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APPARATUS, METHOD, AND SYSTEM FOR INTEGRATING MOBILE AND 

SATELLITE PHONE SERVICE 

Robert K. Buckle and Thomas Hafley 

FIELD OF THE INVENTION 

5 The present disclosure relates generally to mobile phones, and more particularly to 

an apparatus, method, and system for integrating mobile and satellite telephone service. 

BACKGROUND 

Various types of wireless communication systems are in global use, including a 

satellite phone network and a mobile or cellular phone network. Although satellite phones 

10 are well known, these types of devices possess a number of limitations regarding range of 

use, telephone number portability to non-satellite networks, extended development time, 

cost and the like. The range of use of existing satellite phones is likewise limited as these 

devices will not transmit or receive phone calls if the operator is located indoors. 

Accordingly, an operator of a satellite phone must be located outdoors in order to access the 

15 satellite and to utilize the device for its intended purpose. 

Existing satellite phones are further limited regarding telephone number portability 

to non-satellite networks. More specifically, telephone numbers assigned to a satellite 

handset device cannot be ported for use on non-satellite networks (e.g., public mobile 

networks). Conversely, mobile phones presently enjoy telephone number portability 

20 between different mobile networks. 

Similar to satellite phones, mobile devices likewise posses a number of limitations 

that constrict their usage. For example, the user must be in the vicinity of a cellular tower 

associated with the network in order to receive and place calls. Dropped phone calls may 

occur while switching between cellular towers. If the user is located in a remote location 

25 outside the range of a cellular tower, then the mobile device will not function as a 

communications device. 

A consumer in need of broad phone coverage would have to use both a cellular 

phone and a satellite phone, each having a separate phone number. Thus, there is a need in 

the art for a system to allow a mobile phone to emulate a satellite phone and in addition, to 

30 have an option to transfer an ongoing call from the satellite system to the mobile system 

(and back) without the user's intervention and without interrupting the ongoing call. 

SUMMARY OF THE DISCLOSURE 

A communications system provided herein which allows for the integration of 

mobile and satellite communication networks. The communication system device includes 

l 
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an interface device configured to bi-directionally communicate with a mobile device 
(preferably wirelessly), that includes a satellite antenna on the communications device and a 
voice/data modem configured to bi-directionally communicate with a satellite network via 
the antenna, The communications system may or may not also include a softswitch device 

5 that interfaces both satellite systems and accesses mobile networks via either the internet or 
via the mobile network. 
DESCRIPTION OF THE DRAWINGS 
Figure A depicts the system used to transfer calls between networks. 
Figure B shows the flow of an outbound call from a mobile device in one embodiment of the 

10 system. 
Figure C depicts the flow of an inbound call to the mobile device in one embodiment of the 
system. 
Figure D is a block diagram of depicting some of the components of one embodiment of a 
VHSG. 

15 Figure E is a block diagram depicting some of the components of one embodiment of a 
reinforcer. 
Figure F depicts the flow for an inbound call in an alternative embodiment. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

Traditional cellular or mobile networks include mobile devices (cell enabled 
20 devices) such as smart phones, that communicate wirelessly to cellular towers 20, which 

then route received calls to another communications device, such through a gateway to the 
public switched telephone network, or another mobile network. As used herein, a mobile 
communications network is a radio enabled cellular network where the mobile device 40 
directly communicates though a cell 20 which interfaces with the public switched telephone 

25 network, another cell network, or the internet). A satellite communications network 
includes satellite communications devices, such as a satellite phone, that communicates 
directly to a satellite 10, which then redirects the call to a satellite gateway 11 for routing the 
satellite call via the public switched telephone network to another communications device. A 
systems diagram of an integrated wireless phone communications network is illustrated in 

30 Figure A. The integrated wireless phone communications network bridges the gap between 

cellular phone coverage via a network of cellular towers and satellite phone coverage via a 
network of satellites. The communications network further includes a conventional satellite 
network (depicted by the satellite 10 and satellite gateway 11) which communicates through 
satellite gateways 11 to a core network (including packet data routing systems) which 
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ultimately transfers information to the Internet or a public switched telephone network (or 
PSTN). As background information, for both mobile and satellite communication devices, 
information is transmitted across the respective communications network digitally. In 
conventional satellite and mobile cell phones, the processor in the phone converts the analog 

5 voice signal for transmission to a digital outgoing signal, and vice versa for incoming 
digital voice data. 

The present system includes a softswitch 90 or vertical handover softswitch gateway 
(VHSG) (sometimes referred to as a switch device) that interfaces between a mobile 
network and a satellite network (and may access these networks though PSTN, a mobile 

10 network, the internet or intranet, or some other connection) as later described. The system 
includes the use of a mobile device, such as a mobile "smart" phone. Various examples of a 
smart phone include iPhone®, Blackberry®, Android® or the like. The mobile device may be 
a laptop, tablet or other device that can communicate wirelessly over a mobile network. 
Many of these devices, e.g., smart-phones, are capable of converting an analog voice signal 

15 into a VoIP data stream and sometimes will be referred to as "VoIP transmitting devices." 
In the description that follows, the mobile device is referenced as a mobile phone for 
convenience, but the invention is not so limited. The mobile phone is capable of wireless 
communications via a public mobile network. The public mobile network includes a 
plurality of cellular towers 20 geographically positioned in order to provide cellular phone 

20 coverage within range of the cellular tower. A mobile number is associated with the mobile 
phone for identification purposes, as is conventionally deployed in a Subscriber Identity 
Module (SIM) card (for GSM networks) or Re-Useable Identification Module (RUIM) cards 
(for CDMA networks) (both referred to herein as "SIM" cards) or some other type of SIM-
like device (all referred to herein as a "SIM card"). The system also uses an adapter 100 for 

25 each associated mobile device, also referred to as a signal reinforcer or reinforcer, in 
operative communications with the mobile phone (or other mobile device) in a manner to be 
later described. 

The communications system may include a softswitch 90 and related equipment that 
communicates with the public telephone switched network (PTSN) and mobile networks, 

30 and via either networks, to a satellite network. The softswitch 90 enables an ongoing "call" 
to or from a mobile device to be switched from the satellite network to mobile network (and 
vice versa) without "dropping" the call. Advantageously, the softswitch 90 can operate over 
any public communications network without special agreements or arrangements. As such, 
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the selection of which network operator to use to interconnect with for outbound calls is 
very flexible. 
Softswitch or Vertical Handover SoftSwitch Gateway (VHSG). 

The purpose of the VHSG or Softswitch 90 is to enable in-progress calls to be 
5 seamlessly transferred from one communications network to another without dropping the 

call. In telecommunication terms this process is known as soft "Hand-Over" or "Hand-Off." 
The handover pertinent to this invention is from a mobile network to a satellite network, or 
vice versa. The conventional way for Public Mobile Operators (PMO) to interconnect 
together is via an SS7 inter-MSC link, however this link protocol does not support handover 

10 of live calls from one network to another. Aspects of the Softswitch are shown in block 
diagram in Figure D. 

The ability of the Softswitch 90 to achieve handover lies in its ability to continually 
"anchor" or monitor all in-progress inbound and outbound calls to or from the mobile device 
through the Softswitch's processor or central controller. One of the benefits of the VHSG 

15 system is that while the subscriber is connected to the PMO's network, all calls are routed 
directly to the subscriber via the Softswitch 90 and not "tromboned" through a switch, that 
is, the call is multiplexed within the public mobile operator's network. This ensures the 
quality and latency of the call remains the same as normal. Note that the "anchoring" 
described is not the same as routing all calls through the Softswitch. 

20 Set Up. 
In order for the VHSG to control calls, a user or subscriber must first have a mobile 

device that is serviced by a PMO. Each subscriber is then able to register with the System 

that includes the VHSG. Once registered and set up, as described, calls to or from the 
mobile device will be directed (if the call is placed via the PMO network) or routed (if the 

25 call is placed via the satellite network) by the VHSG. To set up the subscriber with the 
VHSG, at least two SIM cards are used. One SIM card is located at the mobile device 40, 
another located at or in communication with the processor of the VHSG, 90 The subscriber 
user may have an additional optional identifier, used to enable the subscriber's mobile 
device to access the VHSG, preferably via a satellite network, and this is designated as their 

30 User Access Number (UAN), and can be, for instance, an IP address, a land phone number, 
or an third SIM card. The UAN appears to the PMO and PSTN as a valid destination or 
identifier for routing calls. 

The subscriber's mobile device 40 has a PMO associated with the device, and a 
subscriber identifier (such as a cell telephone number) associated with that device (stored 
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on a SIM card or other similar device). A second identifier (such as a second cellular phone 
number) will be associated with the subscriber, preferably associated with the subscriber's 
PMO (but not necessarily), and stored on a device such as a SIM card. The SIM card 
located on the mobile 40 device will be denoted the "secondary SIM," while the SIM card 

5 located or associated with the VHSG 90 will be denoted the "primary SIM " (generally, the 
primary SIM will be associated with the user's original mobile phone number). The primary 
SIM subscriber identifier (e.g. mobile phone number) is designated as their User Gateway 
Number (UGN), while the secondary SIM has a second subscriber identifier and is 
designated the User Mobile Number (UMN). The primary and secondary SIM identifiers 

10 can be from any PMO, and will be "paired" together or associated in the system (e.g. 
system database). In practice, it is preferred that (1) the two SIM cards are related to each 
other in a database for call management purposes and (2) they are paired via a friends and 
family type payment plan so that there is a cost effective plan to cover the fact that two SIM 
cards will be active on the PMOs network instead of one. 

15 In the discussion which follows, the secondary SIM will be located with the user's 
mobile phone 40, while the primary SIM will be stored and in communications with the 
Softswitch's 90 central processor. The primary SIMs of all subscribers to the service will be 
described as stored in a "SIM Bank," a facility that plugs each subscriber's primary SIM 
into a storage device that enables the banked SIM card to communicate with each 

20 subscriber's PMO (such as through a pico cell, a micro cell, femto cell, gnac or other such 
device, (e.g. the secondary SIM looks to the PMO as an "active mobile device" to which it 
can communicate via a cell tower)). The Softswitch central processor also is able to 

communicate with each SIM card, and the processor monitors communications and 
handshaking at and through the banked SIM cards. The SIM bank will generally be 

25 collocated with the softswitch, but this in not required. If UAN's are utilized, the VHSG can 
employ the UAN through an IP gateway (for IP addresses), or an exchange, such as a 
private branch exchange (PBX), for land line numbers. 

Another additional identifier is also allocated or associated to the subscriber, the 
satellite identifier (e.g. a satellite phone number) and is designated as their User Satellite 

30 Number (USN). 

Operation. 
Once the subscriber is set up and registered with the communications system, the 

database associated with the Softswitch's processor will cross reference or associate all of a 
subscribers identifiers (primary and secondary SIM, satellite, USN and if applicable, UAN). 

5 
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Additionally, the VHSG may have modems or other hardware/software to assist in proper 
communications to the PSTN, the mobile network or the internet, as needed, such as A/D 
converters, modems, codecs, reformatting algorithms, session initiation protocol servers 
(SIP) for Voiceover IP (VoIP) communications, etc. This communications equipment is 

5 generally referred to as a "Media Changer." In the discussion that follows, several different 
numbers and SIM cards are being used within the system, but these are completely 
transparent to the subscriber and a party calling that subscriber. The subscriber continues to 
make and receive calls using the subscriber identifier (the identifier associated with the 
primary SIM), as next described. 

10 Inbound Calls (Figure A and Figure C). 
In Figures B and C, a reference to a number in parenthesis, (such as (1), (3), (5)), 

reference a communications path shown in Figure A. For instance (2) is a communications 
path between the mobile device 40 and the Softswitch 90 (via the reinforcer 100 and 
satellite network SI (10,11)). When a call is the made to the subscriber's primary subscriber 

15 identifier, that call is routed, through the mobile network, to the primary SIM located at or 
in communication with the VHSG. The VHSG, monitoring calls at the primary SIM, is 
aware that a call is directed to the primary SIM, and will recognize this as a call from a third 
party to the primary SIM from the caller ID (that is, the caller ID does not indicate the 
calling party is identified with the secondary SIM or the USN) (step 1001). The Softswitch, 

20 detecting an inbound call, "answers" the call and then initiates two outbound calls (step 
1002), each associated with the primary SIM - the first call is a conference call through the 
mobile network to the secondary SIM (i.e. to the UGN) leg Y (depicted as path 3 in Figure 
A), and the second call to the UGN, leg X (depicted as path 2 in Figure A), which 
preferably, is a call placed via the UAN. Alternatively, both calls may be a separate 

25 conference call, or each can be made as a leg of a single conference call through the primary 
SIM. The call to the USN (leg X) will be routed, over the PSTN to the satellite gateway 11 
and thence over the satellite network, to the reinforcer 100 (later described) that is in 
communication with the mobile device 40. The reinforcer 40 allows the mobile device to 
operate or emulate as a satellite phone and manages satellite communications with the 

30 mobile device in conjunction with an applications program (an "app") on the mobile device. 
The reinforcer will notify the application program resident on the mobile device of an 
incoming satellite call from the softswitch (and may be identified by caller ID, (for instance, 
as identified as the UAN)). If the delays in establishing the calls are excessive, the 
Softswitch may optionally transmit a message to the third party (e.g. "attempting to reach 
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xxx-xxxx, or simply provide ring tone back to the third party) or place the third party on 
hold (step 1001 A). 

Generally, because the satellite network is slower in establishing a communications 
link, the first call to "reach" the subscriber's mobile device 40 will generally be the call 
directed over the mobile network to the UGN (unless the subscriber is not in good signal 
range of a cell tower). In any event, the subscriber answers one of the incoming calls. 
Because the call to the mobile device is "placed" by the VHSG via the primary SIM (or the 
UAN), the VHSG remains in the communications loop on the calls to the mobile device. 
While in the communications loop, the VHSG receives and/or provides handshaking 
information, such as that needed to establish and tear down a call. Hence, the VHSG is able 
to detect which outgoing call has been answered (the mobile call to the secondary SIM or 
the satellite call to the USN). 

Once the subscriber "picks up" or answers one of the incoming calls at the mobile 
device, (step 1003X or 1003Y), the VHSG will either direct the call that was answered at the 
mobile device (1003X or 1003Y) to the third party caller, (if the call is answered via the 
secondary SIM card) (step 1005Y) or routes the answered call to the third party call (if the 
satellite call is answered) (step 1005X). The VHSG also drops or disconnects the non-
answered call or the leg of the conference call that is not answered (step 1004X or 1004Y). 
However, as the softswitch 90 placed the call answered by the mobile device, the softswitch 
90 remains a "participant" on the resulting call between the mobile device 40 and the third 
party 30, monitoring the call for handshaking or other pertinent call progress information. 

Using conference calls via the primary SIM card also implies that the third party call 
is not being tromboned through the VHSG, instead, it is being multiplexed at the PMO. 
Handing Over an Established On-going Call Between Networks (Figures A, B and C). 

The mobile device 40 (and/or the reinforcer) will have an application software 
package (an "app") that monitors cellular signal strength of the mobile network or otherwise 
tracks expected signal strength. Based on the signal strength or expected signal strength, it 
may be desired to switch an ongoing call from one network to another. For instance, if a 
mobile call is in progress but cellular signal strength is failing, it may be desired to hand 
over the call to the satellite network. Conversely, if the ongoing call is over the satellite 
network, and mobile signal strength reaches a sufficient signal strength for a sufficient 
period of time, it may be desired to hand over the call to the mobile network. It is assumed 
that the subscriber will prefer to use the mobile network in lieu of the satellite network, 
primarily from a cost standpoint, but this can be an option that is user set. 
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"Hand over" between networks is established as follows, where the "active" network 
refers to the current network supporting the ongoing call, and the "passive" network refers to 
the network not currently supporting the ongoing call. In Figure C, the call would be 
transferred from leg Y to leg X, or vice versa. 

5 The resident mobile application (app) determines that a change in signal strength has 
occurred and a hand over, from the active to the passive network, is desired (step 1006). 
Instead of, or as an backup to actively monitoring mobile signal strength, the mobile device 
may have stored thereon information correlating expected poor signal strength with 
geographic location (or vice versa - good signal strength versus geographic location). For 

10 instance, the app may be able to access a "map" of expected poor signal strength, and based 
upon the current location (or expected location based on trend info), determine that a 
transfer of networks is desirable. In any event, the app will trigger a call back the VHSG 
over the passive network (either via (4) or (5)), to the primary subscriber identifier (the 

primary SIM) (in one embodiment) or to the UAN (if UAN's are utilized). If the passive 
15 network is the mobile network ( e.g. transfer is from leg X to leg Y), the call is placed via 

the secondary SIM to the VHSG as a mobile call (route (4); if the passive network is the 
satellite network (e.g. transfer is from leg Y to leg X), the call is place from the reinforcer 
to, for instance, the UAN (route(5)). The VHSG 90 will detect an incoming call to the 
primary SIM or the UAN, and will recognize that the incoming call is from the mobile 

20 device 40 or the reinforcer 100 (such as for instance, by using caller identification 
technology, referenced as "CLI" in the Figures ). The VHSG 90, aware that a call to the 
user is already in progress via the primary SIM, will recognize this second call as a request 
to hand over or transfer the existing call between networks. The VHSG will then direct or 
bridge the incoming call from the secondary SIM or reinforcer, into the established ongoing 

25 call on the active network (step 1007). At this point, both networks are being utilized to 
support the call, and hence, both networks are "active." At a predetermined point, the 
VHSG will then disconnect or drop the leg of the conference call through the original 
"active" network, which now becomes the "passive" network (step 1008). 

Alternatively, the app may send signals over the active network ongoing call (such as 
30 using data over voice) to be detected at the VHSG as a "request to hand over," in which 

event the VHSG may place a call back to the mobile device over the passive network, and 

let the resident app at the mobile device join both communications channels, and then 
disconnect the channel to the prior "active" network (not shown in the figures). 

8 
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Before the VHSG undertakes to drop one of the calls, the reinforcer 100 and mobile 
app coordinate to hand over the call at the mobile device 40, between the mobile network 
(leg Y) and satellite network (leg X). For instance, suppose the primary network is the 
mobile network (leg Y, path (3)), and the satellite network (leg X) is passive. The resident 
app detects signal strength as failing (outside of set limits) or falling precipitously (trend of 
signal strength is downward quickly) (step 1009). The resident app on the mobile device 40 
then communicates with the reinforcer 100 to establish an outgoing call over the satellite 
network (leg X path (5), for instance, an outgoing call to the UAN at the VHSG 90 (step 
1009). When this outgoing call is "answered" (recognized via CLI) at the VHSG and routed 
to the currently established call (step 1010), the reinforcer 100 is notified by handshaking 
signals (such as a tone signal sent by the softswitch) or timing, that is used to reflect the 
status of the call. The reinforcer 100 notifies the application program resident on the mobile 
device 40 of the established satellite call, so that app may redirect the ongoing mobile call to 
the reinforcer 40, for satellite communications (the app may or may not directly move the 
call, but may wait to redirect based on further indications of signal strength). The redirection 
of the call at the mobile 40 from the mobile network (leg Y) to the satellite network (leg X), 
or the disconnection of the call over the mobile network, can be used by the softswitch 90 as 
an indicator that the mobile device has switched networks, and allow the VHSG to drop or 
disconnect the now non-used network call (e.g. the now passive network call) (step 1011). 

In the example, at this point, the mobile device 40 is now in communication with the 
third party 30 over the previously passive network (i.e. leg X via the reinforcer and satellite 
network, to, for instance, the UAN). The call has successfully been handed over to the prior 
"passive" network (the satellite network) which is now the active network, while the prior 
active network (the mobile network), is now passive. This handoff is transparent to the 
subscriber. 

Also shown in an optional procedure (which can be used on both the satellite leg or 
mobile leg) shown on the mobile leg. In this procedure, if the third party disconnects (e.g. 
the call is dropped, such as due to lack of cell signal to support the call, and not due to the 
third party hanging up, which would have handshaking associated with a call takedown), 
the softswitch can wait a predetermined time for the call to be reestablished, and if re­

established, transfer the calls from the passive network to the active network, or if time 

expires, to tear down the remaining paths of the call. 
Alternative Inbound Call Handling (Figures A and F). 

In an alternative embodiment depicted in Figure F, an inbound call from a third party 
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to the UGN is received at the Softswitch, (step 3000). The softswitch initiates a satellite call 
to the mobile device (that is, the reinforcer) (step 3001). The reinforcer 100 initiates a 
session with the mobile app (step 3002 - shown as a SIP call via WIFI, as a non-limiting 
example). The mobile app on the mobile device recognizes that this is notice of a pending 

5 incoming call. The mobile app will test the cell signal strength, and based on this signal 
strength determine the communications network to initially employ for the call (step 3003). 
If signal strength is low (step 3003X), the mobile app allows the incoming call to be routed 
through to the mobile device (described as a handset in Figure E) (step 3005X). For 
instance, the mobile app may have the mobile provide notice to the user of an incoming call 

10 (e.g. ring the phone), and if the user answers, connect the call to the mobile via the 
reinforcer and mobile app. 

If cell signal strength is high (step 3003Y), the mobile app can initiate a mobile 
communications call to the softswitch (step 3003Y). The softswitch detects the incoming 
call as coming from the mobile device (steps 3004 and 3005), and recognizes this call as a 

15 request to route the pending incoming call to the mobile network. The softswitch then 
bridges the incoming mobile call with the incoming third party call (step 3005Y) and drops 
the satellite leg of the incoming call. The remaining steps in Figure F are directed to 
transferring on ongoing call between networks (e.g. satellite - mobile) as s described above. 

Outbound Calls (Figure A and Figure B). 
20 For outbound calls from the, mobile device 40, the mobile app will initially 

determine over which network to place the initial call (again, depending on mobile network 
strength, or possibly on user preference). The resident mobile application program on the 
mobile device 40 can store the number dialed by the subscriber (the called number), and 
the app will initiate an outbound call to the VHSG via the UAN or the primary SIM, 

25 (depending on the embodiment), over the network selected by the app (step 2001). 
The VHSG recognizes an incoming call to the primary SIM card or UAN as 

originating from the secondary SIM or the USN (for instance, via caller ID) (step 2002). 
The VHSG recognizes this call as a new outbound call, as there is not a currently active call 
to the primary SIM card or UAN from the secondary SIM or USN (if a current call was in 

30 place, such a new incoming call would function as an indicator to transfer networks) (step 
2002). The VHSG 90 "answers" this call (step 2002), and the mobile app is made aware of 
the pickup by the VHSG 90 via handshaking signals, and the VHSG 90 waits to receive the 
dialed number from the mobile device (step 2003). The mobile app recognizes that the call 
has been "answered" and subsequently transmits the called number to the VHSG 90 over the 

10 
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established call (such as sending IP packets, or frequency tones (e.g. DTMF tones)) (step 
2004). The VHSG, upon receiving the dialed number via the secondary SIM, will initiate a 
conference call to the called number via the primary SIM or UAN (step 2004). If the dialed 
number was received, for instance, via the USN, the VHSG will initiate an outbound call via 

5 the primary SIM (step 2004X). Once the call is picked up by the dialed party, the VHSG 
bridges the call to the primary SIM card (or UAN) from the mobile device, with that to the 
dialed party placed by the VHSG (step 2005). The mobile application program may receive 
handshaking (for instance, forwarded by the reinforcer 100 as received through the active 
network, as appropriate) of the connection status in order for the mobile application program 

10 to make the call active on the mobile device 40. Alternatively, the call could be made active 
from the initial call, or after transmission of the designated number of the called party (not 
shown). In any event, at this point, a call is established with the called party, the mobile 
device (or mobile device via reinforcer) and the VHSG (step 2006). Transfer of a call 
between networks is handled similarly as in an incoming call, and is depicted in steps 2007 -

15 2010), and a second network switch depicted in steps 2011 -2013. 
The VHSG 90 processor anchors the call (remains on the conference call) and 

monitors the primary SIM (or UAN) for an incoming request to transfer to the passive 
network, as described above. 

To facilitate communications over the various networks, the Softswitch will have 
20 suitable equipment and/or software, in communication with the processor, to allow 

communications via internet, mobile phone networks or PSTN, such as software to reformat 
incoming information into a form suitable to the outgoing transmission network (reformat, 

analog/digital converters, codecs schemes, a session initiated protocol server (SIP server) to 
format in IP packets, etc). This hardware/software is generally referred to as the reinforcer 

25 media changer, and the type of hardware and or software needed will depend on the 
particular satellite network, and the type of communication (e.g. voice, data, streaming, 
media, packet switched, SMS, etc.). 
The Reinforcer, 

The reinforcer 100 is a hard ware/soft ware device that interfaces the satellite network 
30 and the mobile device, and includes a suitable antenna and radio transceiver, and may 

include a suitable satellite voice/data modem 34, Aspects of the reinforcer are shown in the 

block diagram of Figure E. An example, the signal reinforcer operatively communicates 
with a satellite network such as Globalstar's satellite network. To bi-directionally 

li 



WO 2013/142284 PCT/US2013/031746 

communicate with the satellite network of this example, the voice/data modem of the signal 
reinforcer may be a Globalstar voice/data modem (model 1720 or 1700). 

The reinforcer 100 includes an additional interface that allows the reinforcer to 
communicate bi-directionally with the mobile device (generally, with the resident app on the 

5 mobile device designed to interface the reinforcer) via the air interface 35. The air interface 
30 for wireless communication, can utilize WiFi communications, SIP communications, 
Bluetooth, or other local wireless communication with the mobile device. In some mobile 
devices, such as a tablet, the reinforcer interface may be a wired interface, such as provided 
by a USB port or Ethernet port connector, with the associated Ethernet or USB hardware 

10 needed for communications also located in the reinforcer. For WiFi communications, the 
interface can be a session initiation protocol (SIP) server 38. A SIP server is preferred to 
enable a SIP client (the mobile phone app) to use a standard high quality / high speed PCMU 
session with the reinforcer. Without the SIP server situated within the reinforcer, poor 
voice quality may be present as heavy compression could be required to fit a SIP stream into 

15 the non-transparent 7.2k data async channel. The reinforcer 100, as a wireless 
communications device with the mobile device, provides functionality to the mobile device 
similar to that of a cellular phone tower. That is, the reinforcer creates an access point for 
wireless communication to the mobile device. The reinforcer, also contains the 
hardware/software to provide satellite communications, through the reinforcer, to the 

20 satellite network (not shown in Figure E). 
By use of the reinforcer 100, the mobile device becomes an integrated mobile and 

satellite phone (note, for a prior integrated satellite/mobile phone, the reinforcer would not 
be needed, but an application would still be required on the mobile device to allow transfer 
between the mobile functionality and satellite functionality). 

25 The reinforcer 100 also includes a processor (such as an ARM Core) 36 and 
associated memory which provides all of the needed routing tables and which assists in 
managing communications between the mobile device and satellite network. The processor 
36 communicates with the interface 35. The reinforcer can include additional hardware 
and/or software to include integrated support for hosting one or more value added 

30 applications, such as SMS texting, email, internet web browsing, blue force tracking, or the 

like. The reinforcer 100 preferably includes a media changer 37 which is communicably 
connected to the satellite transceiver and or voice/data modem 34 and the processor 36. 
The reinforcer media changer 37 enables the reinforcer to format information for satellite 

12 
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transmission, or receipt from satellite transmission, for communication with the mobile 
device. 

When the user is ready to make an outgoing call (or initiate an internet session, for 
instance), the mobile device resident application program gathers the necessary information 
input by the user (e.g. phone number if a voice call) and transmits this information to the 
reinforcer 100. The reinforcer 100 then generates the required information and issues serial 
commands to cause the satellite modem to connect to the satellite network to establish the 
communications path through the satellite network. 

When the call is connected, the reinforcer 100 relays handshaking information to the 
resident app (or creates its own signals) to notify the resident app of the connection and for 
handling of the call with the user interface on the mobile device, and then to transfer data 
(such as voice data) input to the mobile device (e.g. microphone) and converted by the 
mobile to a digital data stream (or it may use the A/D converter output of the digital device, 

if present), to the reinforcer 40 for transmission over the satellite network (and also to send 
received data from the satellite network back to the mobile device). The reinforcer media 
changer, in conjunction with the processor 36, may need to convert the data streams from 
one format to another for transmission through the various devices (e.g. reinforcer interface 
to/from mobile, satellite data to/from interface, etc.) such as by using a modem, A/D 
converter, etc. 

When the call is terminated, the handshaking information to take down the call is 
communicated through the reinforcer 100 to allow the mobile app to communicate such to 
the mobile device 40 for closing the call. Similarly, for an incoming call, the handshaking 
information is received and transmitted (or new handshaking signals created by the 
processor) by the reinforcer to the mobile resident app. The mobile app then internally 
communicates with the mobile device to establish an incoming call for the user to answer 
(e.g. provide a ring signal). When answered, handshaking is transmitted from the mobile 
device, through the reinforcer, back to the satellite network to establish the call. 

The Resident App. 
The mobile device also need a resident application program to provide the needed 

functionally to (1) communicate with the reinforcer; and (2) communicate with the mobile 

device. The resident app is thus the intermediary on the mobile device to handle 
communications between the mobile device and reinforcer, just as the reinforcer is the 
intermediary to handle communications between the resident app and the satellite network. 
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As an example, when an outbound call is made from the mobile phone, the call is 
routed, via the WiFi link, to SIP Server on the reinforcer. Thereafter, the reinforcer's 
processor places an outbound call using the voice/data modem and routes the voice data via 
the media changer, using for instance, an analog interface. Conversely, when an inbound 

5 call is received by the voice/data modem, the reinforcer's processor receives the inbound 
call and initiates an outbound call to the SIP client of the mobile phone using its SIP server 
over the WiFi link. 

As illustrated, the signal reinforcer 100 may be a standalone device that 
communicates with a mobile device, or alternatively, the reinforcer may be integrated into 

10 the hardware of the mobile device to provide satellite capability for an mobile device that 
lacks such capability to interface directly with a satellite communications satellite. 

The signal reinforcer may include additional hardware or software features, such as 
security functionality to restrict non-authorized users from operating the device. 

14 
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CLAIMS 

1. A method of switching an active ongoing first electronic communication at a mobile 

5 device from a first network to a second network, where said first network is one of a mobile 

cellular communications network or a satellite communications network and said second 

network is the other of said mobile cellular communications network or a satellite 

communications network, using a switch device located remotely from said mobile device, 

and said switch device is configured to communicate with a mobile communications cellular 

10 network and a satellite communications network; said method comprising the steps of: 

(1) receiving a notice from said mobile device at said switch device, said notice 

operating to indicate that a transfer is desired; 

(2) said switch device initiating a second electronic communications directed to 

said mobile device, where said second electronic communication is configured to establish 

15 communications to said mobile device via said second network; 

(3) said switch device moving said ongoing electronic communication through 

said first network to said second electronic communication established through said second 

network, where said switch device is in communication on said second electronic 

communication. 

20 2. The method of claim 1 further including the step (4) termination said first electronic 

communication over said first network by said switch device. 

3. The method of claim 1 where said mobile device further comprises a first SIM card 

and said switch device in in communication with said second SIM card, where said first 

and second SIM cards are associated at said switch device with said mobile device. 

25 4. The method of claim 1 where said first mobile device comprises a mobile smart 

phone. 

5. The method of claim 1 where said switch device comprises a computer processor and 

an associated memory device. 

6. The method of claim 4 where said mobile device further includes a radio transceiver 

30 configured to operatively communicate with a mobile communications satellite transceiver, 

and a satellite transceiver configured to operatively communicate with a satellite 

communications network. 

7. The method of claim 4 where said switch device further comprises a softswitch, said 

softswitch further comprising a computer processor and associated memory devices. 

15 
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8. A method of transferring a switching an ongoing first electronic communication at a 
mobile device from a first network to a second network, where said first network is one of a 
mobile cellular communications network or a satellite communications network and said 
second network is the other of said mobile cellular communications network or a satellite 

5 communications network, and said mobile device comprises a mobile component configured 
to operatively communicate over said mobile cellular communications network and a 
satellite component configured to operatively communicate over said satellite 
communications network; said method comprising the steps of: 

(1) determining at said mobile device the cellular signal strength of said mobile 
10 cellular communications network, and based on said cellular signal strength, determining to 

switch from said first network to said second network; 
(2) sending a notice to a remotely located switch device, over said second 

network, said notice acting as a request to switch; 
(3) receiving notice from said switch device that said ongoing communications 

15 is active on said second network; 
(4) said mobile device transferring said ongoing communications from said 

mobile or satellite component associated with said first network, to the other of said mobile 
or satellite component associated with said second network. 
9. The method of claim 8 wherein said mobile component comprises a radio transceiver 

20 configured to communicate with a mobile cellular communication network and said satellite 
component comprises a satellite transceiver configured to directly communicate with a 
satellite communications network. 
10. The method of claim 8 wherein said mobile device further has an application 
program and a reinforcer, said reinforcer wirelessly communicating with said applications 

25 program, said reinforcer configured to receive/send data from said satellite transceiver to 
said applications program. 
11. The method of claim 10 wherein said mobile device further has a user interface, said 
user interface operatively communicating with said applications program. 
12. The method of claim 11 where said applications program is configured to transfer 

30 data received from said user interface to said reinforcer. 
13. The method of claim 12 where said user interface comprises a microphone and 

speaker. 
14. The method of claim 12 where said user interface comprises a keyboard. 

16 
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15. The method of claim 14 where said keyboard is a virtual keyboard displayed on a 
smart phone. 
16. The method of claim 11 where said applications program is adapted to transfer data 
routed to said radio transceiver, to said reinforcer. 

5 17. The method of claim 10 where said reinforcer further comprises a SIP server. 
18. A method of selecting at a mobile communications device, a network over which to 
receive an incoming first electronic communication from two networks, where said first 
network is one of a mobile cellular communications network or a satellite communications 
network and said second network is the other of said mobile cellular communications 

10 network or a satellite communications network, the method comprising the steps of: 
(1) receiving at said mobile communications device a notice over said satellite 

communications system of a pending incoming call, said notice from a remotely located 
switch device, where said switch device is configured to communicate with a mobile 
communications cellular network and a satellite communications network; 

15 (2) receiving a notice from said mobile communications device over said satellite 
communications system of a pending incoming call over said satellite system; 

(3) said mobile communications device determining if cellular signal strength is 
above or below a predetermined threshold limit; 

(4) if said signal strength is above said threshold, routing said incoming call over 
20 said satellite network to said mobile communications device; 

(5) if said signal strength is below said threshold, said mobile communications 
device sending a request to said remotely located switch to route said incoming call over 
said mobile communications device. 
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