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(57) ABSTRACT 

Arnethod for providing interactive communications services 
to a plurality of users using a corresponding plurality of 
communications devices via a Wireless network Which may 
degrade performance of the communications services 
including initiating the communications services. State 
information is requested from at least tWo of the communi 
cations devices indicative of Whether the Wireless network is 
degrading the initiated communications services after a 
predetermined temporal period. Data indicative of the 
requested state information is received and tested for dif 
ferences. Smoothing the communications services occurs 
using at least one of the communications devices if differ 
ences detected exceed a given threshold. 
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METHOD AND SYSTEM FOR PROVIDING 
COMMUNICATIONS SERVICES 

RELATED APPLICATIONS 

[0001] This application is a continuation of patent appli 
cation Ser. No. 09/885,964, entitled METHOD AND SYS 
TEM FOR MEDIATING INTERACTIVE SERVICES 
OVER A WIRELESS COMMUNICATIONS NETWORK, 
?led Jun. 22, 2001 and further claims priority from Provi 
sional Patent Application Serial No. 60/252,468, entitled 
METHOD AND SYSTEM FOR PROVIDING INTERAC 
TIVE SERVICES OVER A WIRELESS COMMUNICA 
TIONS NETWORK, ?led Nov. 22, 2000, and Provisional 
Application Serial No. 60/283,377 entitled METHOD AND 
SYSTEM FOR MEDIATING INTERACTIVE SERVICES 
OVER A WIRELESS COMMUNICATIONS NETWORK, 
?led Apr. 13, 2001, all of Which are incorporated by refer 
ence, as if fully set forth in their respective entireties herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to provid 
ing interactive services over a communications netWork, and 
more particularly to a system and method for providing 
interactive services via a Wireless communications netWork. 

BACKGROUND OF THE INVENTION 

[0003] On-line entertainment has been popular for several 
years. Users may connect to a communications netWork, 
such as the global interconnection of computing devices and 
netWorks commonly referred to as the Internet, using desk 
top computers and enjoy computer-hosted games ranging 
from simple board games, like backgammon, to more com 
plex and graphic intensive adventure games for example. 
Developments in technology have enabled users to engage 
in multi-player, interactive gaming sessions With other users 
at remote locations. The ability to play a game With friends, 
and even strangers, Who are not similarly located creates an 
exciting outlet for gaming a?cionados. 

[0004] It is desirable to provide interactive gaming, as 
Well as other interactive applications, to users over Wireless 
netWorks. Using a mobile handset as a gaming device for 
example, users may play games With other players not in 
their area Without being tied doWn to their desktop computer. 
The thrill of interactive gaming coupled With the conve 
nience of being able to play anyWhere through a mobile 
handset makes Wireless interactive gaming a very exciting, 
and potentially pro?table, opportunity for operators of Wire 
less netWorks. 

[0005] Interactive gaming over a Wireless netWork, hoW 
ever, is not Without disadvantages. Latency and data trans 
mission delays may create performance issues, eg may 
degrade performance, When gaming over any netWork, par 
ticularly over Wireless communication netWorks. Latency 
issues may be attempted to be solved by offering only 
simplistic games With no or loW quality graphics that are 
unaffected by communication delays. These systems, hoW 
ever, signi?cantly depreciate the users’ gaming experience. 
In addition, many knoWn Wireless interactive gaming sys 
tems are not truly interactive. Many systems fail to adapt the 
state of play of the game based on the skill of the players, 
features of the users’ access devices, or the users’ connec 
tions to the netWork, potentially leaving some players at a 
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signi?cant disadvantage. Other knoWn systems tax netWork 
capacity and Waste netWork resources to such a degree that 
netWork operators must charge users prohibitively high 
service fees to avoid signi?cant losses. Still other systems 
fail to mediate the environment on Which the game is being 
played. 

[0006] Although traditional gaming systems may claim to 
offer an enhanced, interactive gaming experience, they typi 
cally fail to offer a fully interactive real time gaming 
experience, With high resolution graphics, While ef?ciently 
using netWork resources, managing the game state for a level 
playing experience among users, and/or offering those ser 
vices at a loW, ?xed, monthly service charge, that is not 
based on minutes of use, over a Wireless netWork commu 
nications. 

[0007] The present invention, in contrast, addresses the 
problem of hoW to deliver an enhanced, interactive game 
experience ef?ciently and cost effectively. In particular, the 
system and method of the present invention may offer a 
real-time, interactive experience and improve control of the 
transfer of game state information. In addition, the present 
invention may controls the game state for a level playing 
experience and control delivery of the interactive application 
to the user to optimiZe the utiliZation of limited netWork 
bandWidth, for example. This enables the operator to pro 
vide a more enhanced interactive gaming experience With 
the same amount of netWork resources. This also creates the 
possibility of providing a Wireless game service to end users 
at a ?at monthly rate, rather than on a “per unit of time” 
basis. In this regard, the pricing model of Assignee’s 
CricketTM Wireless telecommunications services may be 
adopted. 

BRIEF SUMMARY OF THE INVENTION 

[0008] A method for providing interactive communica 
tions services to a plurality of users using a corresponding 
plurality of communications devices via a Wireless netWork 
Which may degrade performance of the communications 
services, the method including: initiating the communica 
tions services; requesting state information from at least tWo 
of the communications devices indicative of Whether the 
Wireless netWork is degrading the initiated communications 
services after a predetermined temporal period; receiving 
data indicative of the requested state information and testing 
the requested state information for differences; and, auto 
matically smoothing the communications services using at 
least one of the communications devices if differences 
detected exceed a given threshold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The present invention Will noW be described in 
connection With the folloWing ?gures in Which like refer 
ence numbers refer to like elements and Wherein: 

[0010] FIG. 1 is a schematic diagram illustrating a pre 
ferred embodiment of the system of the present invention; 

[0011] FIG. 2 is a schematic diagram illustrating an alter 
native preferred embodiment of the system of the present 
invention; 

[0012] FIG. 3 is a schematic diagram illustrating a pre 
ferred embodiment of the method of the present invention; 
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[0013] FIG. 4 is a ?owchart or process diagram illustrat 
ing the synchronization process of a preferred embodiment 
of the present invention; 

[0014] FIG. 5 is a How chart or process diagram illustrat 
ing the synchroniZation process of an alternative preferred 
embodiment of the present invention; 

[0015] FIG. 6 is a ?oWchart or process diagram illustrat 
ing the game mediation process of a preferred embodiment 
of the present invention; 

[0016] FIG. 7 is a ?oWchart or process diagram illustrat 
ing the game mediation process of an alternative preferred 
embodiment of the present invention; 

[0017] FIG. 8 is a ?oWchart or process diagram illustrat 
ing the game mediation process of an alternative preferred 
embodiment of the present invention; 

[0018] FIG. 9 is a ?oWchart or process diagram illustrat 
ing the netWork mediation process of a preferred embodi 
ment of the present invention; and 

[0019] FIG. 10 is a ?oWchart or process diagram illus 
trating the netWork mediation process of an alternative 
preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0020] According to an aspect of the present invention, 
there is provided a system and method for providing inter 
active services via a Wireless communications network, 
controlling the state of an interactive application and con 
trolling delivery of the interactive application to one or more 
users such as a gaming application. 

[0021] It is to be understood that the ?gures and descrip 
tions of the present invention have been simpli?ed to 
illustrate elements that are relevant for a clear understanding 
of the present invention, While eliminating, for purposes of 
clarity, many other elements found in a typical telecommu 
nications system and method. Those of ordinary skill in the 
art Will recogniZe that other elements are desirable and/or 
required in order to implement the present invention. HoW 
ever, because such elements are Well knoWn in the art, and 
because they do not facilitate a better understanding of the 
present invention, a discussion of such elements is not 
provided herein. 

[0022] According to an aspect of the present invention, 
market penetration of interactive Wireless services may be 
achieved and reduced. According to an aspect of the present 
invention, the cost to the system operator of Wireless game 
service may be reduced. 

[0023] According to an aspect of the present invention, a 
degree to Which interactive Wireless services are netWork 
dependent may be reduced. According to an aspect of the 
present invention, a degree to Which interactive Wireless 
services are time of day dependent may be reduced. Accord 
ing to an aspect of the present invention, an availability of 
interactive Wireless services may be increased. 

[0024] According to an aspect of the present invention, 
netWork capacity may be ef?ciently utiliZed. According to an 
aspect of the present invention, netWork capacity may be 
ef?ciently utiliZed for interactive Wireless gaming applica 
tions. According to an aspect of the present invention, an 
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interactive application may be adjusted to substantially 
match applicable data transfer requirements of the Wireless 
netWork. According to an aspect of the present invention, a 
substantial amount of the softWare required to operate the 
interactive application may be maintained on a personal 
handset device as opposed to the netWork, for eXample. 
According to an aspect of the present invention, a substantial 
amount of the instructions required to operate the interactive 
application may be maintained on a personal handset device 
as opposed to the netWork, in order to reduce netWork traf?c. 

[0025] According to an aspect of the present invention, 
Wireless transmissions betWeen the netWork and the personal 
device may be adapted to reduce latency. According to an 
aspect of the present invention, a latency of the response of 
the interactive application may be limited. According to an 
aspect of the present invention, a reduced cost interactive 
service may be provided. According to an aspect of the 
present invention, a perceived speed of interactive use may 
be increased. According to an aspect of the present inven 
tion, differences in latency betWeen users of the interactive 
service may be reduced, and a substantially consistent level 
of latency betWeen users of the interactive service may be 
achieved. According to an aspect of the present invention, an 
even playing ?eld for the interactive services may be pro 
vided. According to an aspect of the present invention, 
differentials that may eXist betWeen users of the interactive 
service based upon differences in doWnload or modem speed 
betWeen the portable handheld devices may be at least 
partially mitigated. According to an aspect of the present 
invention, a cost effective Way to deliver interactive services 
to end users may be provided. According to an aspect of the 
present invention, an interactive gaming community may be 
supported. 

[0026] As illustrated in the accompanying diagrams and 
disclosed in the accompanying claims, according to an 
aspect of the present invention, a system may provide one or 
more Wireless interactive applications to one or more users. 

According to an aspect of the present invention, a system 
may include: a Wireless communication netWork; one or 
more servers cooperating With the netWork to deliver one or 
more interactive application(s) to the one or more users; and 
one or more Wireless access devices, in communications 
With said netWork. The one or more Wireless access devices 
may receive communication from the server to facilitate the 
users accessing the one or more Wireless interactive appli 
cations using the Wireless access device. 

[0027] According to an aspect of the present invention, the 
system may include: a Wireless communication netWork; an 
interactive application delivered over the Wireless netWork 
to one or more users; one or more Wireless access devices 

adapted to receive and render the interactive application to 
the user; control means for controlling the state of the 
interactive application; and netWork mediation means for 
controlling delivery of the interactive application to the one 
or more users. 

[0028] According to an aspect of the present invention, the 
system may include: a Wireless communication netWork 
adapted for transmission of communications to facilitate the 
one or more interactive applications at less than the full 
frame rate of voice communications; and one or more 
servers, cooperating With the netWork to deliver one or more 
interactive application(s) to the one or more users. The 
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system may also include one or more Wireless access 
devices, in communication With the network. The one or 
more Wireless access devices may receive communications 
from the server to facilitate the users accessing the one or 
more Wireless interactive applications on the Wireless access 
device. The one or more interactive applications may further 
include high resolution game applications featuring substan 
tially high resolution graphics, and may reside on the 
Wireless access device. 

[0029] According to an aspect of the present invention, a 
method may include: initiating a request for Wireless inter 
active services to the netWork; sending communications to 
the netWork to request the interactive application; compiling 
the request and communicating to a Wireless access device 
softWare necessary to perform the one or more interactive 
applications; and initiating the interactive application(s). 
The method may include: communicating to the netWork 
one or more degrees of freedom of the interactive applica 
tion; storing information about changes in state of one or 
more of the degrees of freedom caching; the information; 
communicating the cached information to the server in order 
to ef?ciently utiliZe netWork resources (the Wireless access 
device communicating signals re?ecting the change of state 
of the interactive application); maintaining one or more 
interactive applications on the server; synchroniZing the 
interactive applications among the users; and communicat 
ing updates to the one or more interactive applications until 
play is concluded or terminated. 

[0030] It Will be apparent to persons of ordinary skill in the 
art that modi?cation and variations may be made in the 
present invention Without departing from the scope or spirit 
of the invention. For example, one or more interactive 
applications according to the present invention may exhibit 
a range of latency values along a continuum, for example: 
less than about 30 s; less than about 10 s; less than about is; 
less than about 500 ms; less than about 300 ms; and/or less 
than about 200 ms. 

[0031] For example, the Wireless access device according 
to the present invention may include a handheld device. The 
Wireless access device may include an 8 bit microprocessor, 
exhibiting a clock speed of greater than about 4 MHZ. The 
Wireless access device may have a range of memory capa 
bility along a continuum, for example: greater than about 
256 Kb memory; greater than about 512 Kb memory; greater 
than about 1 Mb memory, greater than about 2 Mb memory; 
greater than about 4 Mb of memory; or greater than about 8 
Mb of memory. 

[0032] The Wireless access device according to the present 
invention may include a video display having a range of 
resolution along a continuum, for example: in excess of 
160x144 pixels, or 240x160 pixels, and may include a black 
and White, monochrome, or color display. The color display 
may be capable of rendering more than for example about 
256 colors; 2,000 colors; 24,000 colors; 32,000 colors; or 
64,000 colors or other values along a continuum. 

[0033] The Wireless access device may include a source of 
battery poWer suf?cient to poWer the device for more than 
about 30 hours. The Wireless access device may include a 16 
bit microprocessor; a 32 bit microprocessor; and/or a 32 bit 
RISC microprocessor or any other suitable value. The 
microprocessor may have a clock speed of greater than 
about 8 MHZ, and may have a clock speed of greater than 16 
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MHZ or any other suitable value. Memory usable by the 
microprocessor may be external to the microprocessor. In 
addition, the Wireless access device may include VRAM 
and/or WRAM memory, for example. 

[0034] The users of a system according to the present 
invention may be one or more users and may be up to eight 
or more simultaneous users. In addition, the system accord 
ing to the present invention may conserve netWork resources 
based upon the application being delivered and utiliZed, 
such as by packing and ordering bits for example. Commu 
nications from a netWork to the Wireless access device may 
occur at a full frame rate. Communications from the netWork 
to the Wireless access device may occur at a half frame rate 

or other or other levels, more conservative of bandWidth, for 
example. 

[0035] Furthermore, the Wireless access device according 
to the present invention may cache information regarding 
the interactive application, ?ll data packets, and/or dispatch 
communications to ensure ef?cient use of the netWork. In 
addition, an application feature according to the present 
invention may offer a user more than three degrees of 
freedom and may reside on the Wireless access device, for 
example. 

[0036] Thus, it is intended that the present invention 
include the variations and modi?cations that may be used in 
conjunction With the invention, provided they come Within 
the scope of the appended claims and their equivalents. 

[0037] It is to be understood that both the foregoing 
description and the folloWing description are exemplary and 
explanatory only, and are not restrictive of the invention as 
claimed. The accompanying draWings constitute a part of the 
speci?cation, illustrate certain embodiments of the inven 
tion, and together With this detailed description, serve to 
explain the principles of the present invention. 

[0038] Reference Will noW be made in detail to a preferred 
embodiment of the method and system of the present 
invention, an example of Which is illustrated in the accom 
panying draWings. A preferred embodiment of the present 
invention is shoWn in FIG. 1 as interactive system 10. As 
shoWn in FIG. 1, the interactive system 10 includes: 

[0039] a telecommunications netWork 100, interactive 
application 200 delivered over the netWork 100 to one or 
more users; one or more Wireless access devices 300 adapted 

to receive and render the interactive application 200 to the 
user(s); game server 400; and interface 900. 

[0040] A preferred embodiment of the method of the 
present invention is depicted in FIGS. 3, 4, 5, and 8. As 
shoWn in FIG. 3, the method of the present invention 
preferably includes: synchroniZing 1000, controlling 2000, 
and mediating 3000 the interactive application 200 rendered 
to the at least one Wireless access device 300. 

[0041] An exemplary form of the synchroniZation process 
1000 of the present invention is depicted in FIG. 4. The 
synchroniZation process 1000 may include: initiating the 
gaming session 1100, including initiating a connection 
betWeen each of the Wireless access devices 300 (clients) 
and the game server 400; synchroniZing the clients 1200; 
synchroniZing the server 1300; and facilitating the interac 
tive application (gaming) session 1400. State of play may be 
synchroniZed betWeen the various users of the interactive 
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entertainment service. In addition, the game may be medi 
ated and controlled to enhance the entertainment experience, 
While efficiently managing control of the interface betWeen 
one or more Wireless access devices of the users and the 

Wireless communications netWork. 

[0042] FIG. 5 depicts a synchronization process 1000 of 
an alternative form of the present invention. First, in step 
1110, the user logs on to the system. The user then requests 
game play, in step 1120, from the game server 400. The 
interactive system 10 then seeks to locate other players, in 
step 1130, and retrieves player information and past history 
about the players Whom it has located in step 1140. Alter 
natively, the player information and past history may be 
retrieved after players are selected for the current gaming 
session. Next, the interactive system 10 retrieves game 
information, in step 1150. At this point in the process, the 
game has been initiated, as shoWn in step 1410, and the users 
are ready to begin play. 

[0043] Game play may proceed, subject to the synchroni 
Zation process 1000 of the present invention. As shoWn in 
FIG. 5, prior to initiating game play, the system may check 
to insure synchroniZation betWeen all users 1200. Prior to 
initiating game play, state information may be supplied to 
synchroniZation check timer 1310. The synchroniZation 
check timer 1310 cooperates With the game timer to deter 
mine Whether or not the system should con?rm synchroni 
Zation to any users With the game at that point in time. If the 
game timer has not yet reached the point at Which synchro 
niZation is called for, the synchroniZation timer 1310 deliv 
ers the users to game play 1420. 

[0044] As shoWn in FIG. 5, game play may proceed until 
the game timer equals the synchroniZation timer 1310. At 
that point, the system requests state information from all 
users relative to game information 1320. The users deliver 
state information from each of the Wireless access devices 
300 to the master game server 400, in step 1330, and the 
master server tests Whether there are any differences in the 
state of play 1340. If there are insubstantial differences in the 
state of play 1340 betWeen the user(s) and the game, the 
system delivers the user(s) back to the game to continue play 
1420. 

[0045] If there are differences in the state of play betWeen 
the user(s) and/or the master server, the synchroniZation 
process 1000 of the present invention preferably determines 
and transmits the required adjustments to the affected device 
in order to synchroniZe all state machines, as shoWn in step 
1350. The devices then receive the neW state information in 
step 1230. 

[0046] If desired, the client applications may initiate an 
algorithm to adjust the state of play 1240. The system then 
determines Whether or not the state change requires smooth 
ing in order to provide a high quality interactive experience 
for the user, as shoWn in step 1210. If smoothing is desired, 
the system adjusts the state 1250 and returns the users to 
game play in step 1420. If smoothing is required, the system 
initiates a smoothing algorithm, as shoWn in step 1220, 
snapping the users to the neW state. The state is adjusted in 
step 1250 and the users proceed With play, as shoWn in step 
1420. 

[0047] FIGS. 6, 7 and 8 depict alternative forms of the 
operation of the control means 600 of the present invention. 
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The control means 600 may provide management of the real 
time state of game play and facilitate the game mediation 
process 2000 of the present invention. As shoWn in FIG. 6, 
the game mediation process 2000 may include: initiating the 
gaming session 2100; matching skill levels of players 2200; 
matching and accommodating device capabilities 2300; 
facilitating game play 2400; and terminating the gaming 
session 2500. 

[0048] As shoWn in FIGS. 7 and 8, the initiation step 
2100 of the control process 2000 may further include: 
logging onto the system 2110; requesting game play 2120; 
and locating other potential players 2130. 

[0049] As shoWn in FIG. 8, the step of matching skill 
levels 2200, Which enables the system to evaluate the 
players’ respective skill levels and determine Whether or not 
they Wish to proceed, preferably may include: retrieving 
player information and past history 2210; retrieving game 
information 2220; determining the skill level of the respec 
tive potential players 2230; notifying each of the prospective 
players of the skill levels of the other potential players 2240; 
and requesting each player if they Wish to continue 2250. If 
the players Wish to continue, they may proceed to the step 
of matching an accommodating device capabilities 2300, for 
evaluating and resolving any differences betWeen the user’s 
respective access devices and the netWork. If the player(s) 
do(es) not Wish to continue, the system may search for other 
players 2260 With similar skill levels. Once located, the 
player may be returned to the step of locating other players 
1130. 

[0050] If the player Wishes to continue in spite of differ 
ences in skill level, as determined in step 2266, the system 
may evaluate the capabilities of each users connection and 
device in step 2305. The differences in devices are may be 
determined in step 2311. If there are differences in the 
devices, the process may proceed to accommodate the 
device differences 2300. 

[0051] FIG. 8 illustrates further steps of accommodating 
device differences 2300. This process of evaluating and 
resolving any differences betWeen the users’ respective 
connections and device of the game mediation process 2000 
of the present invention may include: querying the respec 
tive devices regarding the capabilities of their processors 
2366; querying the respective devices regarding signal 
strength 2370; querying the respective devices regarding 
their video capabilities 2375; querying the respective 
devices about latency 2380; and evaluating the capabilities 
of each users’ device 2305. 

[0052] Any differences betWeen the devices and connec 
tions may be determined. If there are differences betWeen the 
devices, as determined in step 2310, the process may then 
compare the device characteristics in step 2330. The process 
then determines the loWest common capability set, as shoWn 
in step 2335 and issues command applications, as shoWn in 
step 2340, to enable only the capability set that has been 
determined. The process proceeds to determine any differ 
ences betWeen each users’ connection over the netWork 100, 
as shoWn in step 2345. The process may further include 
running a ping test to determine connection differences, as 
shoWn in step 2350. The process may continue by adjusting 
the game server parameters to communicate With the devices 
according to their connection(s), as shoWn in step 2355, and, 
then initiating game play in step 2410. If there are insub 
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stantial differences between connections, the method may 
proceed instead directly to step 2410 and the initiation of 
game play. 

[0053] FIG. 7 depicts an alternative form of the control 
process 2000, and in particular, the step 2300 of accommo 
dating device capabilities according to the present invention. 
As shoWn in FIG. 7, the accommodating device capabilities 
2300 process of the present invention may further include: 
determining one or more players’ skill level(s) from past 
performance or other criteria 2395; evaluating the capabili 
ties of each users’ connection and device 2305; and adjust 
ing the game server 400 to accommodate for device and 
connection differences 2390. 

[0054] FIG. 9 depicts a form of the mediation process 
3000 and in particular the netWork mediation process for 
matching players of the present invention. As shoWn in FIG. 
9, the netWork mediation process 3000 of the present inven 
tion may include: initiating an interactive session 3100; 
locating potential players 3200; mediating the application 
3300, facilitating game play 3400; and terminating the 
gaming session 3600. 

[0055] An alternative form of the mediation process 3000 
of the present invention is shoWn in FIG. 10. The step of 
initiating game play 3100 may further include: logging on to 
the system 3110; requesting game play 3120; and locating 
other players 3130. The step of locating players 3200 may 
further include: retrieving player information and past his 
tory 3210; retrieving game information 3220; retrieving 
device information 3230; and determining Whether or not 
the device can provide location information 3240. 

[0056] If the device or netWork does not include means to 
determine and provide to the netWork or to other users the 
location of the Wireless access device 300, the process may 
proceed With enabling game play 3400. The step of enabling 
game play may further include: setting up client-server 
communications 3406; initiating game play 3410; enabling 
game play 3420; and ending the game play session 3430. 

[0057] To the eXtent the device is able to provide location 
information, the process may instead proceeds to the step of 
locating and resolving peer-to-peer communications 3300. 
The step of evaluating and resolving peer-to-peer commu 
nications may further include: retrieving location informa 
tion from the respective devices 3310; determining Whether 
or not the devices are close enough to initiate peer-to-peer 
play 3320 (and if they are not, proceeding With the step of 
game play 3400 as described above); determining Whether 
the devices are capable of peer-to-peer play 3330 (and if 
they are not, proceeding With the step of enabling game play 
3400 described above); and setting up peer-to-peer commu 
nications 3340. 

[0058] Once peer-to-peer communications are established, 
as shoWn in step 3340, the process may proceed With 
initiating game play 3410. It may not be necessary to set up 
client-server communication, as shoWn in step 3405, in a 
peer-to-peer communication environment. 

[0059] As shoWn in FIG. 10, the step of terminating a 
game session may include: determining Whether or not the 
session Was a peer-to-peer communication 3510; uploading 
game and player detail 3530 to the server(s) 400; and ending 
the session 3540. If the session Was peer-to-peer, this pro 
cess further comprises the client reestablishing netWork 
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connection to the server, as shoWn in step 3520; uploading 
game and player detail to the server(s), as shoWn in step 
3530; and ending the session in step 3540. If the session Was 
not a peer-to-peer session, the process proceeds With the 
steps of uploading the game and player detail to the server 
3630 and ending the session 3540. 

[0060] It Will be apparent to persons of ordinary skill that 
various modi?cations and variations may be made in the 
process of the present invention and, in particular, in the 
synchroniZation, control, and mediation processes of the 
invention, Without departing from the spirit of the invention. 
For eXample, the management and interaction of the pre 
sentation, action, and control functionality can each reside at 
various locations in the system. The system communicates 
and coordinates these functions betWeen the various users. 
The hardWare and softWare used to perform these functions, 
may reside at the Wireless access device 200, netWork 100, 
or the game server 400, or any combination of those 
locations. The different functional levels must communicate 
effectively With one another. The system is adapted to enable 
them to communicate and cooperate appropriately to 
achieve the objects of the present invention. Thus, it is 
intended that the variations and modi?cations be considered 
part of the invention, provided they come Within the scope 
of the appended claims and their equivalents. 

[0061] As shoWn in FIG. 1, a preferred embodiment of the 
interactive system 10 of the present invention includes: 
telecommunications netWork 100; interactive application 
200 delivered over the netWork 100 to one or more users; 
one or more user Wireless access devices 300 adapted to 

receive and render the interactive application 200 to the 
user; game server 400; and an interface 900. 

[0062] According to an aspect of the present invention and 
as shoWn in FIG. 2, telecommunications netWork 100 can 
take the form of a Wireless communications netWork. Other 
suitable embodiments of the telecommunications netWork 
100 of the present invention, include, but are not limited to: 
Plain Old Telephone Service (POTS); Public SWitched Tele 
phone Network (PSTN); Integrated Services Digital Net 
Work (ISDN); Asymmetric Digital Subscriber Lines 
(ASDL); any of various other types of Digital Subscriber 
Lines (XDSL); Public Land Mobile NetWork (PLMN); the 
Internet; cellular; Global System Mobile (GSM); General 
Packet Radio Services (GPRS); Infrared Data Association 
(IrDA); Cellular Digital Packet Data (CDPD); Enhanced 
Data Rates for Global (or GSM) Evolution (EDGE); Uni 
versal Mobile Telecommunications System (UMTS), Rico 
chet proprietary Wireless packet netWork; Wireless local loop 
(WLL); Wireless Local Area NetWork (WLAN); 802.11; 
infrared; Bluetooth; Wide Area NetWork Local Area 
NetWork (LAN); Optical; Line of Sight; satellite-based 
systems; Cable; User Datagram Protocol (UDP); SMR 
(Walkie talkies); any portion of the unlicensed spectrum; 
Wireline netWorks; and/or any other suitable telecommuni 
cations netWork 100. Any suitable communications netWork 
is considered to be Within the scope of the present invention, 
provided it can render the interactive application 200 to the 
user, as described herein. 

[0063] The interactive system 10 of the present invention 
may be adapted for use in conjunction With a Wireless 
communications netWork 100 that is data capable, as 
opposed to a ?rst generation cellular (voice only) netWork. 
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The Wireless network 100 may be based upon PCS, TDMA, 
CDMA, CDPD, CDMAone:, or any other suitable technolo 
gy(ies) or standard(s) that are data capable, for example. 

[0064] As shoWn in FIG. 2, Wireless communications 
network 100 may further include one or more base station(s) 
110, one or more base station controller(s) (BSC) 120, and 
one or more mobile sWitching center(s) (MSC) 130. As Will 
be apparent to one of ordinary skill in the art, each base 
station 110 includes a transceiver (not shoWn) capable of 
transmitting signals to and receiving signals from the Wire 
less access devices 300. In addition, each base station 110 is 
connected through the base station controller 120 to the 
mobile sWitching center 130. 

[0065] The mobile sWitching center 130 may cooperate 
With the game server 400 through the InterWorking Function 
(“IWF”) 150. The IWF 150 may be connected to the Internet 
140. As Will be apparent to those of ordinary skill in the art, 
the IWF 150 may include the necessary equipment and 
conversion algorithms to permit seamless communication 
betWeen the mobile sWitching center 130 and the mobile 
game server 400, despite potentially dissimilar protocols 
supporting each of those components. Other embodiments 
of the IWF 150, such as, for example, a PCE node, a Packet 
Data Serving Node (PDSN), or any other node of similar 
functionality are considered Within the scope of the present 
invention. 

[0066] The mobile sWitching center 130 may be linked to 
the public sWitched telephone netWork (PSTN) 160. Further, 
in cooperation With the mobile sWitching center 130, the 
interactive system 10 may include a home location register 
(HLR) 170 for identifying and/or verifying subscribers on 
the interactive system 10. As Will be apparent to those of 
ordinary skill in the art, the Wireless communications net 
Work 100 may be adapted to alloW communication betWeen 
the Wireless access devices 300 and the game server 400. 

[0067] As shoWn in FIG. 2, the netWork 100 may further 
include message means 800 for providing communication 
betWeen users. Message functions, such as SMS (Short 
Message Service), Text, Voice, and chat, may be provided in 
conjunction With the present invention in a manner knoWn. 

[0068] According to an aspect of the present invention, the 
Wireless communications netWork 100 may be adapted to 
ef?ciently manage the air interface. The data transfer rates of 
the present invention m,ay be adapted to provide an 
enriched, realistic interactive application, such as a game, 
While minimiZing the amount of bandWidth that is dedicated 
to providing the interactive application 200. For example, 
the interactive system 10 may minimiZe the number of 
degrees of freedom managed over the Wireless netWork 100 
by providing prede?ned subroutines on the Wireless access 
device 300. 

[0069] According to an aspect of the present invention, 
spaWned degree of freedom information may be managed, 
such as, for example, projectile information. In an interac 
tive application Where a projectile, such as a missile, rope, 
or arroW may be launched, the system may transmit infor 
mation and track movement of tWo discrete objects (the 
projectile and the image launching it). 

[0070] The trajectory of the projectile may be calculated at 
the Wireless access device 300, based on formulae or other 
data to depict movement of the projectile. The calculations, 

Jun. 6, 2002 

and the formulae required to make the calculations, may be 
game speci?c and part of the interactive application 200 
doWnloaded to the Wireless access device 300. For example, 
When the interactive application 200 requires a ball to be 
throWn, the Wireless access device 300 of the present inven 
tion may locally evaluate the trajectory and depict the path 
that the ball Will take, rather than sending and receiving 
multiple instructions over the netWork depicting each stage 
of movement of the ball. This prevents the present invention 
from tying up valuable netWork capacity. 

[0071] The Wireless access device 300 may receive update 
information from the game server 400, based on any con 
ditions that Would alter the trajectory that is calculated at the 
Wireless access device 300. These may include, for example, 
shifts in Wind direction and magnitude, or other forces. The 
use of the netWork’s air interface remains ef?cient because 
the interactive system 10 preferably transmits only the 
minimum necessary information, in contrast to prior knoWn 
systems that transmit at a full frame rate, regardless of the 
availability of or need for data for transmission. 

[0072] According to an aspect of the present invention, 
netWork resources are ef?ciently used by providing a 
reduced amount of information necessary at each point to 
enable the Wireless access device 300 to render the interac 
tive application 200. A number of methods may be used to 
reduce the amount of information necessary to enable the 
interactive application. It Will be apparent to persons of 
ordinary skill in the art that various modi?cations and 
variations may be made and the manner in Which the air 
traffic required to produce the interactive application may be 
reduced, Without departing from the scope of the invention 
as claimed. For example, the amount of information trans 
mitted over the Wireless netWork 100 pertaining to the 
degrees of freedom of the interactive application 200 may be 
reduced. This function may be accomplished by any number 
of alternative and/or complimentary means. The instruction 
set may be layered. Sets of instructions may be grouped 
together in a logical fashion in order to reduce the amount 
of air traf?c necessary to actuate the movement of a game 
piece. For example, the movement of a character that is 
running may be broken into several series of actions and 
instructions layered to depict groups of those actions. Arm 
movement may be depicted in one series of instructions; leg 
movement could be depicted in another; and movement of 
the character horiZontally and/or vertically could be depicted 
in yet other layers of instructions. 

[0073] Similarly, according to an aspect of the present 
invention, multiple sets of instructions may be collapsed into 
a single instructions set, set(s) of codes, or subroutine(s). 
Although this may require creating a number of codes that 
represent the various actions the character could maintain, it 
offers the potential for dramatically reducing the amount of 
air interface traf?c required to actuate a game, for example. 
According to an aspect of the present invention, many 
actions involved in the game may be reduced to a single 
subroutine. Activities such as running, jumping, throWing 
and craWling may be reduced to a single or reduced instruc 
tion set so that When the single or reduced instruction set is 
transmitted over the Wireless netWork 100, the character 
performs a series of actions corresponding to that activity. 

[0074] The present invention may provide an enriched 
interactive gaming experience on a least cost basis. This may 
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be accomplished by minimizing traffic over the air interface 
and more efficiently managing network resources so as to 
enable a system operator to reduce costs. 

[0075] According to an aspect of the preset invention, 
interactive application 200 may include: an application 210; 
a device adaptation means 220; a communication means 
230; and a mediation means 240, based on various criteria 
relating to the interaction of the users of the interactive 
entertainment service. 

[0076] The interactive application 200 may include, With 
out limitation, any one or more of the folloWing: games; 
entertainment services; stock quotations; message boards; 
purchasing; advertising; neWs services; bill payment; instant 
messaging; email; location-based information and services; 
and any other interactive application. It Will be apparent to 
persons of ordinary skill in the art that any of various 
applications may be adapted to be used With the present 
invention. Thus, it is intended that the present invention 
include all of the various applications that may be adapted 
to be used With the invention, provided they come Within the 
scope of the appended claims and their equivalents. 

[0077] The interactive application 200 may further be 
adapted to cooperate With certain features of the Wireless 
netWork 100 or of the Wireless access device 300. According 
to an aspect of the present invention, Wireless access device 
300 may include: controls 310, peripherals 320, and a user 
interface 330. The interactive application 200 may be 
adapted depending on the platform, or the particular hard 
Ware or softWare being employed on the Wireless access 
device 300. Similarly, the interactive application 200 may be 
adapted depending on physical parameters, such as battery 
life for the form factor of the Wireless access device 300. 

[0078] The communications means 230 of the interactive 
application 200 of the present invention may include one or 
more of: voice; physical feedback; teXt; video; images; 
attachments; or location-based information. Preferably, the 
present invention may be further adapted to provide, as 
applicable: voice mail; store and forWard features; hand 
messaging features; the ability to deliver unique messages; 
email; instant messaging; audio; video; images; teXt; elec 
tronic cards; music; advertising; peer-to-peer communica 
tions; geographic information; directions; and information 
on any other subject. 

[0079] Physical feedback embodiments of the communi 
cation means 230 of the interactive application 200 of the 
present invention may be adapted to provide sensory input 
to a user, by Way of eXample one or more of: vibration, such 
as through the use of a rumble pack; heat; pressure; sound; 
sight, through enhanced visual effects; smell; touch; and any 
other sensation. 

[0080] Control means 600 of the game server 400 of the 
present invention may further include a game mediation 
means 620 for mediating the interactive application 200 of 
the present invention based on various parameters regarding 
the level of play and the interaction of the users. The game 
mediation means 620 may be embodied in the interactive 
application 200 as a softWare application and/or in an 
algorithm that resides on one or more servers in the inter 

active system 10. 

[0081] As embodied herein, the Wireless access device 
300 may take the form of any suitable user device adapted 
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to interface With the communications netWork 100 to pro 
vide a multiplayer, interactive communications application 
such as a game. According to an aspect of the present 
invention, Wireless access device 300 may include a Wireless 
communications device such as a mobile phone. According 
to an aspect of the present invention, Wireless access device 
300 may include one or more of: a personal digital assistant 
(PDA); a pager; a Wireless game controller; and/or an email 
device. 

[0082] Wireless access device 300 may include one or 
more peripherals 320 including by Way of eXample: head 
phones; earphones; cables; joysticks; paddles; cameras; 
microphones; speakers and eXternal keypads. Wireless 
access device 300 may be adapted to run on any platform 
suitable for providing interactive application 200 and the 
desired functionality of the interactive system 10. The 
platform may include any number of operating systems 
knoWn in the art, such as, for eXample, Palm, WindoWs, 
Symbian, Java, Mac, or any other operating system capable 
of supporting the functionality of the interactive system 10. 

[0083] According to an aspect of the present invention, 
Wireless access device 300 may be adapted to provide 
voice-over-packet services. These services may include 
interactive group communications service, such as voice 
chat applications like the QChat application developed by 
Qualcomm. QChat serves as a Wireless eXtension of Internet 
chat and instant messaging services. These services may be 
employed by minimiZing the packet frame siZe used for the 
communication during times of netWork congestion or any 
other time determined by the carrier. Voice-over-packet may 
be limited to half-rate frames to minimiZe the amount of data 
sent at the eXpense of voice quality, for eXample. 

[0084] As shoWn in FIGS. 1 and 2, the present invention 
may include the game server 400. The game server 400 may 
enable a user to play an interactive entertainment application 
210 and further include means for doWnloading, purchasing, 
selling, and billing the user for the application 210. The 
game server 400 may include any server With a netWork 
interface adapted for use in conjunction With the communi 
cations netWork 100, the interactive application 200, and the 
Wireless access device 300 of the present invention 10. The 
game server 400 may include a Sun Metra Platform. Appli 
cations, e.g., games, 210 may be provided, e.g., sold, in 
client (single player) and server (multi-player) versions. 
Game server 400 may be adapted to provide games 210 and 
other applications over a Wireless communications netWork. 

[0085] Game server 400 may further include: a synchro 
niZation means 600 for synchroniZing the state of play 
betWeen the users and the netWork 100; a control means 600 
for controlling the state of the interactive application; and a 
netWork mediation means 700 for controlling delivery of the 
interactive application 200 to the one or more users. Game 
server 400 may include one or more servers. The synchro 
niZation means 500, the control means 600, and the netWork 
mediation means 700 may reside on the same or different 

server(s). As shoWn in FIG. 2, and Will be apparent to those 
of ordinary skill in the art, any of a number of con?gurations 
of the game server 400 Would alloW for communication With 
the interactive system 10 of the present invention. For 
eXample, the functions of the game and player databases 410 
and 420, and of the synchroniZation means 500, the control 
means 600, and the mediation means 700 may be embodied 
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in a single or multiple structures. Alternatively the game 
server 400 could be housed Within or separate from the 
network 100 or any of its components. The interface(s) 900 
may be adapted accordingly. 

[0086] The game server 400 may further include a game 
database 410 for storing various game softWare and/or other 
interactive applications, and a player pro?le database 420 for 
storing the pro?les of subscribers to the interactive system 
10. The hardWare employed may be of a type knoWn in the 
art for data storage and retrieval functions. Similarly, the 
connections betWeen the components of the game server 
400, the synchroniZation means 500, the control means 600, 
and the mediation means 700, may be high speed, router 
server connections, of a type Well knoWn in the art. 

[0087] According to an aspect of the present invention, 
game server 400 may further include synchroniZation means 
500 for synchroniZing the transmission and display of the 
interactive application 200. Synchronization means 500 may 
be embodied in a softWare application and/or an algorithm 
that resides on the game server 400. The synchroniZation 
means 500 may be adapted to enable the user to experience 
a robust and jitter-free gaming environment. The synchro 
niZation means 500 may be used to identify When a player 
is in a game state that is not the same as the game state of 
the server, or of the other players, for example. Game server 
400 may further calculates a correct game state. Synchro 
niZation means 500 may be adapted to cooperate With the 
game server 400, Which provides information about the state 
the player should be in. Synchronization means 600 may 
order the interactive application 200 to make the appropriate 
changes to bring the players into synchroniZation. 

[0088] Gaming applications 210 may be subject to creep 
or Wander problems. It is preferable, therefore, to maintain 
synchroniZation betWeen each Wireless access device 300 
and the netWork 100, relative to the state of play of the 
interactive application 200. That is, each player in the 
interactive session should see on their display the same state 
of the game as each of the other players. This synchroniZa 
tion of the game state may be accomplished in the present 
invention through any of a number of mechanisms includ 
ing, Without limitation, providing separate synchroniZation 
means 500 for synchroniZing the systems; monitoring the 
manner in Which the system is mediated; or imposing 
separate softWare systems or control features to limit or 
eliminate creep and Wander. 

[0089] According to an aspect of the present invention, 
Wireless access device 300 can transmit its overall state 
information to the synchroniZation means 500 at a given 
interval. The timing and length of the interval may vary 
depending on the interactive application (game) being 
played, its complexity, and the number of degrees of free 
dom involved, for example. The synchroniZation means 500 
may then determine, based on the state information it 
receives from all of the Wireless access devices 300 in the 
particular interactive session, What actions, if any, need to be 
taken. 

[0090] The control means 600 of the present invention 
may be adapted to manage the real time state of play of the 
interactive application 200; maintain overall synchroniZa 
tion of players during the game; ensure proper distribution 
of information to and from the players; and route informa 
tion to the appropriate players as required. Control means 
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600 may further be adapted to determine or place users into 
different netWorks as appropriate for game play. This func 
tion may be accomplished through cooperation With and 
based on information supplied by the mediation means 700, 
as Well as by the users themselves, for example. 

[0091] Control means 600 may include a server of the type 
Well knoWn in the art. Control means 600 may further 
include a generic processor operating at a fast clock rate, 
such as a Sun SPARC Work station. The processor may be 
a single, dual, multiple, distributed, or multithreading pro 
cessor. 

[0092] According to an aspect of the present invention, 
game server 400 may operate at the router frame rate and 
provide handicapping, based upon information supplied by 
users and or the users’ pro?le(s) from player database 420, 
for example. Control means 600 may also provide error 
correction functions. 

[0093] Control means 600 may further include game 
mediation means 620. When users of different skill levels 
interact in an application, the game mediation means 620 
may de?ne the state of play in order to achieve a level 
playing experience. Because the game mediation means 620 
has access to each player’s pro?le in the player database 
420, the game mediation means 620 has access to informa 
tion such as, for example, hoW Well the player has performed 
in a particular game in the past, and hoW often they have 
played a particular game. Using this information, the game 
mediation means 620 may assign a rating to a player for a 
particular game. Individual game ranking may be stored in 
a user’s pro?le stored in the player database 420. The game 
mediation means 620 may alloW players to enter into the 
interactive session Who are Within a given rating for the 
game being played. 

[0094] Game mediation means 620 may notify players in 
the interactive session that one player may be more (or less) 
skilled than another. Game mediation means 620 may medi 
ate the interactive application 200 based on features of the 
Wireless access devices 300 in a particular interactive ses 
sion and/or other factors relevant to a player’s gaming 
experience. Game mediation means 620 may further include 
one or more of the folloWing features: display; processor; 
user preference; language; ?le support; identity of the user; 
other features or characteristics of the user; the access device 
being employed; the control means being used; bandWidth 
requirements; and ping rate. Game mediation means 620 
may be in communication With a Wireless access device 300 
prior to the start of a gaming session. 

[0095] Control means 600 may perform the processes 
illustrated in FIGS. 5, 6, and 7. After the user has logged 
onto the system and requested game play, the interactive 
system 10 may locate other players Who Wish to participate 
in the interactive gaming session. Control means 600 may 
retrieve player information from the player database 420 and 
game information from the game database 410. Control 
means 600 may retrieve information about each Wireless 
access device 300 and its connection over the Wireless 
netWork 100. Control means 600 may determine a skill level 
of the players Who have indicated that they Wish to join the 
gaming session. 

[0096] The process of determining a player’s skill level 
may include determining a player’s past performance at 
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playing this particular game and ranking the players based 
on past performance. The ranking system used by the control 
means 600 may include scalable nomenclature, Which may 
be as simple as a numerical ranking from 1 (for novice) to 
5 (for expert), or may include any nomenclature adapted to 
application 200. Control means 600 may communicate a 
player’s skill level to other players. Each user may then be 
prompted on their Wireless access device 300 to indicate 
Whether they Wish to continue playing. If a player chooses 
to opt out of the gaming session, the system may be adapted 
to locate replacement players. 

[0097] After the system establishes the players, control 
means 600 may evaluate the capabilities of each of the users 
based on their Wireless access device 300 and their connec 
tion to the Wireless communications netWork 100, as dis 
cussed above. Control means 600 may then compensates for 
skill, device, and connection differences as shoWn in FIGS. 
5, 6, and 7. 

[0098] Control means 600 may further be adapted to 
provide an enriched data environment, Without sacri?cing 
the efficient management of the air interface. Each Wireless 
access device 300 may have high resolution, and may be 
black and White, monochrome, or color. The present inven 
tion may further include a color management means 350 for 
managing the delivery of color to the Wireless access device 
300. Interlacing techniques such as those knoWn in the 
broadcast industry may be used. When color is used, the 
interactive system 10 may provide an ef?cient, yet enriched, 
data environment by de?ning color as a degree of freedom. 

[0099] For eXample, the facial color of a character in the 
interactive application 200 may be de?ned by one degree of 
freedom With three states (e.g., orange, red, and purple). The 
face may be de?ned in the (client) Wireless access device 
300 by transmitting only the state of the facial color over the 
air interface. When the character’s face becomes bruised, for 
eXample, the interactive system 10 may transmit “purple” 
state information only. In addition, in a manner similar to 
that by Which the trajectory of a projectile is calculated, the 
present invention further reduces air link traffic by calculat 
ing the state information at the Wireless access device 300 
instead of transmitting the information over the netWork. For 
eXample, if events X and y occur, the Wireless access device 
300 may be adapted to display a color state Z. 

[0100] Control means 600 of the present invention may be 
adapted to use user pro?les stored on the player database 420 
for providing a personaliZed, interactive application. For 
eXample, the user pro?le preferably comprises information 
about a user’s experience level, enabling the interactive 
system 10 to supplement the interactive application With 
personaliZed messages, such as prompts, game hints, and 
help ?les. The user pro?le may further include: the genre(s) 
of application(s) in Which the user is interested, a user’s skill 
rank for a particular game, training ?les to alloW a user to 
improve his/her skill level at a particular game, and mes 
sages aimed at taunting the user during play. The netWork 
infrastructure for providing the user pro?le functionality to 
the control means 600 of the present invention preferably 
further comprises the subject matter described in US. Pro 
visional Patent Application Serial No. 60/276,056 entitled 
“METHOD AND SYSTEM FOR CONTENT DISTRIBU 
TION OVER A WIRELESS COMMUNICATIONS SYS 
TEM” ?led Mar. 16, 2001, Which is incorporated herein by 
reference as if fully set forth herein. 
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[0101] Control means 600 may further be adapted to 
monitor and/or limit user’s access to particular interactive 
applications. For eXample, the control means 600 may 
prevent a user from accessing an interactive application that 
the user’s Wireless access device 300 is not capable of 
supporting (e.g., lack of graphics capability, lack of process 
ing speed, softWare version incompatibility), or may limit a 
user’s access to a particular gaming application if the user 
has not attained, or maintained, a certain skill level (too 
skilled or not skilled enough). In this manner the control 
means 600 may be adapted to sort stored user pro?les and 
match users based on prede?ned ranges of skill, equipment 
speci?cations, and/or other attributes. The control means 
600 may further be adapted to alloW users to request to play 
other users that may be outside these ranges. In these 
instances, the control means 600 may preferably notify the 
users of the (dis)advantages of the other player(s). Control 
means 600 may further include a handicapping mechanism 
for leveling the playing ?eld. 

[0102] Control means 600 may be adapted to recogniZe 
the location of a Wireless access device 300. Control means 
600 may further include softWare that recogniZes the GPS 
and/or ANI address information of the user or the Wireless 
access device 300. Location information may be gathered 
and transmitted by the Wireless access device 300, using 
GPS and location softWare and/or estimation methods of the 
type knoWn in the art. For eXample, location information 
may be estimated by the interactive system 10 based on any 
one or more of prior knoWn methods, comprising one or 
more of: round trip signal delay; triangulation; received 
poWer; and the cell site location With Which the Wireless 
access device 300 is in communication. 

[0103] Control means 600 may be adapted to provide 
administration services. The control means 600 may store 
directories of users of the interactive system 10, allocated 
into certain af?nity groups, or interactive communities. 
According to an aspect of the present invention, adminis 
trative service means and interactive community function 
ality, as disclosed in US. patent application Ser. No. 09/833, 
656, entitled “METHOD AND SYSTEM TO FACILITAT E 
INTERACTION BETWEEN AND CONTENT DELIVERY 
TO USERS OF AWIRELESS COMMUNICATIONS NET 
WORK,” ?led Apr. 13, 2001, Which is incorporated herein 
by reference as if fully set forth herein, may be provided. 

[0104] Control means 600 may include a game manage 
ment means 610 for managing a particular gaming interac 
tive application. The game management means 610 may be 
adapted to alter the overall states of certain global degrees of 
freedom. For eXample, the game management means 610 
may adjust the conditions of the ?eld of play for a gaming 
application by providing instructions to the Wireless access 
device 300 for rain, snoW, Wind, or any other change of ?eld 
or state, of play conditions. The instructions preferably may 
be provided to the Wireless access device 300 in an arbitrary 
fashion, or according to a schedule stored in the control 
means 600, for eXample. According to an aspect of the 
present invention, the game management means 610 may 
include an algorithm or softWare means designed for a 
speci?c gaming application 200. According to an aspect of 
the present invention, the game management means 610 
may be performed through human intervention at the admin 
istrator level of the Wireless communication netWork. 
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[0105] Control means 600 may further include error cor 
rection means 630 for minimizing transmission errors during 
delivery of the interactive application. The error correction 
means 630 may include any of the knoWn error correction 
techniques, for example: block coding methods; convolu 
tional coding methods; or any other error correction methods 
knoWn by those of ordinary skill in the art. 

[0106] It Will be apparent to persons of ordinary skill in the 
art that numerous variations may be made in the present 
invention, Without departing from the scope and spirit of the 
present invention. According to an aspect of the present 
invention, users may be billed according to Assignee’s 
CricketTM business model. Users may be billed based upon: 
a ?at rate With unlimited use; on a pre-paid basis; based on 
minutes of use; on a pay per play basis; and/or any combi 
nation of knoWn billing methods. In addition, the provision 
of the interactive application 200 to the user may be spon 
sored, such that the user receives a discounted or subsidiZed 
rate, in return for listening to personaliZed advertisements 
before, during, and/or after the interactive session, for 
example. Control means 600 may be adapted to manage 
billing functions. 

[0107] Control means 600 may further include means to 
maintain a persistent state of play. For example, a user may 
end an interactive gaming session and the control means 600 
store the session so that the user may resume the session at 
a later time. Alternatively, if the user ends a gaming session 
that included multiple players, the control means 600 may be 
adapted to store the session so that it may be resumed by all 
or certain of the players at a later time. 

[0108] Control means 600 may further include back up, 
fail over, and/or redundancy systems to prevent data, such as 
a user pro?le and/or stored gaming session information, 
from being lost. Control means 600 may include knoWn 
systems and methods, such as, for example, RAID storage, 
active mirroring of information, hear-beat signaling, load 
sharing, and/or any other methods knoWn by those of 
ordinary skill in the art. 

[0109] According to an aspect of the present invention, 
netWork mediation means 700 of the present invention may 
be adapted to match players for multi-player gaming. The 
netWork mediation means 700 may employ user pro?le 
information to establish the application 210 adapting gaming 
parameters to control: latency; degrees of freedom; skill 
levels; and device and connection types, for example. Net 
Work mediation means 700 may employ means similar to 
those used by the control means 600, hoWever, netWork 
mediation means 700 may need not run as close to real time 
as the control means 600. 

[0110] NetWork mediation means 700 may mediate com 
munications based upon speci?cations of each Wireless 
access device 300, the interactive application 200, location 
of the user, and user pro?les stored by the control means 
600. Once it is determined that peer-to-peer communications 
are possible for a particular interactive session, netWork 
mediation means 700 may direct Wireless access devices 300 
to engage in a peer-to-peer interactive session. During a 
peer-to-peer interactive session, a Wireless access device 300 
may doWnload any necessary information from the interac 
tive system 10, and send limited information to the system 
10 to maintain a proper level of knoWledge required to 
provide an enhanced interactive experience. This informa 

Jun. 6, 2002 

tion may include, for example, ?nal scores, standings, and/or 
any other game related statistics that may provide the system 
With better understanding of the user and their experience. In 
addition, information may be sent from the netWork to the 
Wireless access device 300, such as, for example, personal 
iZed messages and/or advertisements that are not resident on 
the device. 

[0111] Other than the limited information sent to or from 
the Wireless access device 300 during peer-to-peer mode, the 
Wireless access devices 300 may communicate directly With 
each other the necessary information to maintain the game. 
This advantageously may reduce the amount of information 
that is transmitted across the Wireless netWork 100 and 
reduces the operator’s service costs Without infringing on 
the user’s playing experience. 

[0112] The netWork mediation means 700 may be embod 
ied in a softWare application and/or algorithm that resides on 
one or more servers in the interactive system 10. The 
netWork mediation means 700 may deliver the interactive 
application through a client-server environment over the 
Wireless netWork 100. NetWork mediation means 700 may 
deliver the interactive application in a peer-to-peer environ 
ment independent of the Wireless netWork 100. NetWork 
mediation means 700 may deliver the interactive application 
in a hybrid environment that incorporates a client-server 
environment in conjunction With an independent peer-to 
peer environment. 

[0113] Delivery of the interactive application by the net 
Work mediation means 700 may be based on many factors. 
NetWork mediation means 700 may take into account a 
spectral efficiency of the Wireless netWork 100. For a par 
ticular interactive application session at a given time, the 
higher the spectral ef?ciency of the Wireless netWork 100, 
the more of the interactive application that can reside on the 
server in the interactive system 10, for example. In contrast, 
When spectral ef?ciency is loW, the netWork mediation 
means 700 may send more of, or the entire, interactive 
application to the user’s Wireless access device (at loW 
netWork usage times, for example) so that the application 
may be used in a peer-to-peer or hybrid environment. 

[0114] Mediation and delivery of an interactive applica 
tion may depend on a value of the interactive application 
itself and the corresponding security measures appropriate to 
protect the interactive application 200. For example, a 
proprietary video game that is valuable to the system opera 
tor may be stored substantially on the server and not be 
doWnloaded substantially to the (client) Wireless access 
device 300. Less valuable applications or games may be 
distributed substantially or completely to the client devices 
in order to reduce air traffic and conserve netWork resources. 

[0115] According to an aspect of the present invention, 
service may be rendered on a hybrid basis. In a hybrid 
scenario, structures, functions, and steps involved are sub 
stantially the same. If the interactive system 10 determines 
that it is desirable to provide some degree of peer-to-peer 
play, it may be adapted to do so. Synchronization informa 
tion may be passed from the devices running peer-to-peer to 
the netWork. The system may also receive any changes 
required to maintain synchroniZation from the netWork. In 
the event that some devices are on alternate netWork types 
(i.e., 802.11), synchroniZation commands may be sent to the 
devices over that alternative netWork. Other game com 






