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Methods and apparatus for efficiently directing communica 
tions are disclosed. On example entails receiving, from a 
mobile terminal, a communication directed to a cellular com 
munication network, the communication being received in an 
alternative channel that differs from a channel of the cellular 
communication network. The communication is then con 
Verted for a relayed communication to the cellular communi 
cation network on behalf of the mobile terminal, the relayed 
communication being made through the cellular communica 
tion network. 
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702 
DCSM sensor monitors diaper condition 

DCSM transmitter sends condition update to 704 
CRC when the diaper is determined to be wet 

CRC receives update and estimates the 7O6 
approximate location of the wet diaper 

CRC matches ID corresponding to update to 708 
tailor caregiver alert(s) 

CRC sends caregiver alert(s) including those 710 
that identify the location of the wet diaper 

FIG 7 
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2 Mobile terminal receives multimedia signal through 120 
wireless connection. 

1204 MTSCM receives multimedia signal that 
accommodates display by a mobile terminal. 

MTSCM processes the multimedia signal to provide 1206 
a converted signal appropriate for an external display 

device. 

MTSCM provides the converted signal to the external 1208 
display device to accommodate corresponding 

reproduction (e.g., video) using facilities provided by 
the external display device. 

FIG. 12 
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1702 

Receive video content through cellular communications 
channel. 

1704 

Recognize video content has television as display 
destination. - 

17O6 

Configure video content for display according to 
requirements of television. 

1708 

Direct television to display content at predetermined tunable 
channel. 

FIG. 17 
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1802 

Receive multimedia content from source device outside 
home location to be directed to destination device within 

home location. 

1804 

Determine communications protocol, signal format and 
address for destination device. 

1806 

Convert multimedia content item for reproduction by the 
destination device according to the determined signal 

format. 

1808 

Route the converted multimedia content item to the 
destination device using the determined address and 

communications protocol. 

FIG. 18 
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1902 

Receive first multimedia content item originated from first 
device located outside home location and destined for a 

second device located within hone location. 

1904 

Convert first multimedia content item for reproduction by the 
Second device and route converted multimedia content item 

to the second device. 

1906 

Receive second multimedia content item originated from a 
third device located within home location and destined for a 

fourth device located outside the home location. 

1908 

Convert second multimedia content item for reproduction by 
the fourth device and route converted multimedia content 

item to the fourth device. 
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2002 

Receive from cellular phone user request to order access to 
first and second multimedia content items. 

2004 

ldentify first source corresponding to first multimedia 
Content item and second source corresponding to second 
multimedia content item, wherein first and second sources 

implement different communications protocols. 
2006 

Separately initiate communications with the first and second 
sources using the different communications protocols to 
fulfill the requests to order access to the first and second 

multimedia content items. 

2O08 

Receiving the first and second multimedia content items 
from the respective sources. 

2010 

Converting the first and second multimedia content items 
and routing to destination device(s). 
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METHOD AND SYSTEM FOREFFICIENT 
COMMUNICATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation-in-part of appli 
cation Ser. No. 13/370,483, filed on Feb. 10, 2012, which is a 
continuation of application Ser. No. 13/067,079, which is a 
continuation of Ser. No. 1 1/802,418, which is a continuation 
in-part of application Ser. No. 1 1/501,747, entitled “System 
and Method for providing Locally Applicable Internet Con 
tent with Secure Action Requests and Item Condition Alerts' 
and filed on Aug. 10, 2006, which claims priority to provi 
sional Application Ser. No. 60/787,510, entitled “An Intelli 
gent Kiosk for Mobile Payment” and filed on Mar. 31, 2006, 
and also claims the benefit of provisional Application Ser. No. 
60/707,561, entitled “A Novel Structure of Cellular System 
for Internet Access” and filed on Aug. 12, 2005. The entire 
contents of these applications are hereby incorporated by 
reference. 
0002. As a continuation-in-part claiming priority to appli 
cation Ser. No. 1 1/501.747, this application is also a continu 
ation-in-part of application Ser. No. 1 1/165.341, filed on Jun. 
24, 2005 and entitled “Methods, Systems, and Apparatus for 
Displaying the Multimedia Information from Wireless Com 
munication Networks,” which claims priority to provisional 
Application Ser. No. 60/588,358, filed on Jul. 16, 2004 and 
entitled “A Method and System for Displaying the Multime 
dia Information from Wireless Communications or Portable 
IT. The entire contents of these applications are also hereby 
incorporated by reference. 
0003. This application is also a continuation-in-part of 
application Ser. No. , (WAN-0007 chain of utility 
application ser. No. references), which is a continuation of 
application Ser. No. 1 1/540,637, filed on Oct. 2, 2006 and 
entitled “A Method and System for Improving Client Server 
Transmission over Fading Channel with Wireless Location 
and Authentication Technology via Electromagnetic Radia 
tion', which claims priority to provisional Application Ser. 
Nos. 60/722,444 filed on Oct. 3, 2005, 60/787,510 filed on 
Mar. 31, 2006, and 60/832,962 filed on Jul. 25, 2006. The 
entire contents of these applications are also hereby incorpo 
rated by reference. 

BACKGROUND OF THE INVENTION 

0004 
0005. This invention relates generally to providing sys 
tems and methods for efficient communication. 

0006 2. Description of the Related Art 
0007 Empowered by the next generation of wireless tech 
nology, cellular networks can provide users with access to 
information from the Internet Such as video on demand, video 
conferences, databases, etc. The use of cellular phones is thus 
no longer limited to Voice transmission. 
0008. However, there are still some problems with the 
delivery of Internet content through cellular phones. For 
example, even with the high bandwidth connection provided 
by advanced cellular Systems, there remains a bottleneck 
between the Internet and the cellular network (CN), as well as 
delays caused by the Internet itself. This condition hinders the 
ability of cellular phone users to fully exploit the capabilities 
of the advanced CN. Since smooth and effective data flow is 

1. Field of the Invention 
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important to users, this bottleneck hinders the adoption of 
cellular phones for Internet access. 
0009 Making payment requests is another area of need. 
Although more and more individuals have become accus 
tomed to purchasing goods and services online, there is not a 
streamlined and consistent mechanism for securely making 
requests for Such payments. 
0010 Still another area of need relates to alerts. Locations 
including homes, offices, and other environments typically 
include computing devices as well as at least some form of 
network connection. Despite all of this connectivity, there are 
certain conditions for which adequate alerts remain unavail 
able. For example, billions of children wear diapers, and 
probably a quarter of them may suffer the effects of wet 
diapers at any given moment, since caretakers (e.g., parents, 
babysitters, etc.) are not apprised of the status of their diapers 
in real time. 
0011 Thus, there remains a need for Systems and corre 
sponding devices and processes that avoid the shortcomings 
of existing networks for delivering Internet content using the 
CN. There also remains a need for Systems and correspond 
ing techniques for making payment requests. There also 
remains a need for Systems and corresponding techniques for 
delivering alerts to individuals such as caregivers tasked with 
managing a child in diapers. 
0012 Handheld mobile terminals (e.g., cellular phones, 
personal digital assistants (PDA)) continue to evolve both in 
terms of execution platform and functionality. It is believed 
that the much of the functionality provided by a personal 
computer (e.g., desktop or laptop) will ultimately become 
virtually available in handheld mobile terminals, which will 
allow users to work with and access multimedia information 
any time and anywhere. 
0013 For example, one particularly appealing advantage 
of the next generation wireless communication system and 
beyond (i.e., 3G, 4G, etc.) is the capacity to Support high rate 
multimedia data services as well as conventional Voice Ser 
vices. In a conventional cellular system a mobile terminal 
communicates with a base station wirelessly. Multimedia 
information including but not limited to television, 3D 
images, network games, and video phone calls is transmitted 
from various service providers and received for display on the 
screen of a mobile terminal. The net result of such a system is 
rich multimedia information being destined for display on the 
Small screens typical of cellular phones (or the like). 
0014. In these and similar Systems, the mobile terminal 
functions as a multimedia terminal to display multimedia 
information (including high-resolution graphics and high 
quality real-time audio/video) sent from high data rate wire 
less communications network. The limited size (e.g., 2x3") 
and capability of the mobile terminal screen may render 
enjoyment of the high rate data flow applications inconve 
nient, and in some instances useless. One consequence of this 
inadequacy is likely shrinkage of the potential market size for 
handheld mobile terminals. Indeed, some have suggested that 
development of high data rate Systems such as 3G Systems 
may be pointless given the limitations imposed by the Small 
SCC. 

0015. Some mobile units appear to provide a remote con 
trol function to an external display system. However, these do 
not appear to solve the Small screen problem outlined above. 
That is, they do not accommodate display on a larger, external 
display of video and other multimedia information originally 
destined for the mobile terminal display screen. 
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0016 For example, one such interface accommodates 
usage of the mobile terminal as a remote control for a televi 
Sion, by feeding programming guide information to the 
mobile terminal. This is useful for allowing the programming 
guide to be viewed locally while the larger screen displays a 
current program, but does not address to the above-described 
Small screen problem. 
0017 Still another issue is the various different devices 
that a user may have to engage in communications, as well as 
the various different vehicles for the enjoyment of content 
that the user now has. No longer does the typical user merely 
watch television. Instead, the user may use their home com 
puter, television, MP3, PDA, cellular phone or various hybrid 
devices to enjoy content. This content also arrives from a 
variety of Sources, not just broadcast television as in the past. 
While it may be desirable to have more options, some con 
Sumers may feel overwhelmed trying to manage everything. 
0018 Still another issue is presented with regard to a 
user's ability to use their mobile terminal efficiently, such as 
in conditions where direct communications with the user's 
assigned cellular communication may be unavailable or 
undesirable. 
0019 What is needed is a solution to the problem of dimin 
ished user enjoyment of the various devices and correspond 
ing content that a user may enjoy due to the complications of 
trying to manage content and interface with a variety of 
different devices that are not necessarily compatible. 

SUMMARY OF THE INVENTION 

0020. The present invention provides methods and appa 
ratus for multimedia communications with different userter 
minals, delivering multimedia information to multiple user 
terminals concurrently, dynamically, and efficiently. 
0021 According to one aspect, methods and apparatus for 
efficiently directing communications are disclosed. On 
example entails receiving, from a mobile terminal, a commu 
nication directed to a cellular communication network, the 
communication being received in an alternative channel that 
differs from a channel of the cellular communication net 
work. The communication is then converted for a relayed 
communication to the cellular communication network on 
behalf of the mobile terminal, the relayed communication 
being made through the cellular communication network. 
0022. According to another aspect, directing a television 
display from a mobile terminal Such as a cellular phone is 
provided. This may entail receiving video content originated 
from the mobile terminal through a cellular communications 
channel, recognizing that the video content has a display 
destination of the television, configuring the video content for 
display on the television, and directing the television to dis 
play the video content at a predetermined tunable channel 
upon recognition that the received video content originates 
from the mobile terminal and has the display destination of 
the television. In addition, the communication between a 
mobile terminal and a television may be bidirectional. 
0023. According to another aspect, conversion and routing 
of content to devices that employ differing communication 
protocols is provided. This may entail receiving a multimedia 
content item originated from a source located outside a home 
location and destined for a destination device located within 
the home location, determining a communications protocol, a 
signal format and an address for the destination device, con 
verting the first multimedia content item for reproduction by 
the destination device according to the determined signal 
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format, and routing the converted multimedia content item to 
the destination device using the determined address and com 
munications protocol. A plurality of user terminals may be 
served concurrently according to one embodiment of the 
present invention. 
0024. According to another aspect, bidirectional conver 
sion and routing of content to differing devices is provided. 
This may entail receiving a first multimedia content item 
originated from a first device located outside a home location 
and destined for a second device located within the home 
location, converting the first multimedia content item for 
reproduction by the second device and routing the first con 
verted multimedia content item to the second device, receiv 
ing a second multimedia content item originated from a third 
device located within the home location and destined for a 
fourth device located outside the home location, and convert 
ing the second multimedia content item for reproduction by 
the fourth device and routing the second converted multime 
dia content item to the fourth device. The third device can also 
be the second device and the fourth device can also be the first 
device. 

0025. According to another aspect, remotely receiving 
and accommodating completion of multimedia content 
requests from a plurality of content sources is provided. This 
may entail receiving a request to order access to a first mul 
timedia content item and a second multimedia content item, 
wherein the request is received through a cellular communi 
cation with a user initiating the request using a mobile termi 
nal, identifying a first source corresponding to the first mul 
timedia content item and a second source corresponding to 
the second multimedia content item, wherein the first source 
and the second source implement different communications 
protocols, separately initiating communications with the first 
Source and the second source using the different communi 
cations protocols to fulfill the request to order access to the 
first multimedia content item and the second multimedia con 
tent item, receiving the first multimedia content item and the 
second multimedia content item from the first source and the 
second source; and converting the first multimedia content 
item and the second multimedia contentitem for reproduction 
by a destination device and routing the converted multimedia 
content items to the destination device. 

0026. According to another aspect, a method for optimiz 
ing the delivery of content that is commonly requested by a 
plurality of users in aparticular location is provided. This may 
entail monitoring network content requested by users corre 
sponding to the particular location, receiving a request for a 
particular content item from a given user in the particular 
location, wherein the particular content item is ordinarily 
served from a location outside the particular location, deter 
mining that the particular content item is locally applicable 
where the particular content item is also requested by and 
converted for other users in the particular location, and con 
currently serving the particular content item to the given user 
and the other users using a server that is logically proximate 
to users in the particular location, in lieu of separately serving 
the particular content item to the given user and the other 
users from locations outside the particular location. 
0027. The present invention can be embodied in various 
forms, including business processes, computer implemented 
methods, computer program products, computer Systems and 
networks, user interfaces, application programming inter 
faces, and the like. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0028. These and other more detailed and specific features 
of the present invention are more fully disclosed in the fol 
lowing specification, reference being had to the accompany 
ing drawings, in which: 
0029 FIG. 1 is a block diagram illustrating a system for 
optimized delivery of Internet content to users. 
0030 FIG. 2 is a flow diagram illustrating an embodiment 
of a process for determining locally applicable content for 
optimized content delivery. 
0031 FIG. 3 is a block diagram illustrating a system for 
facilitating secure receipt and satisfaction of an action request 
Such as a bill payment. 
0032 FIG. 4 is a block diagram illustrating an example of 
an action request process. 
0033 FIG. 5 is a block diagram illustrating a system for 
providing item status updates. 
0034 FIG. 6 is a block diagram illustrating a system for 
receiving and delivering a status update for multiple items. 
0035 FIG. 7 is a flow diagram illustrating a process for 
providing a diaper condition update. 
0036 FIG. 8 is a block and event diagram illustrating the 
provision of locally applicable Internet content to a user in 
relation to a status update, and secure receipt and satisfaction 
of an action request related to the same. 
0037 FIG. 9 is a schematic diagram illustrating an 
example of a system in which mobile terminal signal conver 
sion may reside. 
0038 FIG.10 is a block diagram illustrating an example of 
a mobile terminal signal conversion module. 
0039 FIG. 11 is a block diagram illustrating another 
example of a mobile terminal signal conversion module. 
0040 FIG. 12 is a flow diagram illustrating an embodi 
ment of a process including mobile terminal signal conver 
Sion. 
0041 FIG. 13 is a schematic diagram illustrating another 
example of a system in which mobile terminal signal conver 
sion may reside. 
0042 FIG. 14 is a schematic diagram illustrating still 
another example of a system in which mobile terminal signal 
conversion may reside. 
0043 FIG. 15 is a schematic diagram illustrating 
examples of mobile terminal signal conversion applications. 
0044 FIG. 16 is a schematic diagram illustrating a control 
system of multimedia communications of different user ter 
minals. 
0045 FIG. 17 is a flow diagram illustrating an example of 
directing a television to display content using signals received 
from a remote location through a cellular communications 
network. 
0046 FIG. 18 is a flow diagram illustrating an example of 
converting and routing multimedia content to different termi 
nals. 
0047 FIG. 19 is a flow diagram illustrating an example of 
bidirectional operation involving transmitting and routing 
multimedia content into and out of the home. 
0048 FIG. 20 is a flow diagram illustrating an example of 
receiving and accommodating completion of multimedia 
content requests corresponding to different Sources. 
0049 FIG.21 is a schematic diagram illustrating the archi 
tecture of an example of a system in accordance with the 
present invention. 
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0050 FIG.22 is a block diagram illustrating an example of 
Center Control Server Modules in accordance with the 
present invention. 
0051 FIG. 23 is a block diagram illustrating an example of 
a wireless communication structure of a system in accordance 
with the present invention. 
0.052 FIGS. 24A-B are schematic diagrams illustrating an 
example of an authentication process in accordance with the 
present invention. 
0053 FIG. 24C is a schematic diagram illustrating an 
example of an NFC communication system in accordance 
with the present invention. 
0054 FIG. 25 is a block diagram illustrating an Account 
Management Server and corresponding functionality. 
0055 FIGS.26 and 27 are functional block diagrams illus 
trating processes in accordance with the present invention. 
0056 FIG. 28 is an event diagram illustrating an example 
of information flow in accordance with the present invention. 
0057 FIG. 29 illustrates an example of a system that 
facilitates efficient communication access by a mobile termi 
nal. 
0.058 FIG. 30 illustrates an example of a system wherein 
a modified WIFI access point provides a relay point for a 
mobile terminal. 
0059 FIG.31 is a schematic diagram illustrating a mobile 
terminal Such as a cellular phone that is equipped to interface 
with a wind-powered alternative energy generation device. 

DETAILED DESCRIPTION OF THE INVENTION 

0060. In the following description, for purposes of expla 
nation, numerous details are set forth, such as flowcharts and 
system configurations, in order to provide an understanding 
of one or more embodiments of the present invention. How 
ever, it is and will be apparent to one skilled in the art that 
these specific details are not required in order to practice the 
present invention. 
0061 Internet content is requested and accessed by cellu 
lar users in correlation with their determined location. Provi 
sion of Internet content is customized according to location, 
and provided in a series of locally customized networks. A 
given local network includes servers configured to include 
content believed appropriate for its location. The delivery of 
content is made from a particular local network configured as 
Such, to a user's cellular phone through the local base station. 
0062 For example, information about Hollywood may be 
accessed through cellular network base station(s) in the Hol 
lywood area, when the cellular user is detected as being 
proximate to the Hollywood area. These base stations deliver 
Internet content that is relevant to the area, such as web sites 
about film and movie stars. This Internet content is stored in 
servers that the base stations covering the area can access 
conveniently to provide faster and more efficient transmission 
to the cellular users in the service area. 
0063 Optimizing the location of the Internet content for 
the wireless network users enables an optimum data flow for 
cellular users to access rich information and data of all kinds 
from the Internet. 
0064 FIG. 1 is a block diagram illustrating a system 100 
configured to provide Internet content delivery in accordance 
with the present invention. The basic elements of the system 
100 are the User Equipment (UE) 110, the Radio Access 
Network (RAN) 120, the Core Cellular Network (CCN) 130, 
the External Network (EN) 140, and the Local Customized 
Network (LCN) 150. 



US 2014/007 1818 A1 

0065. The UE 110 is a cellular phone configured to com 
municate with base station(s) of the RAN 120. Although the 
UE 110 is preferably a cellular phone, it should be understood 
that a variety of devices may be equipped with same commu 
nication functionality. Other examples of the UE 110 include 
a Personal Digital Assistant (PDA), Set Top Box, Kiosk, or 
any personal computing device configured to include the 
wireless communication capability. 
0066. The RAN 120 and CCN 130 preferably implement 
conventional elements of a cellular network and are described 
further as follows. The RAN 120 includes Base Station and 
Radio Network Controller (RNC) elements. The Base Station 
provides resource management and provides an interface that 
converts the data flow between the UE 110 and RNC. The 
RNC controls radio resources for the Base Stations to which 
it is connected, and also manages connections to the UE 110. 
0067. The CCN 130 is connected with the EN 140. The 
most notable examples of the EN 140 can be grouped into two 
kinds: Circuit Switched (CS) 142 networks and Packet 
Switched (PS) 144 networks. The CS 142 network provides 
circuit-switched connections for circuit-switched services, 
such as telephony and ISDN. The PS 144 network provides 
connections for package data services. The Internet is a sig 
nificant and notable application of a PS network. 
0068. The CCN 130 comprises MSC/VLR, GMSC, HLR, 
SGSN and GGSN elements. The HLR(Home Location Reg 
ister) is a database that stores information Such as user service 
profiles. The service profile includes information including 
allowed services, roaming areas, forwarding numbers and the 
like. The HLR stores the UE 110 location to accommodate 
that routing of calls and other information to the UE 110. 
0069. The MSC/VLR (Mobile Services Switching Center 
and Visitor Location Register) respectively provide switch 
operations and a database for the UE in its current location for 
Circuit Switch (CS) services. The VLR stores the user's ser 
vice profile, as well as more precise information on the UE's 
location within the serving system. CS connections go 
through the GMSC (Gateway MSC), which is the switch at 
the point of connection to the external CS network. 
0070. The SGSN (Serving GPRS (General Packet Radio 
Service) Support Node) functionality is similar to that of 
MSC/VLR but is typically used for Packet Switch (PS) ser 
vice. PS connections go through the GGSN (Gateway GPRS 
Support Node). 
0071. The LCN 150 comprises one or more computing 
devices configured to include memory, processing capability, 
and interfaces to provide the functionality described herein. 
The LCN 150 includes local servers that are configured to 
provide custom Internet content. The LCN 150 is also con 
figured to include a content access monitoring module, which 
monitors Internet access and determines content applicable to 
the designated location of the LCN 150. 
0072 The LCN 150 thus performs monitoring and cach 
ing related to locally applicable content. With regard to the 
monitoring functionality, the monitoring includes local 
access, which determines which content users in the location 
are accessing. With regard to the caching functionality, the 
LCN 150 maintains a cache of locally applicable Internet 
content, which includes refreshing to add new content and 
remove stale content as determined by information received 
from the monitoring functionality. 
0073. One technique for determining whether content is 
locally applicable is measuring access frequency. If many 
users in the location are determined to be accessing particular 
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Internet content, then that particular Internet content is deter 
mined to be locally applicable and is included in the cache 
during the next update. 
0074. In addition to monitoring and caching locally appli 
cable content, the LCN 150 is configured to be logically 
proximate to the base station(s) of the cellular network at the 
particular location. In one example, logical proximity is car 
ried out by having the LCN 150 physically proximate to the 
relevant base station(s). Such as in the same geographical 
area. For example, the LCN 150 may be located in a metro 
politan area or within an area the covers certain Zip code(s) of 
a metropolitan area. Logical proximity may alternatively be 
carried out without requiring physical proximity. This, for 
example, may be done by providing dedicated resources 
including a high bandwidth connection between the LCN 150 
and the local users. In this example, the LCN 150 is config 
ured to deliver locally applicable content more efficiently and 
rapidly because of the dedicated resources, without necessar 
ily requiring physical proximity. 
0075 According to another aspect, to further increase effi 
ciency, the locally applicable content for a given LCN is 
organized in a layered architecture. A “first layer of content 
is considered to be the content that has the highest local 
applicability. Additional layers are also provided upon the 
first layer, with Succeeding layers progressively covering 
larger geographical areas (i.e., progressively larger numbers 
of base stations). According to one aspect, the layering 
involves communication with neighboring LCNS covering 
increasing areas, to determine the content that is locally appli 
cable for the additional levels. Thus, for example, a first layer 
corresponds to locally applicable content at a first level of 
granularity (e.g., as monitored/determined only for the loca 
tion of the LCN or a small local group of LCNs), a second 
layer corresponds to locally applicable content at a second 
level of granularity (e.g., the logical “AND” or intersection of 
content that is frequently accessed across a larger area as 
determined by the monitoring of access for several LCNs in 
the defined larger area, and so on. 
0076. The operation of the system to update the LCN 
accordingly is described as follows, with concurrent refer 
ence to FIG. 1 and the flow diagram of FIG. 2. The process 
commences by monitoring 202 Internet content accessed by 
users for a current location. This is done by monitoring the 
gateway of the connection between the CCN 140 and PS 144 
networks to track the Internet content accessed by the cellular 
USCS. 

0077. It is noted that the monitored content may have two 
useful purposes. One is to accommodate the delivery of 
locally applicable content, which may be determined by fre 
quency of access for the given location. Another is to allow 
the providers of content (e.g., merchants or other commercial 
entities) to receive an indication which content is locally 
applicable. This allows the providers of content to assist or 
participate further in determining what is locally applicable. 
For example, a merchant provided with an indication of local 
applicability for certain content may wish to make advertise 
ments, coupons, or the like available to the users in that 
domain. 
0078. In conjunction with this monitoring 202, determi 
nation(s) 204 of the base station(s) from which requests for 
the Internet content are made. This may be performed by 
checking the VLR and HLR to discover the base stations from 
which the requests for the Internet content are sent from 
through. It is noted that base station discovery is just one way 
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that physical location may be determined. Other examples 
include but are not limited to using GPS, zip code, telephone 
number, and IP address information to make the determina 
tions. 

007.9 The next step comprises determining 206 locally 
applicable content based upon the monitoring 202 and deter 
mination(s) 204 of the base station(s). Determination of local 
applicability is performed by determining access frequency. 
Alternatively, local applicability may be determined by com 
paring the location of the requesting user (base station) to a 
location that is identified in association with the requested 
COntent. 

0080. Then, for the current (e.g., first) layer, the content is 
loaded 208 in servers that are logically proximate to users for 
the given location. This may be done by placing the current 
(e.g., first) layer server(s) loaded with the Internet content 
and/or other information/data to achieve an optimum and 
faster data transmission for the cellular users to access the 
data stored in the servers through the base stations. For 
example, the servers can be placed logically close to the base 
station through which the cellular users access the data stored 
in the server(s). 
0081. The process iterates through as many layers as 
desired. If it is determined 210 that additional layers are to be 
updated, then steps 202-208 are performed to load the next 
212 (e.g., second) layer server(s) with locally applicable con 
tent. As described, this preferably entails a broader geo 
graphical area as the layers increase. The process continues 
until it is determined 210 that no more layers need to be 
determined and loaded. The number of layers in a given 
system will vary according to application, and as desired. 
Layering will typically involve a trade-offbetween maximiz 
ing locally available content and the processing resources 
required to generate and manage layers for progressively 
broader areas. 

0082. The content that is loaded into the base station(s) 
may be refreshed 214 on any desired schedule or trigger. For 
arefresh operation, the process described above repeats, start 
ing again with the first layer. Content that is stale or otherwise 
determined to no longer be locally applicable may be 
removed, and of course new content may be added during a 
refresh cycle. 
0083. Additional servers may be added vertically and/or 
horizontally as desired. Vertically means that servers may be 
added at a given physical location to cover first, second, third, 
etc. layers. Horizontally refers to adding different sets of 
servers corresponding to different locations (i.e., one set for 
the first layer, a second set for the second layer, and so on). 
0084. A regular schedule or certain amount of activity can 
be used to trigger a refresh of the layering. The Internet 
content in the LCN 150 servers is modified according to the 
updated findings on the requests for the Internet content sent 
from the base stations. The Internet content stored in the 
servers is refreshed at a propertime, Such as when the servers 
are not overwhelmed by the users accessing the contents. 
0085. The servers are thus loaded with the information for 
broadcast and/or multicast and/or any data to be accessed by 
the cellular users for an optimum transmission to the users in 
service areas. 

I0086. The locally applicable content may be sent and 
delivered upon request to the users. Examples of communi 
cation pathways for sending the locally applicable Internet 
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content include the relatively direct pathway through the 
RAN 120, the pathway through the CCN 130 and then the 
RAN 120, or others. 
I0087. A variety of techniques may be used to implement 
the locally applicable content cached by the LCN 150 in 
conjunction with requests for Internet content by UE 110 (or 
other device) users. In one example, the UE 110 request for 
Internet content prompts an initial check for content in the 
locally applicable content, followed by conventional Internet 
access should the content prove to be absent from the locally 
applicable content that is currently cached. Additionally, 
based upon the layered approach described above, the first 
attempt to satisfy the request may be made from the first layer, 
followed by the second layer, and so on. The number of layers 
searched to respond to a particular request may vary as 
desired. When the number of layers designated to be searched 
for the current request is exhausted, conventional Internet 
access is used to retrieve content related to the request. 
I0088 Various cache management and network optimiza 
tion techniques may be used to manage the locally applicable 
content. For example, fully associative (FA), direct mapped 
(DM), and set associative (SA) mechanisms are examples of 
techniques that can be used to determine where a specific 
content can be stored on the server. Additionally, techniques 
to ensure block Validity and to manage cache hits and misses 
can also be used. Random, LRU (Least Recently Used) and 
FIFO (First In First Out) block replacement schemes are 
among those that can be used to manage the blocks in the 
cache. 

I0089. According to another aspect, the present invention 
facilitates a systematical solution for mobile payment (or the 
communication of other information, as well as the receipt of 
information such as alerts). Preferably, this aspect of the 
present invention implements a cellular network, a wireless 
personal area network (WPAN) and wireless identification 
technology. Various technologies may be used for these com 
ponents, including but not limited to 3G technology for the 
cellular network; Zigbee, Bluetooth, or UWB technologies 
for the WPAN; and RFID (e.g., NFC) for the wireless iden 
tification technology. 
(0090 FIG. 3 illustrates an example of a system 300 that 
implements this aspect of the present invention. The system 
300 includes a user equipment (e.g., cellular phone, PDA, 
etc.) 310 and wireless HUB 320, which is connected to serv 
ers 330 through a network 340, such as the Internet. 
(0091. The wireless HUB (WHUB) 320 may be located in 
a public or private location. For a public location, the WHUB 
320 is preferably housed in a kiosk. The kiosk may be located 
on a street, or in an airport, shopping mall, or any location that 
is perceived as convenient and likely to include user traffic. 
For private locations, the WHUB 320 is preferably configured 
for usage in locations like homes or hotel rooms. In these 
environments, the WHUB 320 may be provided in a smaller 
device such as part of a Set Top Box (STB). 
0092. The handset 310 is equipped with a tag that provides 
a unique identifier that can be wirelessly communicated to the 
WHUB 320. A preferred tag is a Near Field Communication 
(NFC) tag 312. NFC provides short-range wireless connec 
tivity that uses magnetic field induction to enable communi 
cation between the devices. It has a short range of a few 
centimeters, which is believed to be advantageous for appli 
cations of this aspect of the present invention. Although NFC 
is preferred, RFID or other substitutes may also be provided. 



US 2014/007 1818 A1 

The handset 310 also includes a WPAN transceiver 314, 
which allows additional communication channel between the 
handset and the WHUB 320. 
0093. The wireless WHUB 320is similarly equipped with 
an NFC reader 322, a WPAN transceiver 324 and a network 
adaptor 326. The NFC technology accommodates secure and 
automatic authentication and data exchange between the 
NFC tag and NFC reader. According to this aspect of the 
present invention, the NFC is uniquely associated with other 
information that allows the appropriate action (payment, 
alert, etc.) to take place. For example, where the system is 
being used to accommodate mobile payment, the RFID tag is 
associated with the user's bank account. Further, once the 
device is authenticated through the unique identifier, a second 
secure communication channel with more capabilities is 
established between the handset 310 and WHUB 320. This 
allows the action request and related communications to be 
reliably transmitted between the two devices. 
0094. Accordingly, once the NFC based authentication is 
accomplished, a secure wireless connection between the 
handset 310 and WHUB 320 is established. This communi 
cation can implement the WPAN transceiver, which has a 
higher data rate and longer operational range compared to 
NFC. The secure communication allows the exchange of 
additional information related to the action, Such as price and 
credit card information for a purchase request and corre 
sponding payment scenario, to be sent between the handset 
310 and the WHUB 320. The Secure communication can be 
implemented by hardware (e.g., a dedicated hardware 
chipset) and Software (e.g., data encryption algorithm). 
0095. The WHUB 320 can also exchange data with other 
WPAN devices 350. It may be useful for the WHUB 320 to 
communicate with these devices 340 to exchange information 
related to the action. For example, the WHUB 320 may col 
lect water usage information from a water meter equipped 
with the WPAN device 340 functionality. This data may be 
stored locally by the WHUB320, or may be transmitted to the 
appropriate server 330 through the network connection 350. 
The data does not necessarily need to be collected by the 
WHUB 320 concurrently with the user-requested action. For 
example, the acquisition and transmission of water usage 
information may occur periodically, and separate from the 
user's request to make a corresponding payment. 
0096. It is also noted that the WHUB 320 may optionally 
be configured with a wireless communication capability Such 
as that provided in a cellular phone. The WHUB 320 is thus 
configurable to operate with a system that delivers locally 
applicable Internet content as described above in connection 
with FIGS. 1 and 2. 
0097 FIG.4 further illustrates and provides an example of 
a payment process 400 in accordance with this aspect of the 
present invention. The process 400 initiates with an authen 
tication 402 process that accommodates recognition and 
identification of the handset by the wireless WHUB via the 
NFC tag. 
0098. The communication through the separate secure 
communication channel (e.g., WPAN) is then established. 
The WPAN functionality is used to communicate between the 
handset and the WHUB, so that content related to a requested 
action may be securely exchanged. In this example, the 
requested action is a purchase request 404. 
0099. It should be noted that the action may or may not 
immediately follow authentication 402. For example, the cel 
lular phone may be configured to include browsing capability, 
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which allows that interface of the cellular phone to be used to 
review items prior to making a purchase request. 
0100 Various purchase types may be made with the pur 
chase request. Examples may include a physical item that is 
separately shipped to an address, a download that is made 
available immediately, possibly to the cellular phone, a ser 
vice, etc. Internet content may be accessed by the cellular 
phone in association with an action request. One example of 
providing content to the cellular phone may be the locally 
applicable Internet content as described above in connection 
with FIGS. 1-2. Also, the cellular phone may access Internet 
content through channels other than through the WHUB. 
0101. It is also noted that a purchase request is just one 
form of an action that may be carried out. Actions include but 
are not limited to bill payment, populating an account with 
funds, online shopping transactions, and others. 
0102 The process of authentication may be based upon a 
Tag ID and password. The Tag ID and password are sent 406 
to the authentication server, which then returns a notification 
408 confirming authentication. Preferably, this authentica 
tion indicates whether the individual is who he or she claims 
to be, but does not address the access rights of the individual. 
The authentication server may reside within or outside the 
WHUB. 
0103) As necessary, additional information may also be 
required in association with a requested action. For example, 
account identification information or passwords to access an 
online account may be required by an external server. In these 
circumstances, the external server sends a request to the 
WHUB for the information. The WHUB may store such 
information and respond to Such a request. Alternatively, the 
WHUB may further exchange information with the user 
(through the handset), in order to obtain the additional infor 
mation requested by the external server. 
0104. In connection with the purchase request 404, a pay 
ment request 410 is made between the WHUB and external 
server through the network connection. The payment request 
410 allows the user to complete the transaction related to the 
purchase request 404. To accommodate a satisfactory 
completion of the payment request, the server corresponds 
with a payment gateway, and a resolution 412 indicating 
whether the payment request Succeeds or fails follows. 
0105. Upon an indication of a successful payment request, 
the WHUB receives 414 a receipt or confirmation number 
from the external server relating to the requested action, and 
passes 416 that and/or related information to the handset 
confirming completion of the action. This may be a receipt, 
confirmation numbers, coupon codes, or the like. 
0106. According to still another aspect, the present inven 
tion provides for wireless management of tasks and corre 
sponding alerts. One Such task is diaper management, which 
is described in detail as follows. 
0107 This aspect of the present invention accommodates 
task management based upon wireless delivery of alerts to 
overcome the problem of estimating when the task requires 
completion. These alert based tasks include but are not lim 
ited to diaper management. For example, home security 
monitoring may also be accommodated. 
0.108 FIG. 5 illustrates an example of a diaper manage 
ment system 510 according to the present invention. The 
diaper management system 500 includes a diaper condition 
sensing module 510 and a central receiver/controller (CRC) 
520. The CRC 520 operates on a conventional processing 
platform, and is configured to communicate wirelessly with 
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the diaper condition sensing module 510. The CRC 520 also 
includes a network interface. The wireless and/or network 
interface accommodate the transmission of appropriate alerts 
to caregivers. 
0109 The diaper condition sensing module 510 includes a 
sensor 512 and a transmitter 514. The sensor 512 is config 
ured to monitor one or more of the following conditions, 
whose results indicate whether the diaper is wet or not: 
0110 1. The weight of the diaper urine or feces make the 
diaper heavier than a dry and clean diaper; 
0111 2. Electric conduction of urine; 
0112. 3. Chemical properties of urine volatilized air 
including Volatile acid or ammonia, pH, starch enzymes, 
ketone bodies, and/or urobilinogen may all be detected and 
analyzed to determine the presence of urine; 
0113 4. Feces: the solid waste material; the bilirubin, or 
Stercobilinogens in the feces; the specific food decomposed 
material including starch, fat, plant fiber, muscle fiber and so 
on; and/or 
0114 5. Any other elements, features, characteristics, and 
reflections of the unwanted on babies' diapers. 
0115 The sensor 512 triggers the transmitter 514 to estab 
lish a wireless communication channel between itself and the 
CRC 520. A signal is sent by the transmitter 514 to inform the 
CRC 520 that the diaper is wet. This wireless communication 
channel preferably uses wireless technologies such as UWB, 
Bluetooth, RFID, Spread Spectrum, or other conventional 
wireless communication technologies. 
0116 Each sensor 512 preferably has a unique ID. Mul 
tiple access mechanisms, such as TDMA, CDMA, FDMA, or 
other conventional approaches, may also be applied to allow 
the central receiver to communicate with multiple sensors at 
the same resource. It is believed that Zigbee/Bluetooth may 
be useful for many applications in light of the competing 
demands of working range, data rate and cost. 
0117. After the CRC 520 receives the signal, the receiver 
triggers sound, light, text and/or otherindications of the status 
of the diaper. These indications may be variously displayed, 
broadcasted, reflected, etc. through speakers, telephones, 
pagers, beepers, computers, and so on to inform the caregiver 
(s) so that they can remedy the situation. 
0118. The diaper condition sensing module 510 may be 
variously provided. One example connects to the diaper using 
a probe that measures for desired criteria as described above 
and as shown in FIG. 5. 
0119) Another example provides the diaper condition 
sensing module 510 within the diaper. In this example, the 
sensor 512 also includes interfaces (probes) for measuring the 
desired criteria, within the confines of the diaper. The trans 
mitter 514 may use various communication techniques as 
described above. Foran RFID embodiment, the function may 
be provided by causing the circuit loop of the RFID tag to 
transition from open to close when the diaper condition (e.g., 
wet) is detected by the sensor, which automatically causes the 
ID Tag to be sensed by the tag reader of the CRC. 
0120 Still further, in this example the diaper condition 
sensing module 510 may be placed within a diaper and 
reused. Diapers may be configured with pouches or the like to 
allow the placement of the diaper condition sensing module 
510. In another alternative, the diaper condition sensing mod 
ule 510 is manufactured and sold as an integrated part of each 
diaper, so that caregivers do not have to be concerned about 
the placement of the module 510 each time a diaper is 
changed. 
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0121. In addition to assisting a caregiver with regard to an 
individual child's diaper, a diaper management system may 
be configured to manage the diapers for groups of children, 
Such as a pre-school class or a day care facility where many 
children may potentially wear diapers. An example of Such a 
system 600 is shown in FIG. 6. The CRC 620 is configured to 
distinguish children in need of new diapers from those that are 
not and respectively sends messages to appropriate caregiv 
ers. To carry out this functionality, the CRC 620 is equipped 
with a database that associates the unique identifier corre 
sponding to each diaper condition sensing module 610a-g to 
at least one contact party. Alternative communication path 
ways (phone, e-mail, etc.), multiple contacts (caregiveril 1, 
caregiveri2), and various other information may be associ 
ated to a given diaper condition sensing module 610a-i in the 
database. 

I0122. In addition to providing a status alert about the con 
dition of the diaper, the CRC 620 also determines the location 
of the diaper by using wireless location techniques, including 
but not limited to Angle of Arrival, Time of Arrival, and 
Received Signal Strength Indication. This allows the option 
of also giving the designated caregiver information about the 
location of the child having the soiled diaper. 
I0123 FIG. 7 is a flow diagram illustrating a process 700 
for sending a caregiver alert according to a diaper condition in 
accordance with the present invention. The process 700 com 
mences with the DCSM sensor monitoring 702 the diaper 
condition. When the diaper condition changes, such as when 
it is wet, the DCSM sensor detects the updated condition of 
the diaper. When this occurs, the DCSM transmitter sends 
704 the diaper condition update to the CRC. The CRC 
receives 706 the update and corresponding indications. Many 
conditions may be updated and the DCSM and CRC are 
configured to communicate them accordingly. The CRC, 
once provided with the update, proceeds to estimate the loca 
tion of the (e.g., wet) diaper. The DCSM sends an ID corre 
sponding to the update, which identifies the diaper/child. The 
CRC queries its database and thus matches 708 the ID corre 
sponding to the update to tailor caregiver alert(s). These alerts 
are then sent 710 to the caregiver(s) accordingly. 
0.124. In the situation where there are multiple children/ 
diapers being monitored, the CRC provided alert may be to a 
PC having a display screen with a map of the room(s) and the 
estimated location of the wet diaper. Other CRC provided 
alerts may merely notify additional caregiver(s) as to the 
status of the diaper, without the location, so that the additional 
caregiver(s) may be apprised of the status. The CRC may also 
poll the DCSM after a given period of time to ensure that the 
diaper condition has been updated. The CRC may be config 
ured with configuration settings that allow a caregiver to 
specify when and how they should be updated. For example, 
if one caregiver is a baby sitter watching the child while the 
parents are out, the parent may configure the CRC not to send 
an alert to them when the diaper is first detected as being wet, 
but to wait until a certain period of time elapses. By contrast, 
the baby-sitter alert may be provided immediately. If the 
certain period of time passes and the diaper remains wet, the 
CRC can then notify the parent about the diaper condition, 
and the parent will realize that the diaper has not been 
changed. 
0.125 FIG. 8 is a block and event diagram illustrating an 
example of a system 800 that implements several aspects of 
the invention described above. The system 800 includes UE 
802, WHUB 804, Authorization Server 806, Base Station(s) 
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808, LCN Server(s) 810 and DCSM812, which respectively 
provide the functionality described above for the components 
having the same names. 
0126 Local Merchant Server(s) 814 are also illustrated. 
As described in connection with the provision of locally 
applicable Internet content, merchants are apprised as to the 
local applicability of content, such as may be determined by 
frequency of access by users at a particular location corre 
sponding to given base station(s). The WHUB 804, in addi 
tion to being configured to facilitate secure receipt and per 
formance of an action Such as a purchase request and 
corresponding payment request, includes the CRC function 
ality that allows a response to diaper condition update as 
provided by the DCSM 712 (the diaper being just one 
example of an item for which updates may be provided). 
0127. With the system 800 configured as such, the delivery 
of locally applicable Internet content may be provided in 
conjunction with the diaper update. Also, a local merchant 
(and corresponding server) 814 that sells diapers is able to 
present a coupon or other incentive to the user in conjunction 
with the determination that a diaper is wet by the DCSM812. 
Moreover, in addition to having the capability of reminding 
the caregiver about this, the WHUB 804 may keep a database 
of household requirements and inventories. For example, the 
WHUB 804 may monitor the number of diapers detected as 
being used. When the amount of used diapers is close to the 
amount known to have been purchased previously, an addi 
tional alert may be presented to the user so that they are aware 
that they need diapers and they can get the discount if they buy 
brand X based upon the information provided by the local 
merchant. 
0128. The process for providing such functionality may be 
as follows. Based upon historical activity relating to access of 
locally applicable Internet content, as well as whatever mer 
chant participation is desired in conjunction with the system 
800, the local merchants information is cached 852 at the 
relevant LCN Server(s). A wet diaper is detected 854 by the 
DCSM 812 and this information is transmitted to the WHUB 
804. The WHUB 804, managing the diaper inventory for the 
household, determines that the inventory of diapers is low, 
and thus sends 856 a purchase alert through the Base Station 
808 requesting information related to the current need. In 
response to this, the LCN Server(s) 810 determine that the 
local merchant information is relevant to the current need, and 
thus retrieve 858 and send 860 the cached local merchant 
information to the WHUB 804. 

0129. In conjunction with the above exchange of informa 
tion, alerts of both the diaper condition and the low diaper 
inventory may be provided and retained for user review. 
When the user is ready to make a purchase, this may be 
accommodated via the WHUB 804. This purchase request 
may be made by directly interfacing with the WHUB 804, or 
by using the UE 802 in the fashion described above. The latter 
option is shown. There, the UE 802 sends 862 its Tag ID and 
purchase request to the WHUB 804. This, of course, may 
follow some browsing activity prior to the purchase request, 
So as to review the possible purchase options. The authenti 
cation may be as described above, based upon a Tag ID and 
password. The Tag ID and password are sent 864 to the 
authentication server, which returns a notification 868 con 
firming authentication. 
0130. Once the authorization is obtained, payment is sent 
868 to the Local Merchant server 814 to complete the trans 
action, and the receipt, confirmation and other information 
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may be fed back to the WHUB 804 regarding the same. For 
physical product like diapers, the WHUB will have provided 
(or the Local Merchant may already have) the shipping 
address. Additionally, if the Local Merchant is a provider of 
several items (such as a Supermarket), then items may be 
accumulated prior to completing a purchase and/or making a 
shipment and/or making the products available for pickup by 
the user. The WHUB is preferably configured with a shopping 
list that allows organization of periodic cumulative purchases 
to accommodate this functionality. 
I0131 FIG. 9 is a schematic diagram illustrating an 
example of a system 900 with mobile terminal signal conver 
S1O. 

I0132 Mobile terminal signal conversion accommodates 
displaying the high rate data flow multimedia information 
available in a wireless communication environment in an 
external device, which allows true realization and enjoyment 
of the benefits of the multimedia content. 
I0133. In one example, the multimedia information is pro 
vided to a wireless mobile terminal using so-called next gen 
eration cellular technology (i.e., 3G and 4G), which can be 
employed in transmitting multimedia information (e.g., rich 
graphics, real-time audio/video). Because of the relatively 
Small Screen size and low quality ear phones, for many appli 
cations the mobile terminal cannot adequately reproduce the 
high quality multimedia information that can be communi 
cated using next generation technology with adequate clarity 
and satisfaction. Mobile terminal signal conversion makes 
usage of a separate multimedia display terminal including but 
not limited to a monitor, television set, projector, or LCD 
display. These displays typically have video and audio repro 
duction capabilities that are superior to those found on mobile 
terminals. They also use a power Supply that is separate from 
the mobile terminal. 
I0134) Still referring to the system 900 illustrated in FIG.9, 
multimedia information may be provided by any number of 
service providers 902a-b and delivered through a network 
904 to a base station 906 to ultimately accommodate trans 
mission of the multimedia information, among other things, 
to a cellular phone 908. This system 900 is provided by way 
of example, and it should be understood that any conventional 
or to-be-developed technology for delivering voice and/or 
data to mobile terminals may be provided. These wireless 
communication networks include but are not limited to a 
cellular communications network or a wireless local area 
network. 
0.135 Also illustrated is a typical external display system 
914. This may also be variously provided and may be digital 
or analog. Examples of digital Systems include HDTV, LCD 
and plasma. Examples of analog Systems include television 
sets that implement standards such as NTSC, PAL, SECAM, 
and analog computer monitors (SVGA, VGA). The external 
display system 914 does not have the size constraints of the 
display screen on the cellular phone 908 and is preferably 
powered independently. 
0.136. In the illustrated embodiment, a mobile terminal 
signal conversion module (MTSCM) 912 resides within a 
separate housing 910, outside the cellular phone 908. 
I0137 The functionality of the MTSCM912 is now further 
described with concurrent reference to FIG. 9 and the flow 
diagram of FIG. 12. 
0.138. The MTSCM 912 processes signals to accommo 
date reproduction by an external device. Specifically, a mul 
timedia signal is transmitted to the cellular phone 908 through 
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the wireless communications network as previously 
described (step 1202). The multimedia signal may include a 
video signal intended for reproduction by the cellular phone 
908, using the cellular phone display screen. For ease of 
description, processing of a video signal is described, 
although it should be understood that any multimedia signal 
or component thereof may be converted in accordance with 
the present invention. 
0.139. The cellular phone 908 is connected to the MTSCM 
910. This may be accommodated by a cable connection that 
interfaces the cellular phone 908 to the MTSCM912 housing 
910. Through this connection, the MTSCM912 receives the 
video signal from the cellular phone 908 (step 1204). The 
Video signal as received may be configured to accommodate 
a video display on the screen provided by the cellular phone 
908. The cable connection is an example of a wired connec 
tion interfacing the cellular phone 908 to the MTSCM912. 
An alternative wired connection is a seat that directly inter 
faces the two without a cable. A wireless connection may also 
be provided, although it may currently be less practical to 
provide than the wired connection because of the potential for 
high throughput rate requirements. The wireless connection 
may also implement any conventional known technology 
including but not limited to a Bluetooth connection. 
0140. The MTSCM912 processes the video signal to pro 
vide a converted video signal that has a display format and/or 
signal power level appropriate for an external display termi 
nal 914 that is separate from the cellular phone 908 (step 
1206). The display format and/or signal power level of the 
external display terminal 914 may be different from that of 
the cellular phone 908 but there may also be embodiments 
where the format is the same. Even if the formats are the same, 
conversion of the signals to accommodate display on the 
external display terminal 914 would still be implemented to 
adjust the power level for driving the external display, and 
possibly to minimize throughput requirements. This signal 
conversion is described further with reference to FIGS. 10 
and 11, below. 
0141 Still referring to FIGS. 9 and 13, following signal 
conversion, the MTSCM 912 provides the converted video 
signal to the external display terminal 914 to accommodate 
the corresponding video display on a screen provided by the 
external display terminal 914 (step 1208). This may be 
accommodated through a connection between the MTSCM 
912 housing 910 and the external display terminal 914 as 
shown. 
0142. As used herein, mobile terminal refers to typically 
handheld mobile devices such as cellular phones and personal 
digital assistants. Although these devices include an execu 
tion platform as well as input and display capabilities. Such 
devices are distinguished from personal computers, such as 
desktop or laptop computers, which are not designed for 
convenient handheld usage. 
0143 FIG.10 is a block diagram illustrating an example of 
an MTSCM 1000 in accordance with the present invention. 
The MTSCM 1000 may be provided as software, firmware, 
hardware, or any combination thereof. 
0144) Where the MTSCM 1000 is provided as software, it 
operates in the context of an execution platform. That is, the 
MTSCM 1000 includes instructions that are Stored in 
memory for execution by a processor. Any conventional or 
to-be-developed execution platform may be used. The pro 
cessor, memory, and related elements such as a power Supply 
are well known and need not be described hereinto conveyan 
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understanding of the invention. Additionally, FIG. 10 illus 
trates one modular breakdown for the components of the 
MTSCM 1000. It should be understood that the described 
functionality may alternatively be provided by an MTSCM 
having fewer, greater, or differently named modules from 
those illustrated in the figure. 
0145 Additionally, although modules as shown to reside 
in a common location, it is noted that the functionality may 
reside in separate components of a system that includes a 
mobile terminal, an external monitor, and (optionally) an 
intermediate device housing the MTSCM and interfacing the 
mobile terminal and external monitor. In other words, the 
overall functionality of the MTSCM may be separated such 
that portions of the overall functionality are respectively pro 
vided by the mobile terminal, separate intermediate housing, 
and/or the external display device. 
0146 The MTSCM 1000 may also be provided in the form 
of a chipset, configured for inclusion in a mobile terminal, 
dedicated separate signal conversion device, or external dis 
play terminal, and to provide the described mobile terminal 
signal conversion functionality. 
0147 The MTSCM 1000 includes a mobile terminal inter 
face module 1002, a signal conversion module 1004, and an 
external device interface module 1006. 

0.148. The mobile terminal interface module 1002 accom 
modates receiving the multimedia signal from the mobile 
terminal. A conventional physical interface provides a con 
nection between the MTSCM 1000 and the mobile terminal 
through which the signals flow to the MTSCM 1000. The 
mobile terminal interface module 1002 recognizes the mul 
timedia signal and stores the signal for processing by the 
remaining modules. Buffering and the like may be imple 
mented to accommodate storage and signal processing, as 
described further below. 

014.9 The signal conversion module 1004 is in communi 
cation with the mobile terminal interface module 1002 and 
thus accesses the received multimedia signal. The signal con 
version module 1004 recognizes the multimedia signal for 
mat, and processes the multimedia signal to provide a con 
Verted signal. The converted signal may have a format and a 
signal power level that differs from the one used by the mobile 
terminal, as appropriate for one or more types of external 
devices to which the MTSCM 1000 is connected. Various 
examples of the type of devices to which the MTSCM 1000 
may be connected are illustrated and described in connection 
with FIG. 11, below. 
0150. The external device interface 1006 is in communi 
cation with the signal conversion module 1004 and thus 
accesses the converted signal. The external device interface 
1006 also allows connection to the external (e.g., display) 
device. The external device interface 1006 may provide both 
the feeding of the converted signal to the external device, and 
driving the external device. Alternatively, the external device 
interface 1006 may merely feed the converted signal to the 
external device, with the external device including internal 
elements for driving its signal reproduction (e.g., display) 
facilities. 
0151 FIG. 11 is a block diagram illustrating another 
example of the MTSCM 1100. The MTSCM 1100 includes 
additional detail regarding the signal conversion aspect, and 
illustrates examples of differing types of external devices to 
which the MTSCM 1100 may provide converted signals. The 
illustration and corresponding description are provided by 
way of example. Although numerous connections are illus 
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trated, it should be understood that the present invention may 
be practiced in the context of providing as few as one, and as 
many as all of the listed connections. It should also be under 
stood that there may be additional examples that are not listed 
herein, but which are encompassed by the teachings 
described herein. 

0152 The MTSCM 1100 includes an interface/buffer 
module 1102 that is analogous to the previously described 
mobile terminal interface module. The buffer and interfacing 
are configured to accommodate signal processing by the 
remaining elements in Support of the requirements and expec 
tations of users of the multimedia signal output (e.g., 
adequate buffering and processing rate to provide real time 
audio/video). The mobile terminal video compression format 
may of course vary, but currently the most likely format is 
MPEG-1 or MPEG-2. Buffering and throughput rate may 
also be provided as desired by the designer. Currently, it is 
believed that 200 Mb is an adequate buffer size, although 
buffers of 500Mb or more may of course be provided. Addi 
tionally, a throughput rate of approximately 10 Gb/s will be 
adequate for many current Systems, but may be increased as 
demands and technology evolve. 
0153. The Video Compress Decoder 1104a receives the 
multimedia signal. The multimedia signal is typically pro 
vided in a compressed format to accommodate increased 
signal transfer rates. An example of a compression scheme is 
that provided by one of the MPEG standards (e.g., MPEG-1, 
MPEG-2, MPEG-4). The Video Compress Decoder 1104a is 
configured to include the appropriate compression/decom 
pression (CODEC) module to accommodate decompression 
of the received multimedia signal. For example, where the 
compression scheme is MPEG, the Video Compress Decoder 
1104a includes an MPEG CODEC to accommodate process 
ing of Such multimedia signals. 
0154 As an alternative to provision of the Video Com 
press Decoder 1104a in the MTSCM 1100, the functionality 
may be provided within the cellular phone or other mobile 
terminal. However, this may be less practical because of the 
high bandwidth that would be required between the cellular 
phone and the MTSCM 1100 to deliver the decompressed 
signal, and the corresponding likelihood of a larger buffer 
requirement for the MTSCM 1100. 
(O155 The Video Compress Decoder 1104a outputs a 
decompressed digital multimedia signal that is passed to the 
Digital/Analog Video Encoder (DAVE) 1104b and/or the 
Digital/Digital Video Encoder (DDVE) 1104c. The DAVE 
1104b is configured to prepare signals for analog external 
display terminals 1120, and the DDVE 1104c is configured to 
prepare signals for digital external display terminals 1122. 
The DAVE 1104b and DDVE 1104c respectively receive the 
decompressed multimedia signal and convert the signals to 
the format(s) and signal power level(s) required for the ter 
minals to which they interface. 
0156 Examples of formats used by analog display termi 
nals 1120 include S-video, RGBHV, RGBS, and EIA770.3 as 
illustrated. Similarly, the DDVE 1104c provides output using 
standards such as DVI, DVI-D, HDMI, and IEEE1394. The 
signals respectively provided by the DAVE 1104b and DDVE 
1104c are provided to the terminals through conventional 
interfaces 1106a-b. The DAVE 1104b functionality may be 
embodied as a video card that is configured accordingly. 
Examples of video cards that may be configured to provide 
the described functionality include but are not limited to the 
Diamond Stealth S60, ASUS V9400-X, or RADEON 7000. 
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0157 Ultimately, the signals are used to provide a display 
on the external display, as required according to the particular 
type of display. For example, the video data stream may be a 
digital RGB signal which represents the intensity of the red, 
green and blue light respectively at different position. This 
signal is converted to analog by a D/A converter. This con 
Verted analog signal is quantified to the Voltage and format 
required by the standard, Such as the input of cathode-ray 
tube (CRT) monitor. This standard video signal will drive a 
set of electron guns, which produce a controlled stream of 
electrons to display of red, green and blue light respectively 
on a CRT screen. This is but one example and the present 
invention is not limited to a particular technology (e.g., CRT) 
for the external display. 
0158. As described, in one embodiment the MTSCM may 
be independently housed separately from both the mobile 
terminal and external display terminal, with respective con 
nections to the other devices to provide a system configura 
tion that includes the three pieces of hardware (mobile termi 
nal, conversion box, external display terminal). This 
configuration provides the flexibility of allowing any stan 
dard mobile terminal and/or display to be potentially inter 
face with the MTSCM without imposing constraints on the 
mobile terminal or external display terminal manufacturers. 
A possible drawback to this configuration is that additional 
hardware is introduced into the system. 
0159. In lieu of the three component system, the MTSCM 
may be located in either the mobile terminal or the external 
display. FIG. 13 is a schematic diagram illustrates an example 
of a system 1300 in which the MTSCM mobile terminal 
signal conversion may reside within the mobile terminal 
1308. The components and functionality of the service pro 
viders 1302a, b network 1304 and base station 1306 for deliv 
ering multimedia signals to the mobile terminal 1308 is the 
same as for the analogous elements of FIG.9 and need not be 
re-described. Similarly, the external display terminal 1314 
may be any of the various types named above. 
(0160. The MTSCM 1312 provides the same functionality 
described above. However, in contrast to residence in a sepa 
rate housing, the MTSCM 1312 is a component of the mobile 
terminal 1308. A potential advantage of this system 1300 is 
that, again, any standard equipment can serve as an external 
display terminal 1314, without a constraint on the display 
manufacturer. Additionally, only a simple wired or wireless 
interface is required to connect the external display with the 
mobile terminal 1308. This means, for example, that the user 
will not be required to carry a bulky conversion module in 
addition to their cellular phone. 
0.161 A potential drawback to this system 1300 is that the 
execution platform of the mobile terminal 1308 may be 
designed to accommodate only traditional functionality, so 
for some Systems it may be challenging to add the MTSCM 
functionality to the existing platform. Additionally, the 
MTSCM will consume power that may unduly exhaust the 
limited power supply offered by the mobile terminal 1308 
battery. It is useful for this embodiment to provide power to 
the mobile terminal 1308 through the cable connection to the 
external display terminal 1314, but again this may require 
modification to the mobile terminal 1308 as the existing 
charger interface may be insufficient. 
0162 FIG. 14 is a schematic diagram illustrating another 
example of a system 1400, in which the MTSCM 1412 
resides within the external display terminal 1414. As with 
FIG. 13, the components and functionality of the service 
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providers 1402a, b network 1404 and base station 1406 for 
delivering multimedia signals to the mobile terminal 1408 is 
the same as for the analogous elements of FIG.9 and need not 
be re-described. 

0163 Here, the mobile terminal 1408 need only be con 
nected directly to the external display terminal 1414. How 
ever, in lieu of having the MTSCM 1412 functionality reside 
within the mobile terminal 1408, it is part of the external 
display terminal 1414. The power Supply and execution plat 
form issues associated with placing the MTSCM 1414 in the 
mobile terminal are resolved with this system 1400, and any 
mobile terminal 1408 can potentially be connected to any 
MTSCM-ready external display without requiring modifica 
tion, other than provision of an output interface. A potential 
drawback of this configuration is that it adds a component to 
the standard external display terminal, and corresponding 
COStS. 

0164 FIG. 15 is a schematic diagram illustrating 
examples of mobile terminal signal conversion applications 
1500 in accordance with the present invention. These appli 
cations 1500 are provided by way of example, to give the 
reader an understanding of the potential contexts in which 
embodiments of the present invention may operate. The 
present invention is not limited to the disclosed applications, 
nor are all potential applications required for any given 
embodiment. 

0.165. The basic architecture for provision of the wireless 
communications signal and corresponding multimedia signal 
is as described above for the service providers 1502a-b, net 
work 1504, base station 1506 and mobile terminal 1508. The 
MTSCM1510 may be separate or reside in the mobile termi 
nal 1508 or display terminal 1512. Examples of applications 
1514 where a larger screen and potentially superior audio 
may be enjoyed include video conference, HDTV, games, 
GPS, and video on demand. Additionally, embodiments of the 
present invention will accommodate enjoyment of full mul 
timedia capability in locations 716 including vehicles, air 
ports, hotels and remote resorts. Thus, for example, the 
present invention accommodates usage inside a vehicle, a 
plane or any type of transportation, enabling the passenger to 
browse the Internet, watch TV, play games, participate in a 
video conference or call, and work on all sorts of software 
with full functionality. 
0166 FIG. 16 is a schematic diagram illustrating a control 
system for multimedia communications between different 
user terminals. 

0167 According to one aspect of this embodiment, a con 
Verting server that is variously positioned in network envi 
ronments provides a routing function and a connecting func 
tion, and functions bi-directionally. Accordingly, this aspect 
provides for the transmission and receipt of content and con 
verts such content in both directions depending upon the 
connected devices and corresponding protocols used by Such 
devices. 

0168 According to another aspect of this embodiment, 
cellular television functionality is provided. Here, a television 
in form and functionality also includes cellular communica 
tion features as well as the above-described conversion func 
tionalities. Preferably, one or more “channels' corresponding 
to the cellular application are provided in the cellular televi 
sion so that the content received in this fashion may be 
accessed and viewed by a user in a fashion similar to that used 
for accessing traditional television channels. 
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0169. According to still another aspect, one or more 
embodiments of the invention provide efficient integration for 
Internet, wireless networks, cable, DSL, satellite, and TV 
communications to enable communications among poten 
tially different user terminals. The user terminals include 
home and office appliances (such as TV, computer) and wire 
less terminals (such as mobile phone, PDA). In a system 
configured according to this aspect, a Management Center 
(MC) System receives, selects, converts, compresses, decom 
presses, and routs data to the user terminals. Various examples 
are presented and will be apparent to the ordinarily skilled 
artisan once instructed according to the teachings of this 
aspect. By way of example, signals such as those from a fire 
alarm or theft sensor are sent through the MC System to a 
user's cell phone and/or 911 Center. Some processing func 
tions may be performed by the MC System in combination 
with a user terminal and other MC Systems. In another 
example, a user's phone call (wireless or wired) is routed to a 
telephone, mobile terminal, computer, and/or TV as desig 
nated by the user. 
0170 The MC System functionality includes receipt, con 
version and transmission of content in two directions. It also 
includes facilities for mapping and routing content to various 
connected devices and data storage for storing content that is 
served locally or to remote devices. 
0171 Receiving, converting and transmitting multimedia 
content may be performed in two directions using the MC 
System. For example, this may include receiving and trans 
mitting signals from cellular networks, Internet, PSTN, other 
Management Centers, as well as receiving and transmitting 
signals from user terminals including televisions, monitors, 
diaper monitoring, a video camera, fire alarm, theft sensor, 
etc 

0172. With regard to conversion, the MC System includes 
a converter module with routines for selecting, extracting, 
compressing, decompressing, adjusting data, and converting 
the data format and/or power lever and/or data package size? 
format. 
0173 The MC System also includes a mapping table and a 
routing module. The mapping table is described further 
below. It matches phone numbers, cable ports, DSL ports, IP 
addresses, etc. The routing module is for routing data to 
destinations through designated channels. The routing mod 
ule accommodates routing the received data that is inbound 
from a variety of sources including but not limited to cable, 
broadcast television and Internet. It also accommodates rout 
ing to a variety of interfaces found on receiving terminals, 
including but not limited to RS232, USB2.0, and video cable 
port. The routing module receives the relevant information 
concerning routing from the results of looking up the same in 
the mapping table, and carries out the routing accordingly. 
0.174 Finally, the MC System includes data storage such 
as a hard disk. This allows the MC System to store content to 
assist faster and more efficient data receiving and transmis 
sion to user terminals. The MC System may also conveniently 
retain converted content (e.g., compressed, coded, decrypted, 
decompressed) for Subsequent additional access. This con 
verted content may be provided internally or transmitted 
externally from the MC System. 
0.175. It is also noted that the MC System may include 
Software and/or hardware for filtering and treating viruses, 
such as viruses that involve the cellular network and corre 
sponding cellular communications. For example, the MC 
System may periodically or persistently check for virus sig 
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natures when content is being transmitted or received by the 
MC System. Virus screening processes may thus be applied to 
multimedia content items in conjunction with their conver 
sion, and at the same location (the domain of the MC System). 
This may be useful because virus screening may be applied to 
multimedia content before and/or after it is converted. Treat 
ment may include blocking or quarantining viruses that are 
detected, deleting virus data or files, and communicating the 
possible presence of attacks to other MC Systems or external 
systems. 
0176 When a communication is inbound to the MC Sys 
tem, it may include a data package that identifies the destina 
tion device. This may be in the form of a unique device 
identifier that is associated with each device managed by the 
MC System. The mapping table is queried for the presence of 
the unique identifier. Once this is successfully performed, 
corresponding information regarding the processing of the 
communication may be automatically gathered from the 
mapping table. 
0177 Additionally, or alternatively, the MC System (and/ 
or CHS) can obtain formatting, addressing, and other infor 
mation by referencing portions of the received data package 
according to a predefined protocol. For example, information 
within the received data package may indicate the format 
(e.g., TCP package in Internet) for transmission and the for 
mat (e.g., data package defined by WCDMA standard in 3G) 
for receiving, as well as the destination address correspond 
ing to the converted data format. The overhead information 
within the received data package can inform the MC/CHS 
regarding the next transmission protocol and matched format. 
That is, the data package received by the MC/CHS includes 
some defined extra data besides the desired content data. This 
information informs the MC/CHS regarding the inbound data 
format transmission protocol, and also the outbound data 
format and the transmission protocol corresponding to the 
data format. 
0.178 For example, if the data package contains the iden 

tifier DI it is determined that the communication is intended 
for the main television in the household. In a simple example, 
all communications to a given device may be required accord 
ing to the same format and same address. For example, a 
regular video output may be directly connected via cable 
between a video output from the MC System to the video 
input of the main television (e.g., by coaxial cable, compo 
nent cables, HDMI cable). With regard to this example, the 
MC System includes a regular output for making the connec 
tion to the television. 

0179 There may also be network-based connections, such 
as to a personal computer (or home LAN router) or directly to 
a television equipped with a network interface card and 
related functionality. In these instances the address informa 
tion (and corresponding entries in the mapping table) would 
include the network address of the particular device. The MC 
System is equipped with its own network interface card and 
corresponding output to engage in these communications. 
These and other communcations such as to a cellular phone 
via either the use of the cell phone number or a direct local 
wireless communication may be made, again as indicated in 
the mapping table. 
0180. There may also be situations where multiple differ 
ent processes and corresponding conversion and addressing 
need to be applied for a given device. For example, a televi 
sion set may be connected to both a network connection and 
the video output of the MC System. As another example, a 

Mar. 13, 2014 

cellular phone may have alternative communication capabili 
ties as noted. In these circumstances, the mapping table may 
also include multiple different entries designating the 
address, signal format, etc. 
0181. Thus, the information in the mapping table may also 
be correlated to several processing category codes for a given 
device. For example, processing category code #1 for the 
television set may indicate that the inbound communication 
should be addressed, converted (if applicable) and routed to 
the television through the video output. This might be merely 
feeding conventional television signals to the television. On 
the other hand, processing category code #2 for the television 
may indicate that the inbound communication should be 
addressed, converted and routed through the network connec 
tion. Still further, Some special content may require additional 
or different processing (e.g., conversion, decryption, etc.) as 
compared to other content. Additional processing category 
codes may allow Such content to be processed appropriately. 
The processing category code may (like the device identifier) 
be a number that is included in the data package. 
0182. The data package may also be variously provided to 
the MC System. In one embodiment, the data package may be 
contained in a header area in packet data sent to the MC 
System by the source. Still further, at times the data package 
may itself contain information used in converting and/or 
addressing the appropriate device. For example, the data 
package itself may contain the network address of the desti 
nation device in lieu of looking for the same in the mapping 
table. As another example, all or part of key information for 
decrypting content may also be provided in the data package. 
As still another example, the data package may contain a flag 
to track an indication as to whether a virus screening process 
has completed Successfully. 
0183) Devices that are intended to work with the MC Sys 
tem may also be equipped with software and/or hardware that 
allows them to insert and deliver the appropriate information 
in communications with the MC System. For example, a 
cellular phone may be equipped with software that provides 
the appropriately configured data package in initiating com 
munications with the MC System that are directed to desti 
nation devices. 
0.184 The MCSystem variously processes data depending 
upon corresponding devices and purposes for the data. For 
example, the data received from cellular networks are 
selected and then converted to be displayed on home or office 
appliances with different types of display screens Similarly, 
Some content can be displayed more properly by mobile 
phone displays. 
0185. In addition, some data are also compressed and re 
organized at the MC System so that they have certain data 
package sizes and formats for matching the requirements of 
the relevant transmission networks. For example, the signals 
sent from a wet diaper, fire alarm, and/or theft sensor may be 
transmitted to a user's cell phone or 911 Center. This infor 
mation may be compressed before transmission over the 
wireless network, which allows increased efficiency when 
using the wireless communication channel. Additionally, 
security and encryption protocols (e.g., SSL) and error pre 
vention protocols and coding schemes (e.g., Huffman, 
Solomon, or Turbo LDPC coding) may be applied to ensure 
that the information that is transmitted remains secure and 
without error. 
0186 By way of example, this aspect of the invention may 
be applied to home appliances. The home appliances (e.g., 
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TV set, PC, Handset, Printer, PALM, camera, Headset, game 
controller, refrigerator, etc.) may also function through a cen 
tralized HUB system (CHS). Such a HUB system is previ 
ously described in detail above. The CHS communicates with 
the MC System and/or Internet and/or other networks. The 
CHS can also be built into a cable modem, TV set top box, or 
other device. The signals, for example, from a wet diaper, fire 
alarm, or theft sensor can also be sent from the CHS. Finally, 
it is noted that the CHS may perform the functions described 
for the MC System. 
0187. The commonly practiced wireless connection cen 
tralized by wireless access point is based on WLAN technol 
ogy, which is IP-oriented technology. Since the IP addresses 
may exhaust over time, each consumer electronics item Such 
as headset, game controller, etc. configured to have an IP 
address is costly and fails to serve the user's needs well. One 
or more embodiments of the present invention offer two 
aspects in this regard. First, an intelligent management sys 
tem centered by traditional connection equipment, such as 
TV set top box, cable modem, DSL modem or the like unites, 
manages, and optimizes the consumer electronics’ functions. 
Also provided is a non-IP based wireless connection among 
these consumer electronics devices. 

0188 As shown in FIG. 16, the CHS communicates with 
the Internet through ADSL or cable and cellular base stations 
through wireless connection. The consumer electronics items 
communicate with the CHS through wireless channels such 
as Bluetooth, UWB, NFC or wire line connection. CHS is the 
center of this wireless communication system. 
0189 A handset (e.g., cellular phone) can receive Internet 
data through CHS and/or MS instead of communicating with 
a cellular base station. This communication channel is more 
reliable, less costly, and offers improved bandwidth com 
pared to conventional connections between base station and 
the cellular phone. 
0190. There may be a corresponding connection between 
the CHS and the cellular network. This may implement a 
traditional wireless connection between the CHS and a cel 
lular base station, with the communications implementing 
conventional wireless communications protocols. Another 
possibility is a leased line or wireless line connecting the CHS 
to the core cellular network. The CHS preferably includes a 
WiFi router function as well as the ability to route addresses 
between IP and cellular telephone number. It also is able to 
report to the cellular network with regard to the location of a 
particular user, so that information designated for that par 
ticular user may be directed to the CHS accordingly (e.g., 
calls, content ordered by particular user via cellular phone, 
etc.). It also may include any necessary conversion functions. 
In addition to reporting the location of a user to the cellular 
network, the MC System (or CHS) may also report roaming 
information to other MC Systems (or CHS). This allows 
Subsequent communications between users without involv 
ing the cellular network. That is, a first user may be located in 
the covered area for a first MC System, and a second user may 
be located in the covered area of a second MC System. While 
this circumstance remains, communications between the first 
and second users via their mobile terminals may involve the 
wireless connections from the MC Systems (as well as the 
connection between MC Systems, which may, for example, 
be an IP connection). 
0191 In addition, the information sent to the cellular 
phone can be delivered to a TV for a better display in accor 
dance with another aspect of the present invention. Further 
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more, the communication between CHS and an oven with 
sensors and corresponding conditions can be variously trig 
gered, such as through the detection of boiling water or the 
temperature of the food in an oven. A signal to arouse the 
attention of whomever is cooking the food or boiling water is 
transmitted to the TV, acoustic system, cellular phone, com 
puter, beeper, mobile terminal, PDA, etc. 
0.192 Another example of the application of the invention 

is that a wireless transceiver can be installed in a child’s 
diaper. When the diaper is wet, the communication between 
diaper and CHS is triggered. Corresponding signals will be 
delivered to TV, cellular, day care center, etc. 
0193 Internet content is one source of data transmitted to 
users’ terminals through the MC System. One aspect of this 
invention is the structured location of the Content Server 
and/or MC Systems, as shown in the FIG. 16. 
0194 As described in further detail above, a cache of 
locally applicable content caches particular Internet content 
that is determined to be locally applicable based upon the 
monitoring of the Internet content accessed by users from the 
particular location. This content may be content that has also 
been converted as described herein. The particular Internet 
content is preferably cached at a local content storage placed 
within local Management Center. Alternatively, the particular 
Internet content is cached at Content Server which is placed 
logically proximate to two or more Management Centers 
sharing the Internet content. Logical proximity may be vari 
ously carried out, such as through physical proximity or by 
provision of dedicated bandwidth and resources. Requests for 
Internet content for the particular location may thus be served 
from the cache, to optimize delivery, where the cache con 
tains the requested content. 
0.195. In addition, the caching of locally applicable Inter 
net content may be maintained on a layered basis, such that a 
first layer of local applicability corresponds to Internet con 
tent requested by users in a first geographical area in which 
the particular location resides, and at least one succeeding 
layer of local applicability corresponds to Internet content 
requested by users in at least one Succeeding geographical 
area that encompasses and is larger than the first geographical 
aca. 

0.196 Merchants or other commercial entities may also 
provide some form of access to information related to the 
locally applicable Internet content, with commercial incen 
tives Such as coupons or advertisements being delivered to 
users based upon that information. 
0197) The logical proximity based on physical proximity 
or provision of dedicated bandwidth and resources also 
applied to the locations of MC Systems and/or Content Serv 
ers. MC Systems and/or Content Servers are located accord 
ing to the local service requirements, dedicated bandwidth 
and other resources, geographical and demographical situa 
tions, cost, etc. The MC Systems can also be structured and 
placed in layers as described in the layered structure of Con 
tent Servers. The comparative positioning of MC Systems 
and Content Servers are determined based on service require 
ments, resources, costs, and monetary incentives Importantly, 
the Management Centers and Internet Content Servers are 
structured for efficient transmission of data and to avoid 
bottleneck problems. 
0.198. It is noted that this aspect is not limited to Internet 
content. The MC Systems and Content Servers may store 
content from various resources. 
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0199. A variety of data transmission protocols may be 
used to transmit multimedia content to the MC System, 
including from cellular networks (e.g., 3G), Internet, Service 
Providers, and from other MC Systems. 
0200. A set of transmitter(s) and/or receiver(s) for connec 
tion with external resources is equipped at the MC System. 
The connection channels for data transmission may include 
wired line connections (e.g., DSL, Fiber, Cable, DSL, least 
line, etc.) between the MCSystem and outside networks (e.g., 
Cellular Network, Internet, Service Provider networks). 
Additionally, wireless connections (e.g., WiMax, Satellite 
communications (e.g., VSAT system), traditional communi 
cations with cellular base stations, point-to-point or point-to 
multipoint wireless connections) may provide the connection 
between the MC System and outside networks. MC Systems 
may also connect, communicate, route, and relay content 
among and between each other. The connections among MC 
Systems are structured by efficient data transmission, service 
requirement, cost, bandwidth and other resources availability, 
and the relationships with Internet Content Servers, Cellular 
Networks, local Service Providers, and other MC Systems. 
0201 A variety of communications may also be applied 
for the communication channels between the MC System and 
the various local user terminals. At the user terminal side, the 
users use TV, computer, DSL modem, Cable modem, WLAN 
access point, mobile terminals, and various sensors that com 
municate with the MC System. 
0202) A set of transmitter(s) and/or receiver(s) are 
equipped for the data transmission between the MC System 
and user terminals. Communication channels between the 
MC System and user terminals include the following: (1) 
direct connection using the available transmission port/stan 
dard such as USB, RS232, TV cable, Ethernet, Telephone 
line, etc.; (2) Wireless Personal Area Network such as UWB, 
Bluetooth, WLAN, etc.; (3) Long-range wireless connections 
such as WiMax, Satellite, e.g., VSAT, TV broadcast, etc.; or 
(4) Wire-line connection such as DSL, Cable, Ethernet, etc. 
0203 The data transmission between an MC System and 
user terminals can be one-way or two-way. One-way data 
transmission includes data sent from the MC System to the 
user terminals and the data sent to the MC System from user 
terminals. For example, the MC System sends data to user 
terminals (e.g., advertisement broadcast to TVs, computers, 
mobile terminals, etc.). Similarly, the user terminals send data 
to the MC System (e.g., signals sent from a fire alarm to an 
MC System.). The data transmitted between an MC System 
and a user terminal is preferably bidirectional. In this circum 
stance, transmitter and receiver at both sides are equipped. 
0204 The operations on data processing and transmission 
at an MC System can be shared with a plurality of user 
terminals and/or other MC Systems. In some circumstances, 
some functions of the MC System described above can be 
done by a user terminal so the MC System is omitted. One 
aspect of the invention is a TV or other display that is 
equipped to receive RF signals sent from cellular base sta 
tions. The cellular television demodulates, and/or com 
presses/decompresses data, and/or converts the signals to the 
appropriate format before displaying the image/video. The 
conversion and transmission provided with the television can 
also be two-way. The cellular television with a video camera/ 
microphone can also record and extract the multimedia infor 
mation, which can be transmitted to other users’ terminals 
through cellular network or Internet. The cellular television is 
equipped to extract and/or convert, and/or compress, and 
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modulate the multimedia information before sending it to the 
cellular base station. The cellular television also preferably 
has a separate channel for displaying multimedia information 
from the cellular network or other networks beyond tradi 
tional TV programs. Users may also use the TV remote con 
troller to dial telephone numbers like a telephone dial panel. 
(0205 FIG. 17 is a flow diagram illustrating a process 1700 
for directing a television to display content using signals 
received from a remote location through a cellular commu 
nications network. In one embodiment, the process is carried 
out within a television set that is equipped to receive the 
signals wirelessly from a cellular base station and provide the 
corresponding conversion and direction to display the content 
on a given channel. In that regard, the housing of the televi 
sion set includes conventional cellular phone technology for 
at least receiving (and possibly sending, if desired) calls via a 
connection to a cellular network. The television set is also 
equipped with processing capability for carrying out the sig 
nal conversion requirements, as described in detail above 
regarding the MTSCM. 
0206. In an alternative embodiment, a set top box is con 
figured to receive the wireless signal, and to output signals 
appropriately formatted for the television. In still another 
embodiment, the MC System is equipped to receive a wireless 
signal, and to perform the conversion and routing to the 
television set. In either of these circumstances, the set top box 
or MC System is similarly equipped to provide the noted 
cellular communications capability and MTSCM functional 
ity. It is also noted that there may be embodiments where the 
functionality is divided between the set top box, television 
set, MC System and/or CHS in various ways involving at least 
two and sometimes all three devices. 
0207. The process initiates upon receipt 1702 of video 
content through a cellular communications channel. This 
communication may be received, for example, at the initia 
tion of a cellular phone user who wishes to send the content. 
The connection may, for example, be made using a regular 
cellular telephone call to a designated number corresponding 
to the television. At this time, the content as sent from the 
remote cellular phone to the television will be formatted as 
required by the cellular network. The MTSCM functionality 
converts such signals from the cellular network and related 
format to the format used by the television (e.g., SD or HD 
standards). 
(0208. Where it is recognized 1704 that video content has 
the television as a display destination, the video content is 
then configured 1706 for display according to the require 
ments of the television, for example as described regarding 
the MTSCM functionality. Recognition 1704 that the content 
is destined for the television set may be presumed where a 
dedicated number or known routing of signals to the televi 
sion set at a given interface is provided. 
(0209 Finally, the television is directed 1708 to display the 
converted content on a predetermined channel. This predeter 
mined channel may, for example, be a tunable channel that is 
otherwise unused for other forms of content. To view video 
content in this fashion, the user merely uses a channel button 
or the like to navigate to the appropriate channel, and then the 
converted content is shown on the display screen of the tele 
vision. In the alternative where the set top box is used to 
provide the noted functionality, the tuning may be provided 
through a remote that controls the set top box. A given chan 
nel on the set top box may correspond to the content received 
in this fashion. The output of the set top box provides the 
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converted content through a conventional connection to the 
television such as an HDMI, component cable, S-Video or 
other connection. 
0210 Turning now to several other aspects of the present 
invention, FIGS. 18-20 illustrate examples wherein the MC 
System converts and routes content to particular devices. 
0211. According to a first aspect, the MC System is con 
figured to convert and route multimedia content to a variety of 
different (e.g., household) devices, which require addressing 
and may include not only different communications proto 
cols, but also different formats. FIG. 18 is a flow diagram 
illustrating a process 1800 of conversion and routing multi 
media content to different terminals. 
0212. The process 1800 initiates upon receipt 1802 of 
multimedia content from a source outside the home location, 
to be directed to a destination device within the home loca 
tion. The destination device may comprise different devices 
having different formats and receiving signals through differ 
ent communications protocols. 
0213. The MC System then determines 1804 the commu 
nications protocol, signal format and address for the destina 
tion device. This, for example, may be performed either by 
referring to the data package information, mapping table 
information, or a combination thereofas described above. 
0214. The inbound multimedia content is then converted 
1706 for reproduction by the destination device according to 
the determined signal format for that device. Finally, the 
converted multimedia content is routed 1708 to the destina 
tion device using the determined address and communica 
tions protocol corresponding to the destination device. 
0215. According to another aspect, the MC System offers 
bidirectional conversion, wherein content not only may be 
inbound to various different devices, but may also be com 
municated to various remote devices. This function may simi 
larly be carried out using the various connections available 
with the MC System as well as the corresponding information 
in the mapping table and data packages. 
0216 FIG. 19 is a flow diagram illustrating an example of 
bidirectional operation involving a first device transmitting 
inbound content to a second device within the home governed 
by the MC System, and a third device transmitting outbound 
content to a fourth device outside the home. 
0217. The process 1900 entails receiving 1902 a first mul 
timedia content item originated from a first device located 
outside the home location and destined for a second device 
within the home location. The first multimedia content item is 
then converted 1904 for reproduction and routed to the sec 
ond device. Similarly, the second multimedia content item is 
received 1906 from the third device located within the home 
location and destined for a fourth device located outside the 
home. The second multimedia content item is converted 1908 
for reproduction by the fourth device and the converted mul 
timedia content item is routed to the fourth device. 
0218. According to still another aspect of the present 
invention, the MC System allows a user to remotely make 
orders for content using a cellular phone, wherein the content 
may come from a variety of different sources. FIG. 20 illus 
trates a process 2000 for receiving and accommodating 
completion of multimedia content requests corresponding to 
different sources. 
0219. The process 2000 initiates by receiving 2002 from 
the cellular phone user requests access to first and second 
multimedia content items. Examples of requests may include 
individual content purchases, selection of content previously 
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purchases, selection of content that does not need to be pur 
chased, and others. For example, the cellular phone may be 
used to directly contact the MC System. Another way this 
may be done is by using a cellular phone to communicate with 
the MC System with intervening communication occurring 
with the cellular base station. That is, with reference to FIG. 
16, the cellular phone may be used to communicate with the 
cellular base station, and the cellular base station may then 
communicate with the MC System using the various commu 
nication channel options as shown. The first and second mul 
timedia content items may of course be ordered on separate 
occasions and may correspond to content available from com 
pletely different sources. 
0220. The MC System identifies 2004 a first source corre 
sponding to a first multimedia contentitem as well as a second 
Source corresponding to a second multimedia content item. 
These sources may use any number of different communica 
tions protocols to carry out the delivery of content to the 
home. 

0221) The MC System then separately initiates 2006 com 
munications with the first and second sources using the dif 
ferent communications protocols to fulfill the requests to 
order access to the first and second multimedia content items. 
The first and second multimedia content items are then 
received 2008 by the MC System and converted for reproduc 
tion by the destination device and routed accordingly (2010). 
0222 Various devices and various content sources may be 
applicable according to this embodiment. For example, an 
initial step may involve the user communicating with the 
MC/CHS using his cellular phone (e.g., directly, or through 
an intervening cellular base station). The user may then make 
various types of requests to the MC/CHS. For example, the 
MC/CHS may be instructed to make a call to another user's 
cellular phone. Alternatively, the user may instruct the 
MC/CHS to obtain information corresponding to a request, 
Such as current news stories based upon a previously or cur 
rently Submitted keyword (e.g., news regarding Presidents 
veto of a law). Corresponding format and addressing infor 
mation is then provided to the MC/CHS. For example, the 
MC/CHS may be instructed that the IP address of the user's 
PC is the destination address for the requested cellular phone 
call, and the cable port address of the user's television may be 
the destination address for the requested news. Finally, the 
MC/CHS engages in appropriate conversion and routing to 
deliver the requested content accordingly. For example, the 
MC may communicate with the cellular network to find the 
other user to whom the cellular phone call is desired, and 
convert the received data package defined as the cellular 
network to a TCP package, providing the user's PCIP address 
as the destination address. Network protocols may then be 
used to transmit the converted data to the user's PC (e.g., over 
the Internet (TCP/IP) or through a direct network connec 
tion). With regard to the provision of the news corresponding 
to the search query, the MC/CHS may use the MC content 
layer structure to find the best source and route for the 
requested content. For example, it may seek the news at a 
local Internet content server (which may be the MC System 
itself, as the MC System is configured to store content that 
may be variously served as described herein). The MC Sys 
tem converts the corresponding content to a television format 
and transmits it to the television Such as through a direct wired 
connection or a wireless connection (e.g., via UWB between 
the TV and CHS). 
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0223) According to still another aspect of the present 
invention, a method for optimizing the delivery of content that 
is commonly requested by a plurality of users in a particular 
location is provided. This entails monitoring network content 
requested by users corresponding to the particular location, 
receiving a request for a particular content item from a given 
user in the particular location, wherein the particular content 
item is ordinarily served from a location outside the particular 
location, determining that the particular content item is also 
requested by other users in the particular location, and con 
currently serving the particular content item to the given user 
and the other users using a server that is logically proximate 
to users in the particular location, in lieu of separately serving 
the particular content item to the given user and the other 
users from locations outside the particular location. In one 
embodiment, the layered approach previously described is 
used to make determinations as to whether content is locally 
applicable. At that location, requested content may be moni 
tored and determinations as to whether the content is com 
monly requested within the particular locality may be made. 
0224 FIG. 21 illustrates an example of a system architec 
ture in accordance with the present invention. The system 
includes Center Control Server 21200, which is connected to 
a wireless HUB 21320, Authentication Server 21330, Loca 
tion server 21340. Account Management Server 21250, and 
user terminal(s) 21460 through a network 21100, such as the 
Internet. The wireless HUB 21320, along with Authentication 
Server 21330, authenticates user's identification through a 
short range Electromagnetic (EM) radiation and provides the 
user with access to secure data communication with a wire 
less terminal such as a cellular phone or a PDA. The Center 
Control Server 21200, through various functional modules, 
manages the data flow and coordinates the functions of the 
servers and user terminals. User location information is sent 
from the Location Server 21340 and processed to initiate, 
accelerate, and optimize the flow of information and corre 
sponding processes. 
0225. Various aspects described herein may be embodied 
as systems, methods or computer programs. Computer pro 
gram embodiments may be stored on a computer readable 
medium Such as a magnetic disk, optical disk, non-volatile 
memory, or other tangible computer readable media. Such 
computer programs variously include program instructions 
that are executable by a processor to perform operations 
comprising those described in detail herein. 
0226 One aspect of the invention implements a cellular 
network, a wireless personal area network (WPAN) and wire 
less identification technology. Various technologies are appli 
cable to this aspect of the invention, including but not limited 
to 3G technology for the cellular network; Zigbee, Bluetooth, 
or UWB technologies for the WPAN; and RFID (e.g., NFC) 
for the wireless identification technology. 
0227. The present invention facilitates secure data trans 
mission through the wireless HUB 21320. The wireless HUB 
21320 first receives and recognizes a unique identifier corre 
sponding to a mobile terminal through a wireless connection. 
Once this authentication is processed, the wireless HUB 
21320 establishes a communication channel with the user 
terminal for secure data transmission. The data is routed via 
the secure communication channel to the Center Control 
Server 21200 and processed by the function modules. 
0228 FIG. 3 illustrates and provides a system process in 
accordance with this aspect of the invention. In FIG. 3, the 
secure communication channel is separate from the short 
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range wireless connection used to receive the unique identi 
fier in order to achieve a greater bandwidth. Alternatively, the 
authentication and data transmission upon the completion of 
the authentication can share a wireless communication chan 
nel. 

0229. The wireless HUB (WHUB) 21320 is located in a 
public or private location. For a public location, the WHUB 
21320 is preferably housed in a kiosk. The kiosk may be 
located on a street, or in an airport, shopping mall, or any 
location that is perceived as convenient and likely to include 
user traffic. For private locations, the WHUB 21320 is pref 
erably configured for usage in locations like homes or hotel 
rooms. In these environments, the WHUB 21320 may be 
provided in a smaller device such as part of a Set Top Box 
(STB). 
0230. The handset 21310 is equipped with a tag that pro 
vides a unique identifier that can be wirelessly communicated 
to the WHUB 21320. A preferred tag is a Near Field Com 
munication (NFC) tag 21312. NFC provides short-range 
wireless connectivity via EM radiation that uses magnetic 
field induction to enable communication between the devices. 
It has a short range of a few centimeters, which is believed to 
provide security advantages for applications of this aspect of 
the present invention. Although NFC is preferred, RFID or 
other substitutes can also be provided. The handset 21310 
also includes a WPAN transceiver 21314, which allows an 
additional communication channel between the handset and 
the WHUB. 
0231. The wireless WHUB 21320 is similarly equipped 
with an NFC reader 21322, a WPAN transceiver 21324 and a 
network adaptor 21326. The NFC technology accommodates 
secure and automatic authentication and data exchange 
between the NFC tag and NFC reader. 
0232. The process of authentication may be based upon a 
Tag ID and password 21002. The Tag ID and password 21006 
are sent to the authentication server, which then returns a 
notification 21012 confirming authentication. Preferably, this 
authentication indicates whether the individual is who he or 
she claims to be, but does not address the access rights of the 
individual. The authentication server may reside within or 
outside the WHUB 21320. The authentication processes are 
further illustrated in FIGS. 24A-B. 
0233. The communication through the separate secure 
communication channel (e.g., WPAN) is then established 
upon the completion of authentication. The WPAN function 
ality is used to communicate between the handset and the 
WHUB, so that content related to a requested action may be 
securely exchanged. In this example, the requested action is a 
purchase request 21004. 
0234. According to one aspect of the present invention, the 
NFC is uniquely associated with other information that 
allows an appropriate action (payment, alert, etc.) to take 
place. For example, when the system is being used to accom 
modate mobile payment, the RFID tag can be associated with 
the user's bank account. Further, both the WHUB 21320 and 
wireless handset/terminal 21310 are authorized by the 
Authentication Server 21330. Once the devices are authenti 
cated (i.e., the WHUB is a genuine WHUB), a second secure 
communication channel with more capabilities is established 
between the handset 21310 and WHUB 21320. This allows 
the action request and transaction information to be reliably 
transmitted between the two devices. Once the user's termi 
nal 21310 is associated with the user's bank account, the 
WHUB 21320 can perform the functions of an ATM for the 
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user to manage his bank account (e.g., depositing or with 
drawing money from the user's bank account). 
0235 A communication of the second secure wireless 
connection or both wireless connections can implement a 
WPAN transceiver, which has a higher data rate and longer 
operational range compared to NFC. The secure communi 
cation can be implemented by hardware (e.g., a dedicated 
hardware chipset) and Software (e.g., data encryption algo 
rithm). The secure communication allows the exchange of 
transaction process information Such as price and credit card 
information for a purchase request and bidding proposals 
among transaction parties. It is also noted that the WHUB 
21320 is optionally configured with a wireless communica 
tion capability Such as cellular network communication. The 
WHUB 21320 is also preferably configured to operate with a 
system that delivers Internet content. 
0236. The WHUB 21320 can also exchange data with 
other WPAN devices 21350, and the WPAN can include NFC 
functions for authentication purposes. 
0237. The NFC communication system used in this inven 
tion is an inductively coupled RFID system. Its working 
frequency is designed to utilize either low frequency (LF) 125 
kHz or high frequency (HF) 13.56MHz, due to the fact that 
higher usable field strengths can be achieved in the operating 
range of the reader (e.g., 0-10 cm) in a lower frequency band 
than would be the case in a higher frequency band. 
0238. Due to the short distance between the reader and 
NFC tag, this NFC system employs inductive coupling for 
data transmission. Energy needed for the operation of the 
NFC tag 21322 can be provided by the NFC reader 21322 
(FIG.24C). For this purpose, the readers antenna coil 21805 
generates a strong, high frequency electromagnetic field, 
which penetrates the cross-section of the coil area and the area 
around the coil. Because the wavelength of the frequency 
range used (125 kHz: 2400 m, 13.56 MHz: 22.1 m) is several 
times greater than the distance between the NFC readers 
antenna and the NFC tag, the electromagnetic field may be 
treated as a simple magnetic alternating field with regard to 
the distance between NFC tag and antenna. 
0239 NFC uses magnetic field induction to enable com 
munication between devices when they’re touched together, 
or brought within a few centimeters of each other. The energy 
and wave transmission are based on Maxwell's equation 

v xB a D (1) 
= 1 + at 

B 
vX E=- 
W XE = 0 

where B is the magnetic induction, E is the electric field, Dis 
the electric displacement, and H is the magnetic field. The 
definition for curWXA 

is yx A=(22-2A.); (2A-2A.) (2A-2A.): (2) S W X =( - ) + ( - ) + ( - ): 

0240 A plane electric wave travel in the horizontal (“x') 
direction space is represented as 
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2E 1 E 

where c is the speed of light. The same form can be applied to 
magnetic field wave in a place perpendicular the electrical 
field. Both E&B field are perpendicular to the travel direction 
X 

E=E. sin(kx-coi) 

B-B sin(kx-coi) (3) 

0241. The WHUB 21320 communicates with Location 
Server 21340 for the mobile terminal 21310 location. The 
Location Server 21340 may detect the mobile terminal 21310 
location using various techniques such as Time Difference of 
Arrival (TDOA), Received Signal Strength Indication 
(RSSI), GPS/AGPS, and cellular tower. The location infor 
mation is used to promote merchandise trading and accelerate 
and optimize the transaction process. The user location infor 
mation can be further used for security purposes. For 
example, a user detected at location A may be declined to a 
request for a cash advance or withdrawal that is made from a 
WHUB 21320 that is actually at a different location B. 
0242 Received signal strength indication (RSSI) based 
location mechanism is typically used in the environment 
where the density of fixed reference signal sources (such as 
cell tower, access points) is high. The transmitting power of a 
reference signal source is denoted as P. and the distance 
between the reference signal source and the mobile device is 
d. The RSSI can be calculated as follows: 

PP-20 logo.(47f7c)-20 logod (4) 

where f is the RF frequency. 
0243 The RSSI based location mechanism constitutes 
two steps: 1) site Survey to generate radio map and 2) table 
looking based location estimation. In step 1, a radio map is 
generated via either manual site Survey or some automotive 
software algorithm. The radio contains list of positions with 
correlated RSSI values. After a radio map is generated, the 
location of a mobile device is estimated by comparing the 
instant RSSI from different reference signal sources with the 
radio map. The location in the radio map with the RSSI data 
that match the current RSSI data will be considered as the 
mobile terminal's location. 

0244 Another position tracking method that may be used 
to provide the location information to the Location Server 
21340 would typically involve a mobile user who is operating 
on an OFDM wireless communication system. The OFDM 
system is one of the modulation Schemes for next generation 
wireless communication systems. An OFDM system with N 
Sub-carriers employs M-ary digital modulation, a block of 
log, Minput bits is mapped into a symbol constellation point 
d by a data encoder, and then N symbols are transferred by 
the serial-to-parallel converter (S/P). If T denotes the symbol 
interval, the symbol interval in the OFDM system is increased 
to NT, which makes the system more robust against the chan 
nel delay spread. Each Sub-channel, however, transmits at a 
much lower bit rate of log m/NT bits/s. The parallel symbols 
(dod. . . . d. . . . dy) modulate a group of orthogonal Sub 
carriers, which satisfy 



US 2014/007 1818 A1 

NT ;2 2 find – ' ' ' (5) exp(i,2itfit) exp(i,2it fit) t={ i + j 

where f = W (i = 0, 1 ... , N - 1) 

0245 
aS 

The baseband transmitted signal can be represented 

-l k (6) 
se'k' (0s t < NT) f = S(t) = NT 

1 

VNT ; O 

0246 The average energy for the complex baseband sym 
bols is denoted by 2E. Then S is given by: 

st-V2Ed. (7) 

where d de-id, is the signal constellation point (e.g. 
BPSK, QPSK, QAM, etc.) with normalized variance Eld 
=1. The real and imaginary parts d and d are statistically 
independent, identically distributed and Ed...]-E[d]-0. 
0247 A command frequency selective randomly varying 
channel with impulse response h(t, t) is considered. Within 
the narrower bandwidth of each sub-carrier, compared with 
the coherence bandwidth of the channel, the sub-channel is 
modeled as a frequency nonselective Rayleigh fading chan 
nel. Hence, the channel impulse response h(t, t) for the k" 
Subchannel is denoted as 

where B(t) is a stationary, Zero mean complex-valued pro 
cess described as follows. It is assumed that the processes 
B(t), k = 1,..., N, are complex-valued jointly stationary and 
jointly Gaussian with Zero mean and covariance function 

0248 For each fixed k, the real and imaginary parts of the 
process B(t) are assumed independent with identical covari 
ance function. Further assumed is the factorable form 

with R(t) and R(k-1) specified below. R(t) gives the tem 
poral correlation for the process B(t) which is seen to be 
identical for all k=0,...,N-1. R(k-1) represents the corre 
lation in frequency across Subcarriers. In this circumstance it 
is assumed that the corresponding spectral density (f) to 
R(t) is given by the Doppler power spectrum, modeled as 
Jakes model, i.e., 

(10) 

11 |fs F. (11) 

O otherwise 

where F is the (maximum) Doppler bandwidth. Note that 
R(t) Jo (2JIFT) (12) 

where Jo(t) is the Zero-order Bessel function of the first kind. 
In order to specify the correlation in frequency across Subcar 
riers, an exponential multipath power intensity of the form 
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is adopted, where C. is a parameter that controls the coherence 
bandwidth of the channel. The Fourier transform of S(t) 
yields 

(14) V2(f) = 1 of 

which provides a measure of the correlation of the fading 
across the subcarriers. Then 

where Af-1/NT is the frequency separation between two 
adjacent subcarriers. The 3 dB bandwidth of (f) is defined 
as the coherence bandwidth of the channel and easily shown 
to be f V3C/2t. This model is applicable to many 
practical wireless OFDM systems and physical channel sce 
nario. 
0249. The given value of the first arrived path to and noise 
vector n are both zero mean random variable with probability 
density function represent as 

(16) 
Det(Z).It 

0250. The value to is obtained by applying ML when equa 
tion (16) is maximized Therefore, the location of the mobile 
user is estimated based upon the value of to 
0251 According to one aspect of the invention, the finan 
cial transaction may or may not immediately follow authen 
tication. The cellular phone may be configured to include 
browsing capability, which allows the cellular phone to be 
used to communicate with merchants prior to making a pur 
chase request. Internet content can also be accessed by the 
cellular phone in association with a transaction request. 
0252 Also, the cellular phone may access Internet content 
through methods other than through the WHUB. 
0253 Various purchase types may be made with the pur 
chase request. Examples may include a physical item that is 
separately shipped to an address, a download that is made 
available immediately, possibly to the cellular phone, a ser 
vice, etc. 
0254. It is also noted that a purchase request is just one 
form of an action that may be carried out. Other business or 
financial transaction information processed by the system 
include but are not limited to bill payment, populating an 
account with funds, online shopping transactions, dynamic 
and reverse bidding, and others. 
0255 As necessary, additional information may also be 
required in association with a requested action. For example, 
account identification information or passwords to access an 
account for the transaction parties hosted by the system oran 
external server may be required. In these circumstances, the 
Account Management Server 21250 sends a request to the 
WHUB for the information. The WHUB may store such 
information and respond to Such a request. Alternatively, the 
WHUB may further exchange information with the user 
(through the handset), in order to obtain the additional infor 
mation requested. 
0256 In connection with the purchase request 21004, a 
payment request 21014 is made between the WHUB 21320 
and Account Management Server 21250 through the network 
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connection. The payment request 21014 allows the user to 
complete the transaction related to the purchase request 
21004. To accommodate a satisfactory completion of the 
payment request, the Account Management Server 21250 
corresponds with a payment gateway, and sends a solution 
018 indicating the Success or failure of the payment request. 
0257. Upon an indication of a successful payment request, 
the WHUB 21320 receives a receipt 21022 or confirmation 
number from the Account Management Server relating to the 
requested action, and passes 21024 that and related informa 
tion to the handset confirming completion of the action. This 
may be a receipt, confirmation numbers, coupon codes, or the 
like. 

0258 According to another aspect of the invention, 
Account Management Server (AMS) 21250 opens and man 
ages accounts for users. The system users are categorized into 
two transaction parties: the Item Request Party (IRP) and 
Item Supply Party (ISP). The ISPs income is remitted 
instantly or periodically to the ISP's bank account from ISPs 
account with Account Management Server 21250. This solu 
tion has unique advantage for cross-border financial transac 
tions, particularly, for those countries that don’t have com 
patible credit card payment infrastructure across borders. 
0259 FIG. 25 illustrates certain functionality of the 
Account Management Server corresponding to an example of 
a payment solution for a transaction processed according to 
one aspect of the present invention. In this example, the IRP 
21410 is a US tourist who has purchased tourism service 
package in China from a Chinese travel agency (the ISP 
21450). The credit payment of the IRP 21410 is transmitted 
21413 to the system provider's bank account in the US 21253. 
The Account Management Server 21250 adds the credit to the 
ISPs account with Account Management Server. The pay 
ment to the ISP's bank account in China is transmitted from 
the system provider's bank account in China 21257, e.g. with 
the Bank of China, as soon as the IRP in the US confirms the 
purchase. Hence, the charge related to cross border money 
transmission is avoided for every single international trade 
and business processed by the system. The accumulated pay 
ment in the system provider's bank account at one country 
can be transmitted to the account at another country periodi 
cally. Or the payment from IRPs at country A to ISPs at 
country B cancels out the payment from IRPs at country B to 
ISPs at country Aso cross country money transmission can be 
avoided. Further, the system provider may choose the same 
international bank for its accounts at different countries to 
reduce the cross border financial transmission fee. This aspect 
of the present invention not only allows sellers of interna 
tional business to receive payments promptly, it also benefits 
the online buyers and sellers with lower transmission fee for 
international trade and business. In addition, it provides an 
improved payment solution to the countries without Sound 
credit card operations. 
0260 FIG. 22 is a block diagram illustrating the Center 
control Server 21200 configured to provide an information 
platform for the information process. In this embodiment, the 
system provides registered users with user terminals 21460, 
21310 and 21420. IRP request information is from Center 
Control Server to ISPs terminals according to ISPs particu 
lar needs. Users can access their terminals from a server, a 
wireless terminal, and the like. Account Management Server 
21250 manages the payment of the transaction based on the 
mechanism described in FIG. 25. Intelligent Recommenda 
tion Module 21230 provides the users with information 
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related to the transaction such as market competition infor 
mation and transaction parties credit and location informa 
tion. Dynamic Reverse Auction Module 21210 and Dynamic 
Group Transaction Module 21220 manage the transaction 
information process. 
0261 FIGS. 26 and 27 illustrate an example of informa 
tion flow among the Item Request Party (IRP) 21410, center 
control server (CCS) 21200, Location Server (21340), and 
Item Supply Party (ISP) 21450. In the invented system, ISPs 
bid instead of IRPs. In addition, the IRP leads the bidding 
process by Submitting (step 21426) and modifying (step 
21436) requests and requirements of items or services. The 
ISPs, at their customized terminals, access IRP's requests 
(step 21428), submit transaction proposal/offers (step 
21432), and monitor the competitors’ proposals and modifi 
cation of requests in real time (step 21438). The requests and 
requirements may alter during the process according to the 
real-time competition information (step 21436). During the 
real time progress of the nformation process, the Center Con 
trol Server (CCS), via Intelligent Recommendation Module 
(IRM) 21230, provides IRPs and ISPs with market competi 
tion information pertaining to IRP's requests and ISPs pro 
posals including but not limited to prices from market com 
petitors, quality, accessories of the requested items or 
services, credit rating and locations of transaction parties, 
analysis and recommendations, and ongoing bidding activi 
ties and group buy/sale negations related with the requests 
and proposals. 
0262 FIG. 29 illustrates an example of a system 2900 that 
facilitates efficient communication access by a mobile termi 
nal (e.g., mobile phone A). This may be useful where the user 
of the mobile terminal A cannot adequately access their 
assigned cellular network, but where they still want to make 
or receive a call or data exchange using the cellular network. 
It may also be useful where the user can adequately access the 
cellular network, but does not wish to apply direct cellular 
network access because of the availability of an easier-to 
access local access point and corresponding resources. 
0263. There are a variety of reasons why a mobile terminal 
might not be able to adequately access the cellular network 
directly. For example, the mobile terminal may be unable to 
communicate with a cellular network base station because of 
a bad communication situation Such as a deep fade due to 
multipath, shadowing, and/or the Doppler effect. Many users 
are familiar with situations where their mobile has no signal 
coverage from any cellular base station. Also, the capacity of 
a cell may be full. Other situations may also be present, such 
as battle field conditions, power outages or emergencies 
where an unusual number of people attempt to access the 
network, etc. 
0264. According to one example, in this system 2900 
another mobile terminal B may be in a good communication 
situation with respect to its cellular network. Additionally, 
this mobile terminal B is preferably within a short range 
communication distance with the mobile terminal A. In this 
fashion, the first mobile terminal A uses the second mobile 
terminal B as a relay point to reach a cellular network base 
station. 
0265 A variety of communication techniques may be 
used for the communication between mobile terminal A and 
mobile terminal B, including but not limited to WiFi, Blue 
tooth, UWB, RFID, Infrared communication, etc. 
0266 Preferably, although the mobile terminal A uses 
mobile terminal B as a relay to the cellular network, the relay 
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is transparent, so that the user of mobile terminal A uses the 
mobile terminal in the same fashion that they would during 
ordinary direct communications that go over the cellular net 
work. Thus, for example, the user of terminal A simply dials 
a telephone number corresponding to a remote terminal 
device user (regular phone, cellular phone, etc.) and the callis 
completed, without requiring the user to engage in additional 
communications or with additional interfaces in order to 
carry out the communication process. Terminal A will typi 
cally pair with Terminal B before the communication process 
using a communication Such as a point-to-point Bluetooth 
communication. Once they are paired, one of the terminals 
(e.g., B) may operate as a wireless access point for the other 
terminal (e.g., A). Thus, from the perspective of the user of 
mobile terminal A, the usage and communication functional 
ity would still appear to be that of normal usage involving the 
cellular network. In the example of a telephone call, this 
would involve the user observing and interacting with, for 
example, a touch screen depiction of the phone keypadjust as 
they would during normal usage. 
0267 Similarly, incoming calls would be routed to and 
received by the mobile terminal A as though the normal 
communication using the cellular network were being imple 
mented. Thus, a remote user of another mobile device (phone, 
cell phone, etc.) would dial the regular number assigned to 
mobile terminal A, and the call would be received at mobile 
terminal A accordingly. 
0268 From the perspective of the cellular network, the 
communications preferably appear to be coming from the 
mobile terminal A as though they were coming directly from 
the mobile terminal Aina regular cellular communication. In 
order to carry this out, mapping and routing are implemented 
so that the communications are directed between the mobile 
terminal A through the relay involving the mobile terminal B 
and ultimately through to the cellular network. 
0269 Mapping and routing are variously described 
herein, including but not limited to FIG. 16 as described 
above. It should be noted that the mapping and routing func 
tions may reside at various locations, including within mobile 
terminal A, within mobile terminal Band/or within an inter 
mediate system such as the MC system as described herein. 
0270. In one example, the mapping table inside the MC 
system accommodates cross-matching of the phone number 
and SIM card between mobile terminal A and mobile terminal 
B. Authentication of the SIM card and corresponding com 
munications of any necessary key information may be made 
between the cellular network and the mobile terminal Ausing 
the relay communication. If desired, a secondary encryption 
may be used for the communications between mobile termi 
nal A and mobile terminal B, if such an authentication is 
desired by the cellular network service provider. Whether this 
is required or not, the necessary communications to authen 
ticate user access are provided through the relay communi 
cation and according to the mapping tables. 
0271. It should be noted that due to current pragmatic 
considerations, it is preferable that mobile terminal A and 
mobile terminal B have the same cellular service provider. 
This preference, however, is dependent up logistics and con 
straints among the users and their cellular service providers. 
With system access constraints removed, an alternative envi 
ronment involves the mobile terminal A and mobile terminal 
B having different service providers. 
0272 According to this alternative, provided that both 
users have cooperating service providers, mobile terminal A 
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may use mobile terminal B despite the two users having 
different cellular service providers. To carry out this alterna 
tive, the cellular base station may be equipped to deal with 
relayed communications, or the mapping may include fields 
corresponding to the first and second mobile terminals 
involved in the relayed communication, so that the commu 
nications may be directed accordingly. 
0273 FIG. 30 illustrates another example of a system 
3000, wherein a modified WIFI access point provides a relay 
point for mobile terminal A. 
0274. This system 3000 may be useful under the same 
potential situations with regard to direct cellular network 
access by mobile terminal Aas described above. For example, 
the reception may be very poor, etc. 
(0275. Here, a WIFI access point is available for mobile 
terminal A. Mobile terminal A uses the WIFI access point as 
a relay point to reach a base station, or to be connected with a 
PSTN network, or to be connected with high speed internet. 
0276. As described regarding FIG. 29, mapping and rout 
ing are provided to carry out the relayed communication, and 
the mapping may again be provided by the MC system. In one 
example, the mapping table inside the MC system cross 
matches the MAC address and the unique physical address 
(e.g., SIM card) between the modified WIFI access point and 
the mobile terminal A. Also, the MC system is configured to 
accommodate whatever SIM card related authentication of 
mobile terminal A is required by the cellular network. 
0277. At some point in the relayed communication, a com 
munication with the cellular network is made. To do this, the 
WIFI access point may be equipped with cellular network 
communication capability as illustrated in the figure. It 
should be understood, however, that the communication may 
be transmitted away from the WIFI access point to another 
location that is more convenient or suitable for cellular net 
work access. All of the same principles of relaying, mapping 
and corresponding communications described herein still 
may apply to Such an alternative. 
0278. The intention of the MC system and corresponding 
relayed communications is not to merely provide VOIP to the 
mobile terminal A. Instead, with the relayed communication 
and corresponding techniques as described herein, the mobile 
terminal A can receive phone calls from anywhere and can 
also call any one without requiring the user to engage in 
advance administrative procedures Such as logging into a 
system, etc. 
0279. It should also be appreciated that mobile terminal A 
can seamlessly roam from the cellular network to the WIFI 
access point. Thus, the user of mobile terminal A may use the 
mobile terminal A normally while outside the WIFI access 
point location (home, or office, or whatever location the WIFI 
access point is servicing). However, once the mobile terminal 
A enters the range of the WIFI access point, the mobile 
terminal A may be switched to accessing the WIFI access 
point. This technique may be used to enhance the data receiv 
ing capabilities of the mobile terminal A, and to allow a 
reduction of the number of terminals directly accessing the 
cellular network base station for calls or other cellular net 
work demands, when it is not necessary to do so. Signifi 
cantly, this allows the cellular network provider to potentially 
re-direct the relay communication to accommodate base sta 
tion demand management. That is, Supposing that a lot of 
callers are using cellular network base station X, and that a 
user of mobile terminal A is within WIFI access point range. 
Base station X is also the closest cellular network base sta 
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tion, and would normally be the base station through which 
mobile terminal A would gain access to the cellular network 
for calls, etc. According to this aspect of the invention, with 
the mobile terminal A accessing the network through the 
relayed communication involving the WIFI access point, and 
the mapping information provided by the MC system, the 
communications to and from mobile terminal A may be 
directed to another base station, without ever having to bur 
den base station X (even for any initial portion of the com 
munication whatsoever). 
0280. Other than being equipped in order to carry out 
communications with the cellular base station as described 
above, and to include the MC system functionality as 
described herein, a WIFI access point that is equipped as the 
relay point may be as is otherwise provided. For example, the 
WIFI access point may be a multipurpose device as provided 
by a cable internet service provider, with the additional func 
tionality of cellular communication capability and corre 
sponding MC System functionality. 
0281. As illustrated in FIG. 30, the communication 
between mobile terminal A, mobile terminal Band/or sensors 
in the location serviced by the wireless access point may be 
WLAN, Bluetooth, UWB, NFC, etc., or any combination 
thereof. 

0282. The MC System and CHS of FIG. 30, or the MC 
System as described in connection with FIG. 29, may be 
provided as an apparatus that comprises a processor and 
memory. The memory includes program code executable by 
the processor to perform the operations for directing a relayed 
communication to the cellular network as described herein. 
The program code may also be stored on the memory, or any 
non-transitory computer readable medium (e.g., RAM, CD 
ROM, magnetic disk, etc.). 
0283 FIG.31 is a schematic diagram illustrating a mobile 
terminal Such as a cellular phone that is equipped to interface 
with a wind-powered alternative energy generation device. 
The wind-powered alternative energy generation device 
includes an external rotational element that is configured to 
rotate when exposed to moving air. As evident from the figure, 
the rotational element may preferably be such that it is not 
directionally dependent. In other words, the device does not 
need to be pointed in a particular direction corresponding to 
the incoming wind. The wind-powered alternative energy 
device also includes an interface that preferably interfaces 
with a conventional input (port') through which the mobile 
terminal device ordinarily may receive power through con 
ventional alternative devices such as USB power cords. The 
wind-power alternative energy device includes the rotational 
component that rotates to drive a power generator within a 
power generation portion, which in turn delivers power to the 
mobile terminal device through the port. 
0284. The power generated by the wind-powered alterna 

tive energy device is dependent upon the rotational rate deliv 
ered to the power generation portion as well as the dimensions 
(radius, length) of the power generating components within 
the power generation portion. 
0285 When the mobile terminal is very low on power, the 
wind-powered alternative energy generation device may be 
used as an alternative source of power so that the user may 
make or receive an emergency call. 
0286 Although illustrated in connection with a mobile 
terminal device, the wind-power alternative energy device is 
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also useful for providing power to residential or commercial 
properties located in isolated areas and/or where wind is 
normally available. 
0287. According to another aspect, this present invention 
facilitates negotiation and competition among transaction 
parties using user's location information. Center Control 
Server obtains the location information from Location Server. 
With the location information of IRP. certain request and 
requirement are sent only to ISP close to the IRP. Further, the 
location information of IRP is used to initiate “group buy” 
request (step 21462 in FIG. 27) by IRP within a same geo 
graphical location. According to this embodiment, individual 
IRP with similar demand may organize into groups and nego 
tiate with ISPs collectively. Further, ISP can use the IRP’s 
location information to organize 'group sale” by outputting 
discount group sale information only to the IRP located in a 
same geographical area via Center Control Server. One appli 
cation of this invention is in retail industry: retail buyers pay 
discount price available only for bulk purchase and manufac 
turers benefit from increased sale, reduced cost and improved 
operation efficiency. 
0288. In the process of transaction information, the forma 
tion of group is integrated into the process of ISPs bidding 
and IRP's request modification. In step 21472 in FIG. 27, the 
variables of group purchase request modified include group 
formation requirement and information Such as the time left 
before the deal is closed, size of the group, price, quantity, 
quality, services, and accessories of the item requested, etc. 
These variables alter simultaneously and continuously and 
affect the change of each other. The related market competi 
tion information and recommendations are sent to the IRPs 
and ISPs from Center control Server. And the two transaction 
parties monitor the status of information variables of the 
competition real time. 
0289. This embodiment of the invention significantly 
improves the static reverse bidding process in applications. 
The dynamic feature of the negotiation process enables ISPs 
and IRPs to locate each other most efficiently and effectively 
eliminating traditional distribution channels and layers of 
middlemen and bypassing obstacles presented by time and 
Space. 
0290. A good application of this aspect of invention is in 
E-commerce. With the invented process, the buyers buy the 
most optimum products with the best price based on real time 
competition among sellers in the global context. Since the 
buyers themselves define requests and product requirements, 
sellers are able to target the clientele effectively. In addition, 
the sellers benefits are beyond being informed of market 
demand real time—they are able to update the customers of 
the latest product information through their terminals. 
0291. The location information of the users provided by 
Location Server can be used to start a “group buy' bidding by 
IRPS in a same geographical area, e.g. skiers at a ski resort. 
Furthermore, an IRP can initiate a dynamic reverse auction 
among ISPs from a designated geographical area. In addition, 
ISP can select IRPs according to IRPs locations to promote 
'group sale' products or services. Critically, according to 
users location information, the location of the nearby wire 
less HUBS along with the information of ongoing bidding, 
negotiation, and group transaction promotion processed by 
the system are sent to user's terminals. Last but not least, the 
user's location information is used to authenticate a user 
and/or restrict his activities in a geographical area such as 
withdrawing money from some wireless HUBs. 
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0292 Besides location information, the request and trans 
action proposals can be sent to ISPs according to other crite 
ria. Exclusive ISP receives information that is blocked to his 
competitors. Further, ISPs can be categorized into classes for 
receiving market demand and competition information of 
varied level of quality and/or at different time interval. 
0293 Another embodiment of the invention provides 
transaction parties to trade by exchanging their products and 
services without monetary transactions. This embodiment of 
invention also provides credits or a system currency for cir 
culation among the users. 
0294. In another embodiment of the invention, a users 
participation of the transactions or programs processed at the 
system is motivated through system credit or other kind of 
reward. The system credit is used among system users for 
trading goods, services. The credit is calculated with a rate, 
which increases with acceleration based on the participation 
of the user or the credit accumulated through participation. 
The rate can also be determined together with other variables 
Such as user's participation of an ongoing promotion or the 
number of system users referred. 
0295 One embodiment of the invention is that an imme 
diate acceptance price for IRP's request is indicated and/or a 
corresponding deposit is made in an escrow account managed 
by the Account Management Server. As soon as an ISP pro 
poses a transaction that meets the immediate acceptance 
price, the transaction is confirmed and the deposit is trans 
ferred to an ISP's account. 
0296. The above applications of the disclosed method and 
system are merely example of the invention, provided for the 
sake of completeness and for the education of the reader by 
way of concrete examples. The invention can be embodied in 
various forms and applied in different industry sectors. Com 
binations and Sub-combinations of the various embodiments 
described above will occur to those familiar with this field, 
without departing from the Scope and spirit of the invention. 
Therefore, the following claims should not be limited to the 
description of the embodiments or otherwise constrained in 
any way to the details of implementation. 
0297 Thus embodiments of the present invention produce 
and provide multimedia communications between different 
terminals. Although the present invention has been described 
in considerable detail with reference to certain embodiments 
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thereof, the invention may be variously embodied without 
departing from the spirit or scope of the invention. Therefore, 
the following claims should not be limited to the description 
of the embodiments contained herein in any way. 

1. A method for directing a communication, the method 
comprising: 

receiving, from a mobile terminal, a communication 
directed to a cellular communication network, the com 
munication being received in an alternative channel that 
differs from a channel of the cellular communication 
network; and 

converting the communication for a relayed communica 
tion to the cellular communication network on behalf of 
the mobile terminal, the relayed communication being 
made through the cellular communication network. 

2. An apparatus for directing a communication, the appa 
ratus comprising: 

a processor; and 
a memory, the memory storing program code executable 
by the processor to perform operations comprising: 

receiving, from a mobile terminal, a communication 
directed to a cellular communication network, the com 
munication being received in an alternative channel that 
differs from a channel of the cellular communication 
network; and 

converting the communication for a relayed communica 
tion to the cellular communication network on behalf of 
the mobile terminal, the relayed communication being 
made through the cellular communication network. 

3. A router apparatus for receiving and directing a commu 
nication, the apparatus comprising: 

an interface for receiving, from a mobile terminal, a com 
munication directed to a cellular communication net 
work, the communication being received in an alterna 
tive channel that differs from a channel of the cellular 
communication network; and 

a conversion section, for converting the communication for 
a relayed communication to the cellular communication 
network on behalf of the mobile terminal, the relayed 
communication being made through the cellular com 
munication network. 
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