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(57) ABSTRACT

An apparatus is disclosed that includes using a first wireless
network to determine a position of portable user equipment,
and the portable user equipment setting one or more opera-
tional conditions of the portable user equipment for one or
both of operating in or accessing a second wireless network
using the determined position. An apparatus is disclosed that
includes a radio frequency transceiver, one or more proces-
sors able to communicate with the radio frequency trans-
ceiver, and one or more memories including computer pro-
gram code. The one or more memories and the computer
program code are configured to, with the one or more proces-
sors, cause the apparatus to perform at least the following:
using a first wireless network to determine a position of the
apparatus; and setting one or more operational conditions of
the apparatus for one or both of operating in or accessing a
second wireless network using the determined position.
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USING A FIRST WIRELESS NETWORK TO DETERMINE A - 410
POSITION OF A PORTABLE USER EQUIPMENT

!

SETTING AT LEAST ONE OPERATIONAL CONDITION OF THE
PORTABLE USER EQUIPMENT FOR ONE OR BOTH OF OPERATING - 420
IN OR FOR ACCESSING A SECOND WIRELESS NETWORK USING
THE DETERMINED POSITION

FIRST NETWORK=NON-TERRESTRIAL POSITIONING NETWORK AND |-411
SECOND NETWORK=TERRESTRIAL MOBILE TELEPHONY NETWORK

DETERMINING SPEED OF PORTABLE UE (e.g., USE THE FIRST NETWORK
TO DETERMINE MULTIPLE POSITIONS OF THE PORTABLE USER EQUIPMENT 412
AND FROM THE MULTIPLE POSITIONS DETERMINING A SPEED OF THE [~
PORTABLE UE); SETTING THE OPERATIONAL CONDITION IS BASED ON
THE DETERMINED SPEED

OPERATIONAL CONDITION=MOBILITY STATE OF THE UE | 413

OPERATIONAL CONDITION=FREQUENCY AT WHICH THE UE SENDS CELL |- 414
MEASUREMENT REPORTS TO THE SECOND WIRELESS NETWORK

OPERATIONAL CONDITION=FREQUENCY AT WHICH UE MEASURES |-415
NEIGHBOR CELLS

OPERATIONAL CONDITION=LIMITING RF BANDS IN WHICH UE 416
SEARCHES FOR ACCESSING THE SECOND WIRELESS NETWORK @
BASED ON THE DETERMINED POSITION

OPERATIONAL CONDITION=SETTING CONTENT OF A MEASUREMENT 417
REPORT TO INCLUDE THE POSITION DETERMINED FROM THE FIRST |~
WIRELESS NETWORK

T
|

OPERATIONAL CONDITION=CONTENT=POSITION, Ec/lo, RSSI OR ANY UE |-418
RECEIVED SIGNAL STRENGTH OR QUALITY RELATED INFORMATION

!
1

MEASUREMENT REPORT SENT IN.RESPONSE TO A REQUEST MESSAGE} 419
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Samsung Ex. 1008, Page 6 of 13



US 2010/0124934 Al

WIRELESS SYSTEM IMPROVEMENTS
BASED ON LOCATION POSITIONING
SYSTEM DATA

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims the benefit under 35
U.S.C. §119(e) of U.S. Provisional Patent Application No.
61/199,797, filed on Nov. 20, 2009, the disclosure of which is
hereby incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The exemplary and non-limiting embodiments of
this invention relate generally to wireless communication
systems, methods, devices and computer programs and, more
specifically, relate to using position information from a first
network (e.g., GPS) for improving performance in or of a
second network (e.g., terrestrial cellular).

BACKGROUND

[0003] This section is intended to provide a background or
context to the invention that is recited in the claims. The
description herein may include concepts that could be pur-
sued, but are not necessarily ones that have been previously
conceived or pursued. Therefore, unless otherwise indicated
herein, what is described in this section is not prior art to the
description and claims in this application and is not admitted
to be prior art by inclusion in this section.

[0004] The following abbreviations that may be found in
the specification and/or the drawing figures are defined as
follows:

[0005] 3GPP third generation partnership project

[0006] GPS global positioning system

[0007] eNB EUTRAN Node B (evolved Node B)

[0008] E-UTRAN evolved UTRAN (also known as LTE
or 3.9G)

[0009] GSM global system for mobile communications

[0010] HO handover

[0011] LTE long term evolution

[0012] Node B base station

[0013] O&M operations and maintenance

[0014] RAT radio access technology

[0015] RSSI received signal strength indication

[0016] S GW serving gateway

[0017] SON self organizing network

[0018] UE user equipment

[0019] UMTS universal mobile telecommunications

system (also known as 3G)
[0020] UTRAN UMTS terrestrial radio access network
[0021] WCDMA wideband code division multiple
access
[0022] WRAN wireless radio access network
[0023] Various terrestrial mobile telephony networks oper-
ate using signal strength to estimate a mobile terminal’s posi-
tion or speed. For example, layer 1 (I.1) algorithms currently
deployed in 3G UMTS networks take into account only cri-
teria based on measured radio signal quality, for example, the
ratio of received signal energy per chip to power density in the
band (Ec/lo), or received signal code power (RSCP). The
wireless radio access network (WRAN) protocol stack does
not take into account any data that is specific to the exact or
actual location of the mobile terminal/portable user equip-
ment. This observation is shown by three examples.
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[0024] In the WCDMA system, there is a multiband cell
search algorithm by which a UE will search for a cell (base
station/access node) blindly across multiple frequency bands
for which it is capable. This is both time and power consum-
ing; it can take up to a full minute to measure six different
frequency bands before the UE can find a suitable cell for
establishing contact. This blind detection is sometimes nec-
essary when the UE does not know its position prior to the
search, and so the algorithm searches through all frequency
bands until a suitable cell is found.

[0025] In the LTE (and also the UMTS) system, there is
proposed different mobility modes for the UE which deter-
mines how a timer for re-selection is set within the UE. Fast
moving UEs are put in a high mobility state and have a shorter
timer than slower moving or stationary UEs which are put in
a low mobility state. Currently the algorithm sets the mode
based on two parameters that are signaled from the network
itself: number of cell reselections by the UE (N) in a defined
period of time (T). If the UE has made more than N reselec-
tions in any time window of T duration, then the high mobility
state is entered (or detected if already in the high mobility
state). It is desirable to apply different cell reselection times
depending on the UE mobility state because the reselection
timer decides when the UE should reselect to a new cell. Itis
further used to prevent a false re-selection decision due to a
power spike that does not genuinely reflect that the neighbor
cell has a larger signal strength. That the network configures
these parameters N and T introduces a delay and a potential
for error if the network does not configure these parameters
properly, particularly for high mobility UEs. The above
approach also assumes proper tuning of the network itself,
which introduces a high O&M requirement on the network to
assure that different received signal strengths correspond to
specific physical locations.

[0026] There is another algorithm that requires the UE to
begin measurement reports of neighbor cells based on the
relative power (RSSI) of the serving cell. If the power of the
current serving cell goes below certain thresholds (which may
be different for intra-RAT and inter-RAT frequencies, where
RAT is radio access technology), then the UE starts to mea-
sure power of the neighbor cells. For the case that the UE is
not moving, this approach is seen to unnecessarily consume
the UE’s battery power since if the phone is not moving there
is seldom if ever a need to frequently measure the power of
any cell; that power would remain quite stable for a non-
moving UE.

[0027] Noted above was the network’s O&M requirement
of tuning. As currently understood, field coverage measure-
ments are performed by specialized mobile units (e.g., a
vehicle with mobile network measurement equipment oper-
ated by the network). This process is quite costly, but the
operators of the mobile wireless network need very precise
information about their network coverage which they use to
generate field coverage maps in terms of Ec/Io and/or RSSI
for proper management of UEs moving through the various
cells, and for other network planning and maintenance pro-
cesses. Because the network configuration is dynamic,
mobile network operators need to repeat field measurements
after any reconfigurations are done in the network to update
these coverage maps.

[0028] With the increased functionality of more recent
mobile terminals, the above algorithms and processes may be
improved according to exemplary embodiments of the teach-
ings detailed below. Also there is a 3GPP Self Organizing
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Network (SON) conceptintroduced in LTE system. The basic
idea of the concept is that a mobile network with measure-
ment support from UE is able to automatically adjust/tune its
parameters. Embodiments of this invention may be used in
support of the SON concept.

BRIEF SUMMARY

[0029] In a first aspect, a method is disclosed that includes
using a first wireless network to determine a position of a
portable user equipment. The method also includes the por-
table user equipment setting one or more operational condi-
tions of the portable user equipment for one or both of oper-
ating in or accessing a second wireless network using the
determined position.

[0030] In a second aspect, an apparatus is disclosed that
includes a radio frequency transceiver, one or more proces-
sors able to communicate with the radio frequency trans-
ceiver, and one or more memories including computer pro-
gram code. The one or more memories and the computer
program code are configured to, with the one or more proces-
sors, cause the apparatus to perform at least the following:
using at least the radio frequency transceiver, using a first
wireless network to determine a position of the apparatus; and
setting one or more operational conditions of the apparatus
for one or both of operating in or accessing a second wireless
network using the determined position.

[0031] In a third aspect, a computer program product is
disclosed that includes a computer-readable medium bearing
computer program code embodied therein for use with a
portable user equipment. The computer program code
includes code for using a first wireless network to determine
a position of the portable user equipment, and code for caus-
ing the portable user equipment to set one or more operational
conditions of the portable user equipment for one or both of
operating in or accessing a second wireless network using the
determined position.

[0032] In a fourth aspect, an apparatus is disclosed that
includes means for using a first wireless network to determine
a position of a portable user equipment, and means for caus-
ing the portable user equipment to set at least one operational
condition of the portable user equipment for one or both of
operating in or accessing a second wireless network using the
determined position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 illustrates a portable user equipment operat-
ing in two different wireless networks according to an exem-
plary environment in which these teachings may be practiced.
[0034] FIG. 2 is a logic flow diagram that illustrates the
operation of a method, and may be, e.g., a result of execution
of computer program instructions embodied on a computer
readable memory, in accordance with one exemplary embodi-
ment of this invention.

[0035] FIG. 3A shows a simplified block diagram of vari-
ous electronic devices that are suitable for use in practicing
the exemplary embodiments of this invention.

[0036] FIG. 3B shows a more particularized block diagram
of a portable user equipment such as that shown at FIG. 3A.
[0037] FIG. 4 is a logic flow diagram that illustrates the
operation of a method, and may be, e.g., a result of execution
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of computer program instructions embodied on a computer
readable memory, in accordance with the exemplary embodi-
ments of this invention.

DETAILED DESCRIPTION

[0038] Considering the progressing evolution of mobile
terminals in view of the above examples by which signal
strength is used to determine the UEs speed, embodiments of
the present invention employ a new criteria which can be
considered in those and other algorithms to optimize the
usage of available network resources and/or increase the ser-
vice quality as a result. Specifically, global positioning sys-
tem (e.g., GPS, though any positioning system can be used
apart from GPS) information is now available in more
advanced UEs, which creates the possibility to use this more
precise data as an input to algorithms deployed in cellular
networks such as the [.1-1.3 WCDMA/LTE radio protocol
stack noted by example in background above.

[0039] Consider that there are two parameters provided by
a UE integrated location positioning system (i.e., GPS
receiver) that may be included in an advanced mobile termi-
nal: the current geographical location of the UE, and the
current speed of the UE. The UE may obtain multiple posi-
tions over a window of time and compute its speed from the
elapsed distance over the elapsed time window. That compu-
tation may be done in the GPS receiver itself or in another
processor of the UE.

[0040] These two new parameters can be used as an addi-
tional input or as a replacement input to estimated position/
speed in many existing [.1-[.3 (and other) radio protocols and
algorithms used in mobile phones to improve their perfor-
mance, particularly when operating in a mobile network oper-
ating on protocols developed many years ago such as for
example UMTS, though these teachings may also be used in
other radio access technology systems such as LTE, WIMAX
etc.

[0041] FIG. 1 illustrates an environment in which such
teachings may be employed. A mobile/portable UE 10 has
access to a first wireless network 100 which is in this example
a non-terrestrial positioning network (e.g., GPS). The first
wireless network 100 is not limited to a non-terrestrial posi-
tioning network but may also be a terrestrial positioning
network in other embodiments, which the UE uses to deter-
mine its position/speed. As is known, the GPS receiver in the
UE 10 fixes its position from signals received from multiple
GSP satellites (1st GPS satellite 101, 2nd GPS satellite 102
and 3rd GPS satellite 103 shown). The extent of the first
network 100 may be considered the entire page of FIG. 1, and
fully encompasses a second wireless network 200 which is a
terrestrial mobile telephony network such as UMTS, E-UT-
RAN and GSM which are non-limiting examples of hierar-
chical terrestrial wireless networks.

[0042] The second wireless network has a plurality of cells
represented by access nodes termed as base stations, nodeBs,
e-NBs, or otherwise. Shown is a serving cell 201 and neigh-
bor cells 202, 203 which are within the second wireless net-
work, as well as an additional neighbor cell 204 which is
within a third wireless network that is also terrestrial but
which may be a different radio access technology RAT than
that of the second wireless network 200. Some algorithms for
which the UE’s GPS information might be used according to
these teachings relate to the taking of measurements and the
sending of measurement reports concerning those neighbor
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cells which may be within the second network 200 (e.g., cells
202, 203) and/or which may lie in a separate third network
(e.g., cell 204).

[0043] Consider again the three algorithms noted in back-
ground above. In the multiband initial cell search algorithm,
the UE is looking for any cell through many bands. The
low/medium/high (e.g. medium state introduced in 3GPP
LTE system) mobility mode detection is used in an L1 cell
reselection algorithm. The cell power measurements are done
in the idle (and/or in the active) mode and are used in a
different 1.1 cell reselection algorithm and also in the han-
dover algorithm. Each of these algorithms can be improved
using the UE’s positional data (position, speed) obtained from
the non-terrestrial network 100. A technical aspect is that
there may be a reduction in the current consumption by
searching through fewer bands in the initial search algorithm
and by conducting fewer neighbor cell measurements when
the UE is not moving or slowly moving, and more accurate
and more real-time decisions on the UE’s mobility mode.

[0044] FIG. 2 is a logic flow diagram that illustrates the
operation of a method (and may be, e.g., a result of execution
of computer program instructions embodied on a computer
readable memory) in accordance with one exemplary
embodiment of this invention related to the mobility state
determination noted above. At block 210 the UE activates its
location positioning system (e.g., GPS receiver) to provide its
current position information. By accumulating multiple posi-
tions over time the UE can determine the distance moved over
that time and thus determine its speed, which may be done at
block 210 or using the positions obtained at blocks 210 and
214. At block 212 the UE receives from the network the
mobility state detection thresholds which define the different
velocity states: UE speed between Vmedium and Vhigh cor-
responds to the medium mobility state; UE speed below Vme-
dium corresponds to the low mobility mode; and UE speed
above Vhigh corresponds to the high mobility mode. The
network may define speeds equal to these thresholds as either
in the lower one or the higher one of the mobility states that
are divided by the particular threshold.

[0045] At block 214 the UE obtains another position for
itself from the location positioning system (e.g., the GPS
system) and either computes its speed using the first position
obtained at block 210 or updates the speed it calculated there
for itself. There is a decision at block 216 as to what mobility
state the UE should be in based on comparing the speed
obtained at block 214 (or 210) to the thresholds obtained from
the mobile telephony network at block 212. The tri-part deci-
sion results are shown at blocks 218A for the low mobility
state, 218B for the medium mobility state, and 218C for the
high mobility state. The decision is used internally within the
UE to change its mobility state according to the decision at
block 216, and at 220 the UE applies the current mobility state
information. In one specific embodiment, the current mobil-
ity state information is applied by the UE setting a timer
which indicates how frequently the UE is to measure and
report neighbor cells 202-204 to the serving node 201 of the
terrestrial network 200. The serving cell 201 uses these neigh-
bor cell measurement reports for cell reselection and han-
dover decisions for the UE 10. The high mobility state UE sets
the timer shorter so its reports are more frequent; the low
mobility state UE sets the timer longer and its reports are less
frequent, and the medium mobility state UE lies between
those two extremes.
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[0046] The second network 200 might also put the UE’s
positional data which the UE obtains from the first network
100 to use, for example in its O&M functions. Some terres-
trial mobile telephony networks 200 currently use Ec/lo
information and RSSI information that the UE reports for
tuning the network. This alone is insufficient for proper tun-
ing; the terrestrial networks generally had to send out physical
vehicles to different locations to verify positions at which
certain values of Echo and RSSI were experienced. This
physical position data was then used to correlate the UE-
reported information with physical layout of the network,
which may cause variations to Ec/lo and RSSI based on
factors other than simple distance from the cell (e.g., attenu-
ation from buildings or topology, interference due to cross-
over from other radio towers/transceivers, etc.). Also, opera-
tion of certain cells may be modified at different times of day
based on traffic conditions; some cells shrinking the geo-
graphic area they cover while others may expand to assure
contiguous coverage. WCDMA systems engage in such net-
work tuning.

[0047] According to embodiments of this invention, the
above WCDMA/LTE L1-L3 radio protocol algorithms in the
UE which previously reported Ec/lo and RSSI for example
are expanded to report to the second network 200 also the
UE’s position which was obtained from the first, positioning
network 100. The UE’s signal strength report would then in
certain embodiments include the information triplet [geo-
graphical location from the first positioning network 100,
Ec/lo, RSSI]. Instead of or in addition to RSSI, the UE can
include in the report it sends to the second network 200 some
other UE received signal related strength or performance
data. The second network 200/serving cell 201 receiving such
a triplet then stores this enhanced reporting information in a
database connected to the network equipment. This database
can be then used by a network operator to provide very
accurate network coverage at different times of the day, at
different physical locations, etc.

[0048] These data triplets can be sent from the UE to the
network periodically (i.e. during location update procedures)
or only when requested by a network in dedicated signaling.
This additional information provided can significantly
improve the operator’s knowledge of his network coverage
and be very useful for network maintenance or troubleshoot-
ing network problems. Because many UEs operating in a
terrestrial network can be involved in such measurements, the
terrestrial network operator is able to quickly receive valid
and complete information about current network coverage
(e.g. by requesting measurement reports from randomly
selected UEs in particular cell, area). This solution in which
the terrestrial/second network stores and analyzes coverage
measurements that include location information (e.g., GPS)
from the reporting UEs has the potential to dramatically
reduce the need for inefficient and expensive field measure-
ments by physically roaming network equipment.

[0049] From the UE’s perspective, the location position
information (e.g., from the GPS/first network 100) it obtains
for itself may also be used in its initial access of the terrestrial/
second network 200. In the multiband cell search algorithm,
the UE’s GPS position may be used by the UE to limit the
number of frequency bands that it searches to a smaller num-
ber than the cell search algorithm tells it to search through.
For example, if the UE is quad band and is capable of search-
ing bands used in the US (United States), Japan and the EU
(European union), then once the GPS position fixes the UE to
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lie within the US the UE can conclude it need not search in the
frequency bands that are used only in Japan or only in the EU.
The granularity of how much the band search can be limited
depends on the granularity of the table stored within the local
memory of the UE that associates different frequency bands
with different physical locations. The relatively small data-
base of the exact geographical band location as in the above
example can be periodically updated from the Internet or
from the terrestrial/second network 200 and stored in the
UE’s local memory. This use of these teachings can dramati-
cally reduce the initial cell search time and service availabil-
ity for the user. This may be enabled if the UE obtains current
geographical location position (e.g., GPS) data from the first
network 100 prior to undertaking the multiband cell search to
find the second network 200, or using a previously stored GPS
location prioritize the bands searched prior to an updated/
current GPS position being determined.

[0050] Similarly, UE speed data obtained from the first
positioning network 100 may be used to limit the frequency of
cell power measurements made while the UE is in an idle
mode. While in the idle mode the UE is still operating within
the terrestrial/second network 200, but is within a discontinu-
ous reception period DRX (or discontinuous transmission
period DTX). A reduced frequency of these cell measure-
ments (neighbor cells 201-204 and current serving cell 201)
can increase battery life in the UE significantly by reducing
their frequency when the UE is currently not moving or
moving very slowly (e.g., walking speed). When the UE
increases its speed such as when a user begins to drive or ride
away in a vehicle, the frequency of the cell measurements is
increased accordingly. This implementation is similar in con-
cept to the mobility mode noted in detail above and with
respect to FIG. 2.

[0051] By using current UE location or velocity data infor-
mation available from the location positioning system 100, it
is possible to decide if the UE is currently not moving, or
moving slowly, or moving quickly. It is noted that although
GPS is the most popular system integrated into current and
future mobile terminals, these teachings are not limited to the
GPS system or even to a non-terrestrial system, but may use
some other positioning system that becomes available in the
future. Based on the location or velocity information
received, the UE radio resource management (RRM) protocol
can determine the current mobility state (e.g., low/medium/
high) and apply that information to radio algorithms internal
to the UE. Non-limiting examples include cell handover/
reselection, such as where a cell diversity concept is applied
so0 as to bias the preferred cells for a handover/reselection,
bias macro/larger cells for fast moving terminals, and bias
pico/smaller cells for slowly moving terminals.

[0052] The various algorithms affected by these teachings
may be triggered after every cell handover/re-selection. Alter-
natively, the triggering frequency, or the triggering of using
the UE’s positional/speed information as an input to one of
those algorithms, may be configured by the network and
signaled to the UE that is to implement that modified input to
the algorithm.

[0053] Reference is now made to FIG. 3A for illustrating a
simplified block diagram of various electronic devices and
apparatus that are suitable for use in practicing the exemplary
embodiments of this invention, at least from the UE’s per-
spective of implementation. In FIG. 3A a wireless network
200 is adapted for communication over a wireless link 11 with
an apparatus, such as a mobile communication device which
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may be referred to as a UE 10, via anetwork access node, such
as a Node B (base station), and more specifically an eNB 12.
The network 200 may include a network control element
(NCE) 14 that may include mobility management/serving
gateway (MME/S GW) functionality as is known in the art,
and which provides connectivity with other networks as
shown, such as a publicly switched telephone network and/or
a data communications network (e.g., the Internet). The UE
10 includes a controller, such as a computer or a data proces-
sor (DP) 10A, a computer-readable memory medium embod-
ied as a memory (MEM) 10B that stores a program of com-
puter instructions (PROG) 10C, and a suitable radio
frequency (RF) transceiver 10D for bidirectional wireless
communications with the eNB 12 via one or more antennas.
The eNB 12 also includes a controller, such as a computer or
a data processor (DP) 12A, a computer-readable memory
medium embodied as a memory (MEM) 12B that stores a
program of computer instructions (PROG) 12C, and a suit-
able radiofrequency RF transceiver 12D for communication
with the UE 10 via one or more antennas. The eNB 12 is
coupled via a data/control path 13 to the NCE 14. The path 13
may be implemented as an S1 interface of the LTE system, or
a similar interface of other terrestrial systems. The eNB 12
may also be coupled to another eNB via data/control path 15,
which may be implemented as the X2 interface of the LTE
network or similar for other terrestrial networks.

[0054] At least one of the PROGs 10C and 12C is assumed
to include program instructions that, when executed by the
associated DP, enable the device to operate in accordance
with the exemplary embodiments of this invention, as
detailed particularly above and more generally below.
[0055] That is, the exemplary embodiments of this inven-
tion may be implemented at least in part by computer soft-
ware executable by the DP 10A ofthe UE 10 and/or by the DP
12A of the eNB 12, or by hardware, or by a combination of
software and hardware (and firmware).

[0056] In general, the various embodiments of the UE 10
can include, but are not limited to, cellular telephones, per-
sonal digital assistants (PDAs) having wireless communica-
tion capabilities, portable computers having wireless com-
munication capabilities, image capture devices such as digital
cameras having wireless communication capabilities, gam-
ing devices having wireless communication capabilities,
music storage and playback appliances having wireless com-
munication capabilities, Internet appliances permitting wire-
less Internet access and browsing, as well as portable units or
terminals that incorporate combinations of such functions.
[0057] The computer readable MEMs 10B and 12B may be
of any type suitable to the local technical environment and
may be implemented using any suitable data storage technol-
ogy, such as semiconductor based memory devices, flash
memory, magnetic memory devices and systems, optical
memory devices and systems, fixed memory and removable
memory. The DPs 10A and 12A may be of any type suitable
to the local technical environment, and may include one or
more of general purpose computers, special purpose comput-
ers, microprocessors, digital signal processors (DSPs) and
processors based on a multicore processor architecture, as
non-limiting examples.

[0058] FIG. 3B illustrates further detail of an exemplary
UE in both plan view (left) and sectional view (right), and the
invention may be embodied in one or some combination of
those more function-specific components. At FIG. 3B the UE
10 has a graphical display interface 20 and a user interface 22
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illustrated as a keypad but understood as also encompassing
touch-screen technology at the graphical display interface 20
and voice-recognition technology received at the microphone
24. A power actuator 26 controls the device being turned on
and off by the user. The exemplary UE 10 may have a camera
28 which is shown as being forward facing (e.g., for video
calls) but may alternatively or additionally be rearward facing
(e.g., for capturing images and video for local storage). The
camera 28 is controlled by a shutter actuator 30 and optionally
by a zoom actuator 32 which may alternatively function as a
volume adjustment for the speaker(s) 34 when the camera 28
is not in an active mode.

[0059] Within the sectional view of FIG. 3B are seen mul-
tiple transmit/receive antennas 36 that are typically used for
cellular communication over one or more terrestrial networks
200 and/or the positioning (GPS) network 100. The antennas
36 may be multi-band for use with other radios in the UE. The
operable ground plane for the antennas 36 is shown by shad-
ing as spanning the entire space enclosed by the UE housing
though in some embodiments the ground plane may be lim-
ited to a smaller area, such as disposed on a printed wiring
board on which the power chip 38 is fanned. The power chip
38 controls power amplification on the channels being trans-
mitted and/or across the antennas that transmit simulta-
neously where spatial diversity is used, and amplifies the
received signals. The power chip 38 outputs the amplified
received signal to the radio-frequency (RF) chip 40 which
demodulates and downconverts the signal for baseband pro-
cessing. The baseband (BB) chip 42 detects the signal which
is then converted to a bit-stream and finally decoded. Similar
processing occurs in reverse for signals generated in the appa-
ratus 10 and transmitted from it.

[0060] Signals to and from the camera 28 pass through an
image/video processor 44 which encodes and decodes the
various image frames. A separate audio processor 46 may
also be present controlling signals to and from the speakers 34
and the microphone 24. The graphical display interface 20 is
refreshed from a frame memory 48 as controlled by a user
interface chip 50 which may process signals to and from the
display interface 20 and/or additionally process user inputs
from the keypad 22 and elsewhere.

[0061] Certain embodiments of the UE 10 may also include
one or more secondary radios such as a GPS receiver 37 and
a Bluetooth® radio 39 and a wireless local area network radio
(not shown), which may incorporate an antenna on-chip or be
coupled to an oft-chip antenna. Throughout the apparatus are
various memories such as random access memory RAM 43,
read only memory ROM 45, and in some embodiments
removable memory such as the illustrated memory card 47 on
which the various programs 10C are stored. All of these
components within the UE 10 are normally powered by a
portable power supply such as a battery 49.

[0062] The aforesaid processors 38, 40, 42, 44, 46, 50, if
embodied as separate entities in a UE 10 or eNB 12, may
operate in a slave relationship to the main processor 10A,
12A, which may then be in a master relationship to them.
Embodiments of this invention are most relevant to the main
processor 10A which apart from other algorithms (e.g. user
applications) typically execute the [.1-1.3 radio protocol algo-
rithms, though it is noted that other embodiments need not be
disposed there but may be disposed across various chips (e.g.,
the baseband chip 42) and memories as shown or disposed
within another processor that combines some of the functions
described above for FIG. 3B. Any or all of these various
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processors of FIG. 3B access one or more of the various
memories, which may be on-chip with the processor or sepa-
rate therefrom. Similar function-specific components that are
directed toward communications over a network broader than
a piconet (e.g., components 36, 38, 40, 42-45 and 47) may
also be disposed in exemplary embodiments of the access
node 12, which may have an array of tower-mounted antennas
rather than the two shown at FIG. 3B.

[0063] Note thatthe various chips (e.g., 38, 40, 42, etc.) that
were described above may be combined into a fewer number
than described and, in a most compact case, may all be
embodied physically within a single chip.

[0064] FIG. 4 is a logic flow diagram that illustrates the
operation of a more general method than that shown at FI1G. 2,
and may be, e.g., a result of execution of computer program
instructions, in accordance with the exemplary embodiments
of this invention.

[0065] Based on the foregoing it should be apparent that the
exemplary embodiments of this invention provide from the
perspective of the portable user equipment a method, appa-
ratus and computer program(s) to use a first wireless network
at block 410 to determine a position of a portable user equip-
ment, and to set at block 420 an operational condition of the
portable user equipment for operating in or for accessing a
second wireless network using the determined position.
[0066] At block 411 a particular embodiment is shown of
the above in which the first network comprises as a non-
limiting example a non-terrestrial positioning network and
the second network comprises as a non-limiting example a
terrestrial mobile telephony network.

[0067] At block 412, which may be a particular embodi-
ment of block 410 alone or as modified with block 411, the
method includes determining a speed of the portable UE,
which could include using the first network to determine
multiple positions of the portable user equipment and from
the multiple positions determining the speed of the portable
user equipment. As described above, a GPS receiver (e.g.,
GPS receiver 37) can also supply the speed. Furthermore, the
operational condition of the portable user equipment is set
based on the determined speed of the portable user equip-
ment.

[0068] At block 413, which may be a particular embodi-
ment of block 412, the operational condition is a mobility
state of the portable user equipment.

[0069] At block 414, which may be a particular embodi-
ment of block 412, the operational condition is a frequency at
which the portable user equipment sends cell measurement
reports to the second wireless network.

[0070] At block 415, which may be a particular embodi-
ment of block 412, the operational condition comprises a
frequency at which the portable user equipment measures
neighbor cells.

[0071] At block 416, which may be a particular embodi-
ment of block 410 alone or as modified with block 411,
setting the operational condition of the portable user equip-
ment includes limiting radio frequency bands in which to
search for accessing the second wireless network based on the
determined position.

[0072] At block 417, which may be a particular embodi-
ment of block 410 alone or as modified with block 411,
setting the operational condition of the portable user equip-
ment includes setting a content of a measurement report that
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the portable user equipment sends to the second wireless
network to include the position determined from the first
wireless network.

[0073] At block 418, which may be a particular embodi-
ment of block 417, the content includes an indication of the
position, an indication of signal strength of a signal received
at the portable user equipment from the second wireless net-
work, and an indication of signal to noise ratio of the signal
received at the portable user equipment from the second wire-
less network.

[0074] At block 419, which may be a particular embodi-
ment of block 417, the measurement report is sent to the
second wireless network in response to a request message
received at the portable user equipment from the second wire-
less network.

[0075] The various blocks shown in FIGS. 2 and 4 may be
viewed as method steps, and/or as operations that result from
operation of computer program code, and/or as a plurality of
coupled logic circuit elements constructed to carry out the
associated function(s).

[0076] It is noted that many of these blocks can be com-
bined. For instance, block 416 can be combined with any
other block.

[0077] In general, the various exemplary embodiments
may be implemented in hardware or special purpose circuits,
software, logic or any combination thereof. For example,
some aspects may be implemented in hardware, while other
aspects may be implemented in firmware or software which
may be executed by a controller, microprocessor or other
computing device, although the invention is not limited
thereto. While various aspects of the exemplary embodiments
of this invention may be illustrated and described as block
diagrams, flow charts, or using some other pictorial represen-
tation, it is well understood that these blocks, apparatus,
systems, techniques or methods described herein may be
implemented in, as nonlimiting examples, hardware, soft-
ware, firmware, special purpose circuits or logic, general
purpose hardware or controller or other computing devices,
or some combination thereof.

[0078] It is noted that any of the embodiments described
may be implemented as computer program, comprising code
for performing any of the actions (in combination or not in
combination) described above, when the computer program
is run on a processor.

[0079] It should thus be appreciated that at least some
aspects of the exemplary embodiments of the inventions may
be practiced in various components such as integrated circuit
chips and modules, and that the exemplary embodiments of
this invention may be realized in an apparatus that is embod-
ied as an integrated circuit. The integrated circuit, or circuits,
may comprise circuitry (as well as possibly firmware) for
embodying at least one or more of a data processor or data
processors, a digital signal processor or processors, baseband
circuitry and radio frequency circuitry that are configurable
s0 as to operate in accordance with the exemplary embodi-
ments of this invention.

[0080] For instance, in an exemplary embodiment an appa-
ratus includes position determining circuitry configured to
use a first wireless network to determine a position of a
portable user equipment and includes controller circuitry
configured to set at least one operational condition of the
portable user equipment for one or both of operating in or
accessing a second wireless network using the determined
position.
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[0081] Various modifications and adaptations to the fore-
going exemplary embodiments of this invention may become
apparent to those skilled in the relevant arts in view of the
foregoing description, when read in conjunction with the
accompanying drawings. However, any and all modifications
will still fall within the scope of the non-limiting and exem-
plary embodiments of this invention.

[0082] It should be appreciated that the exemplary embodi-
ments of this invention are not limited for use with only this
one particular type of terrestrial or non-terrestrial wireless
communication system, and that they may be used to advan-
tage in any of various wireless communication systems such
as for example E-UTRAN, UTRAN, WCDMA, GSM, etc.
[0083] It should be noted that the terms “connected,”
“coupled,” or any variant thereof, mean any connection or
coupling, either direct or indirect, between two or more ele-
ments, and may encompass the presence of one or more
intermediate elements between two elements that are “con-
nected” or “coupled” together. The coupling or connection
between the elements can be physical, logical, or a combina-
tion thereof. As employed herein two elements may be con-
sidered to be “connected” or “coupled” together by the use of
one or more wires, cables and/or printed electrical connec-
tions, as well as by the use of electromagnetic energy, such as
electromagnetic energy having wavelengths in the radio fre-
quency region, the microwave region and the optical (both
visible and invisible) region, as several non-limiting and non-
exhaustive examples.

[0084] Furthermore, some of the features of the various
non-limiting and exemplary embodiments of this invention
may be used to advantage without the corresponding use of
other features. As such, the foregoing description should be
considered as merely illustrative of the principles, teachings
and exemplary embodiments of this invention, and not in
limitation thereof.

1. A method comprising:

using a first wireless network to determine a position of a

portable user equipment; and

the portable user equipment setting at least one operational

condition of the portable user equipment for one or both
of operating in or accessing a second wireless network
using the determined position.

2. A method according to claim 1, wherein the first network
comprises one of a non-terrestrial positioning network or a
terrestrial positioning network and the second network com-
prises a terrestrial mobile telephony network.

3. A method according to claim 1:

further comprising determining a speed of the portable user

equipment; and

wherein setting the at least one operational condition of the

portable user equipment is based on the determined
speed of the portable user equipment.

4. A method according to claim 3, wherein:

determining the speed further comprises using the first

network to determine multiple positions of the portable
user equipment and from the multiple positions deter-
mining the speed of the portable user equipment.

5. A method according to claim 3, wherein the at least one
operational condition comprises a mobility state of the por-
table user equipment.

6. A method according to claim 3, wherein the at least one
operational condition comprises a frequency at which the
portable user equipment sends cell measurement reports to
the second wireless network.
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7. A method according to claim 3, wherein the at least one
operational condition comprises a frequency at which the
portable user equipment measures neighbor cells.

8. A method according to claim 1, wherein setting the at
least one operational condition of the portable user equipment
comprises setting a content of a measurement report that the
portable user equipment sends to the second wireless network
to include the position determined from the first wireless
network.

9. A method according to claim 8, wherein the content
comprises an indication of the position, an indication of sig-
nal strength of a signal received at the portable user equip-
ment from the second wireless network, and an indication of
signal to noise ratio of the signal received at the portable user
equipment from the second wireless network.

10. A method according to claim 8, wherein the measure-
ment report is sent to the second wireless network in response
to a request message received at the portable user equipment
from the second wireless network.

11. A method according to claim 1, wherein setting the at
least one operational condition of the portable user equipment
comprises limiting radio frequency bands in which to search
for accessing the second wireless network based on the deter-
mined position.

12. (canceled)

13. An apparatus comprising:

a radio frequency transceiver;

at least one processor able to communicate with the radio

frequency transceiver; and

at least one memory including computer program code,

the at least one memory and the computer program code

configured to, with the at least one processor, cause the

apparatus to perform at least the following:

using at least the radio frequency transceiver, using a
first wireless network to determine a position of the
apparatus; and

setting at least one operational condition of the appara-
tus for one or both of operating in or accessing a
second wireless network using the determined posi-
tion.

14. An apparatus according to claim 13:

further comprising a global positioning system receiver;

wherein using further comprises using a global positioning

wireless network to determine the position; and
wherein the second network comprises a terrestrial mobile
telephony network.

15. An apparatus according to claim 13, wherein the first
network comprises a terrestrial positioning network and the
second network comprises a terrestrial mobile telephony net-
work.
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16. An apparatus according to claim 13:

wherein the at least one memory and the computer program
code are further configured to, with the at least one
processor, cause the apparatus to determine a speed of
the apparatus; and

wherein setting the at least one operational condition of the

apparatus is based at least on the determined speed ofthe
apparatus.

17. An apparatus according to claim 16, wherein the at least
one operational condition comprises one, two, or all of the
following: a mobility state of the apparatus; a frequency at
which the apparatus sends cell measurement reports to the
second wireless network; or a frequency at which the appa-
ratus measures neighbor cells.

18. An apparatus according to claim 13, wherein setting the
at least one operational condition of the apparatus comprises
setting a content of a measurement report that the apparatus
sends to the second wireless network to include the position
determined from the first wireless network.

19. An apparatus according to claim 18, wherein the con-
tent comprises an indication of the position, an indication of
signal strength of a signal received at the apparatus from the
second wireless network, and an indication of signal to noise
ratio of the signal received at the apparatus from the second
wireless network.

20. An apparatus according to claim 18, wherein the at least
one memory and the computer program code are further
configured to, with the at least one processor, cause the appa-
ratus to send, using at least the radio frequency transceiver,
the measurement report to the second wireless network in
response to a request message received at the apparatus from
the second wireless network.

21. An apparatus according to any claim 13, wherein set-
ting the at least one operational condition of the apparatus
comprises limiting radio frequency bands in which to search
for accessing the second wireless network based on the deter-
mined position.

22. (canceled)

23. A computer program product comprising a computer-
readable medium bearing computer program code embodied
therein for use with a portable user equipment, the computer
program code comprising:

code for using a first wireless network to determine a

position of the portable user equipment; and

code for causing the portable user equipment to set at least

one operational condition of the portable user equipment
for one or both of operating in or accessing a second
wireless network using the determined position.

24.-45. (canceled)
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