
SYNCHRONIZING A RADIO NETWORK WITH END USER RADIO TERMINALS BACKGROUNDOF
THE INVENTION [001] 1. Related Applications. [002] This Application claims
priority to United States Non-Provisional Patent Application Serial No.
11/205,510 filed on August 16, 2005 titled "SYNCHRONIZING A RADIO NETWORK
WITH END USER RADIO TERMINALS", by Jim Brown et al, which is a
continuation-in-part of United States Patent Application 10/154,138 filed
on May 21, 2002 titled "METHOD FOR SYNCHRONIZING A RADIO NETWORK USING END
USER RADIO TERMINALS", by Gregory B. Turetzky et al, which a claim to
priority is made and is incorporated by reference herein and further claims
priority to United States Provisional Patent Application No. 601292,11A
filed on May 21, 2001 titled "METHOD FOR SYNCHRONIZING A RADIO NETWORK
USING END USER RADIO TERMINALS", by Gregory B. Turetzky et al, all of which
are incorporated into this application by reference in their entirety.
[003] 2. Field of the Invention. [004] The present invention relates in
general to Global Satellite System (GSS) receivers, and in particular to a
method for synchronizing a radio network using end user 



radio terminals.[005] 3. Related Art. [006] Cellular telephony, including
Personal Communication System (PCS) devices, has become commonplace. The
use of such devices to provide voice, data, and other services, such as
Internet access, provides many conveniences to cellular systems users.
Further, other wireless communications systems, such as two-way paging,
trunked radio, Specialized Mobile Radio (SMR) used by first responders,
such as police, fire, and paramedic departments, have also become essential
for mobile communications. [007] The Federal Communication Commission (FCC)
has implemented a requirement that Mobile Stations (MS), such as cellular
telephones be locatable within 50 feet once an emergency call, such as a
"911" call (also referred to as "Enhanced 911" or "E911") is placed by a
given cellular telephone. Such position data assists police, paramedics,
and other law enforcement and public service personnel, as well as other
agencies that may need or have legal rights to determine the cellular
telephone's position. [008] Currently, cellular and PCS systems are
incorporating Global Positioning Systems (GPS) technology that uses GPS
receivers in cellular telephone devices and other wireless transceivers to
meet the FCC location requirement. [009] Such data can be of use for other
than E911 calls, and would be very useful for wireless network users, such
as cellular and PCS subscribers. For example, GPS data 



may be used by the MS user to locate other mobile stations, determine the
relative location of the mobile station user to other landmarks, obtain
directions for the cellular user via internet maps or other GPS mapping
techniques, etc.[010] One significant problem with GPS receivers in a MS is
that the GPS receiver may not always have an unobstructed view of the sky
causing the received signals to be very weak. Often, the receiver is unable
to demodulate the Almanac or Ephemeris data, making it impossible to
determine the user's location or accurate GPS time. This problem may be
addressed by transmitting Ephemeris and/or Almanac data and GPS time to the
receiver over a communication network. A common feature of communication
networks is a large and variable transmission delay, making it difficult to
transmit accurate (uncertainty less than 1 millisecond) time. [Oil] The
concept of locating a mobile unit by triangulating a set of ranges from
either a set of fixed points (such as cellular transmitters) or mobile
transmitters (such as GPS satellites) have a common requirement that the
time of transmission is known. This implies that the time at all
transmitters must be common, or the differences known. In many systems
today, this information is not immediately available since the systems are
focused on data transmission rather than ranging. Therefore, there is a
need in the art to overcome the problem of transmission delay in both
synchronized and unsynchronized networks. 



[012] Code Division Multiple Access (CDMA)(TIA/IS-95B) networks use a GPS
time reference standard at every base station, and all transmission frames
are absolutely synchronized onto GPS time. Therefore, a Mobile Station, by
observing particular transitions on frame, master frame or hyper frame, may
predict absolute GPS time within tens of microseconds, including radio
transmission delay and group delays inside the mobile station or wireless
handset.[013] Other classes of wireless networks, e.g., Time Division
Multiple Access (TDMA)5 GSM, Analog Mobile Phone Systems (AMPS, TAGS), DTV,
etc., are not synchronized onto GPS time. Still, the accuracy, precision
and stability of the master clock used at the base stations is fairly
stable, and slowly varies relative to GPS time. Hence, both the time offset
and frequency drift are very stable compared to GPS time, and can be
monitored at relatively large intervals. However, any timing information
derived solely from such a system has limited value, as there is currently
no way to derive absolute GPS time from it. [014] One solution that has
been proposed is to locate stationary monitoring entities, called LMU
(Local Measurement Units), which are in radio visibility of several base
stations (BS) in a given area. The LMU consists of a wireless section and a
GPS timing receiver. At intervals, they measure time offset and frequency
drift of every base station in the area, relative to GPS time. As one LMU
can cover only a few Base 



Stations, the overlay monitoring network can become quite large and
expensive. It necessitates communication links between the LMU' s and a
central network entity, which logs this information per BS, merges
information from different sources (if several LMU' s monitor the same Base
Station), and delivers this information to a geolocation server if time
assistance has to be delivered to a particular MS in the BS's visibility
area. This requires several pieces of additional network infrastructure, as
well as additional software and maintenance costs for the network operator
to enable such a feature. Thus, there is a need in the art to eliminate the
need for LMU's and the associated costs.[015] It can be seen, then, that
there is a need in the art for delivering GPS data in a wireless
communications systems, including cellular and PCS subscribers, in an
efficient manner. It can also be seen that there is a need in the art for
GPS capable MS, such as wireless handsets. It can also be seen that there
is a need in the art to be able to aid the GPS receiver to speed
acquisition and for position determination. It can also be seen that there
is a need in the art to be able to aid the GPS receiver to provide more
precise position determination. It can also be seen that there is a need in
the art for a large cellular system that can use and/or supply GPS
information to cellular users for a number of applications, including E911
without the requirement of geographically proximate base stations. SUMMARY 



[016] Approaches consistent with the present invention provide
synchronization of a radio network through the use of end user radio
terminals. An end user radio terminal, such as Mobile Stations (MS) having
a GPS receiver is able to determine the relationship between the Base
Station signal timing events and GPS time, and to determine its clock
frequency offset. This data may then be transferred to the Base Station
(i.e. the network) for synchronization of the network. Other systems,
methods, features and advantages of the invention will be or will become
apparent to one with skill in the art upon examination of the following
figures and detailed description. It is intended that all such additional
systems, methods, features and advantages be included within this
description, be within the scope of the invention, and be protected by the
accompanying claims.BRIEF DESCRIPTION OF THE FIGURES [017] The components
in the figures are not necessarily to scale, emphasis instead being placed
upon illustrating the principles of the invention. In the figures, like
reference numerals designate corresponding parts throughout the different
views. [018] FIG. 1 illustrates a typical GPS architecture. [019] FIG. 2
illustrates an implementation of synchronizing a radio network with end
user radio terminals. [020] FIG. 3 is a diagram of the time tagging of GSM
transmissions. [021] FIG. 4 is a diagram of GSM frames carrying GPS TOW. 



[022] FIG. 5 is a flow diagram of offset determination. [023] FIG. 6 is a
flow diagram of a wireless handset using the offset determined in FIG.
5.DETAILED DESCRIPTION [024] In FIG. 1 a typical GPS architecture is shown.
System 100 comprises GPS satellite 102, which is illustrative of the
constellation of GPS satellites that are in orbit, a MS (i.e. wireless
handset 104) which may include a GPS receiver, a base station 106, a
geolocation (server) service center 108, a geolocation end application 110,
and a Public Safety Answering Point (PSAP) 112. The Mobile Station (MS)
104, such as a wireless handset, Personal Digital Assistant (PDA), or
similar mobile device may have location technology of the present invention
and may use GPS technology in support of various MS device implementations
of E911 and geo-location services. The PSAP 112 and the geolocation end
application 110 are included for reference only. [025] The GPS satellite
102 transmits spread spectrum signals 114 that are received at the wireless
handset 104 and the geolocation server 108. For ease of illustrative
purposes, the other GPS satellites are not shown, however, other GPS
satellites also are transmitting signals that are received by the wireless
handset 104 and the geolocation server 108. If the wireless handset 104
receives strong enough spread spectrum signals 114, the GPS receiver (not
shown) in the wireless handset 104 may autonomously 



compute the position of the wireless handset 114 as is typically done in
the GPS system. However, unless they are in open sky environments wireless
handsets 104 are typically not able to receive strong enough spread
spectrum signals 114 to autonomously compute the position of the wireless
handset 104, but can still communicate with base station 106.Thus, base
station 106 may communicate information via signals 116 to wireless handset
104 to allow wireless handset 104 to compute the location, or may transmit
information from wireless handset 104 to the geolocation server 108 to
enable the geolocation server 108 to compute the position of the wireless
handset 104. If the base station 106 is transferring information to the
wireless handset 104 to allow the wireless handset 104 to compute position,
it is called "wireless aided GPS" or "MS Based," whereas when the base
station 106 transfers information from the wireless handset 104 to the
geolocation server 108 for the geolocation server 108 to compute the
position of the wireless handset 104, it is called "network-centric GPS" or
"MS Assisted." [026] Geolocation server 108 may also communicates with
geolocation application 110 via signals 118 and with PSAP 112 via signals
120. These signals 118 and 120 may either be via wireless links, such as
cellular, WiFi, Blue Tooth, to name but a few, or may be through the
landline network, such as PSTN, Ethernet, or other such wired networks, to
name but a few. [027] If it is a cellular telephone, for example, the
wireless handset 104 may include 



a typical wireless handset section that performs the call processing (CP)
function, and a GPS section for position computation, pseudorange
measurement, and other GPS functions. A serial communication link, or other
communication link, performs the communications between the CP section and
the GPS section. A collection of hardware lines may be utilized to transmit
signals between the CP and GPS section. In yet another implementation, both
the CP and GPS sections may share circuitry.[028] If the MS 104 has the
ability to compute GPS position, it gets GPS time from the GPS signal, and
is able to calculate the offset between GPS time and the cell site clock.
This is true whether or not the GPS portion of the MS 104 received
assistance data from the geolocation service center 108. In unsynchronized
networks, each cell site clock will have a different offset from GPS time,
necessitating the pairing of cell site identifiers with the measured
offset. In some wireless handset designs, the frequency error of the base
station clock may also be computed. [029] The offset and frequency error
may then be stored in the phone, and/or transmitted to the network (via
signals 116) for storage in a database (possibly contained in the
geolocation service center 108). Each time a wireless handset goes through
that cell, the offset and error may be updated. If it is not possible to
make a direct measurement of base station frequency error, then multiple
clock-offset measurements may be used to determine drift rates. 



[030] Non-network related storage that is capable of being accessed via a
data link such as SMS or GPRS may also be used such that independent
service providers could store and forward time assistance information to
other wireless handset units independent of the network. [031] This concept
may also be used in conjunction with other localized networks like Nextel,
SMS, FRS, etc. where a group of wireless handsets or mobile communication
devices may help each other to determine location. For example, where a
wireless handset gets a fix, that wireless handset can transmit offset
information, or transmit other information via a non-cellular network, such
as SMS, CB bands, WiFi,Blue Tooth, or whatever, to other wireless handsets
that use that network, or are part of a group of devices used by the same
company. [032] If the MS 104 lacks the ability to compute GPS position, it
may capture simultaneous events from the GPS signals and the Base Station
signals, and send them via signals 116 to a server, which is able to
compute GPS position of the MS 104. After such computation, the server will
be able to determine precise GPS time, and compute the offset (and drift)
between GPS time and the clock in the Base Station. This information may
then be transmitted via signals 116 to other MS 104 devices to assist their
acquisition of GPS signals, whether or not those MS devices have the
ability to compute their own GPS position. 



[033] Turning to FIG. 2, an implementation of synchronizing a radio network
using end user radio terminals is shown. System 100 has a set of GPS
satellites (illustrated by 102), a base station 106, a geolocation service
center 108 and two wireless handsets 104 and 105. [034] As described
earlier, wireless handset 104 receives signals from satellites 102 and
either computes a GPS position locally, or transmits via signals 116
sufficient information to allow a server, such as the geolocation service
center 108, to compute the position. Concomitant with computing the GPS
position, a controller (not shown) in the wireless handset 104 or the
geolocation service center 108 or some other device (not shown), determines
the time offset and/or drift between GSP time and the clock in the base
station 106.[035] Wireless handset 105 is illustrative of a wireless device
containing a GPS receiver which requires knowledge of the clock offset
and/or drift of the base station 106 clock in order to acquire satellite
102 signals and produce a GPS position fix. Depending on the type of
network and its design, wireless handset 105 may receive the required data
from wireless handset 104 directly via signals 202, from base station 106
via signals 204, or from the geolocation service center via signals 116 and
204 in sequence. Other sources of this information may include non-network
devices (not shown) that may be implemented by independent service
providers. 



[036] In another implementation, wireless handset 105 and wireless handset
104 may be the same wireless handset, used at different times. Wireless
handset 104 may compute the clock offset and drift at one time, then be
turned off and forget the previously computed data. Upon being re-powered,
wireless handset 104 may require this data and may retrieve it (or a more
recently computed value) from the base station 106, the geolocation service
center 108 or some other source. [037] Alternatively, wireless handset 104
may compute the clock offset and/or drift of the clock in base station 106,
then be turned off, but store the previously computed data. Upon being
re-powered, the wireless handset may recall the data from its own memory
without making use of any external data store. In some cases, this may
eliminate the need for timekeeping in the MS when the MS is powered off
which may increase battery time between charging. [038] The wireless
handset may also build up a database of offsets computed for several
different base stations, and since the base station clocks are stable for
longperiods, that information is useful when the wireless handset returns
to that base station. Thus, when the mobile GPS receiver in a wireless
handset or similar enabled device returns to a known cell site at a later
time, the mobile GPS receiver already knows the offset between the cell
site clock and GPS time, making a TTFF shorter for that mobile GPS
receiver. 



[039] In FIG. 3, the time tagging of GSM transmissions is shown. A GSM
network has been chosen for illustration. Other networks will have a
similar implementation. This time-tagging is essential to the process of
measuring the offset between GPS time and "network" time. [040] The CP
section of the wireless handset 104 that has a valid GPS solution,
generates a time mark 110 that may be implemented as a hardware pulse that
the GPS receiver in the wireless handset tags with its own clock that has a
known relation with the GPS system time that includes a "Time of Week"
(TOW) portion. The CP section may also send a message to the GPS receiver
identifying the GSM frame and bit number associated with the time mark, and
the base station being used, as shown in Table 1. In the current
implementation, a GPS time tag for the received GSM bit may be used for
time tagging of the GSM transmission. By subtracting the time lag for
transmission between the base station location and the wireless handset
location, the wireless handset knows the GPS time when the GSM bit left the
transmitting antenna. The subtraction may be done in the wireless handset
or the geolocation services center (i.e. a relocation server), but the
server is used in the current embodiment.[041] In yet another
implementation, the wireless handset 104 may measure the frequency
difference between the GPS clock and the call processing clock (provided
the GPS clock and call processing clocks are not the same clock). The GPS
receiver in the 



wireless handset 104 may already have the ability to measure the frequency
difference between its clock and the GPS system frequency standard.
Similarly, the wireless handset may also already have the ability to
measure the frequency difference between its call processing clock and the
frequency received from the Radio Network transmitter located at a base
station. Thus, all the components may be incorporated into a wireless
handset to measure the frequency difference between the GPS system
frequency standard and the wireless network transmitter frequency and may
be located in the CP section of the wireless handset or the GPS receiver
section depending on the design and implementation of the wireless handset.
[042] Table 1 contains the information supplied by the CP section to
accompany the time mark: TABLE l [043] The geolocation server 108 may
receive a number of parameters 112 from the wireless handset 104 including,
but not limited to a GSM bit identifier, the associatedGPS TOW and base
station ID, position data, and frequency error. Once the clock offset and
frequency difference is determined, a Kalman Filter or other estimation
method may be used to model the wireless network's transmitter clock. In
other implementations, the transmitter clock may be adjusted to minimize
the errors. Such knowledge of the transmitter clock frequency and time
error, enables better performance of the GPS 



receiver's TTFF, energy usage and position accuracy. [044] At a later time,
the geolocation service center may propagate the stored timetagged GSM
frame/bit information to an approximate current time. This propagated time
may then be transmitted to an acquiring wireless handset that does not
currently have a GPS solution as described below. [045] Turning to FIG. 4,
a diagram of GSM frames carrying GPS TOW. This functionality provides for
accurate GPS time to a wireless handset 104 that does not yet have a GPS
position. It also illustrates the method by which the present invention
compensates for network delays. [046] When the wireless handset 104
requests aiding from the geolocation service center 108, a message from the
server to the wireless handset is sent. The message identifies the GPS time
with a specific GSM frame/bit, identified as "GSM Bit Y" in the figure. The
server creates this message from earlier measurements made by this, or
other, wireless handsets as described above. When the message is received
at the wireless handset 104, the CP section of the wireless handset 104
generates a time mark aligned with a current GSM frame/bit, identified as
"GSM Bit X" in the figure. The CP section may also send a message to the
GPS receiver identifying the GSM frame and bitnumber associated with the
time mark, and the base station being used, as shown in Table 1. The GPS
receiver will then propagate the GPS time from the bit identified in 



the message (Y) to the bit that is aligned to the time mark (X), using
nominal, (or corrected, if clock drifts are available) frame rates, thus
compensating for the network delay and geolocation service center 108 time
estimation errors. Because the wireless handset 104 location is unknown,
there is an unknown transmission delay from the base station 106 to the
wireless handset 104. This delay presents an unavoidable error in the
received GPS time, but is limited by the typically small sizes of cellular
radio sites. [047] In Table 2, an example of one possible message sent from
the geolocation server 108 to the GPS receiver in an acquiring wireless
handset 104 is the following: TABLE 2 The items in Table 2 may be repeated
once for each base station identified in a data structure such as a
neighbor list that identifies base stations near the current base stationin
the wireless network. In some implementations, the CP section of the
wireless handset 104 may filter the list of base stations and only provide
data for the serving base station. [048] Using the data items in Table 1
and Table 2, the algorithms used to convert time-tagged GSM frames to
precise GPS time employed in the current implementations are: CP_Bits =
CP_GSM_Frame * 1250 + CP GSM_Bit VLMU_Bits = VLMU_GSM_Frame * 1250 +
VLMU_GSM_Bit 



DeltaGSM = CP_Bits-VLMU_Bits IF deltaGSM < -2710000 * 1250 deltaGSM +=
2715648 1250 ELSEIF deltaGSM > 2710000 * 1250 DeltaGSM - 2715648 * 1250
ENDIF DeltaTime = deltaGSM SecPerGSMBit/(l+VLMU_Freq_error*le 9) GPS TOW =
VLMU_GPS_TOW + deltaTime * I e6 GPS_Week = VLMU_GPS_Week IF (GPS_TOW >
604800 I e6) {GPS_TOW -= 604800 * I e6 GPS_Week++ } ELSEIF (GPSJTOW < 0
{GPS_TOW += 604800 * I e6 GPS_Week~ } time_uncertainty = VLMU_Time_Accuracy
+ time_mark_uncertainty.[049] In FIG. 5, a flow diagram 500 of offset
determination is shown. A wireless 



handset 104 receives a GPS signal 114 at a GPS receiver in step 500. The
wireless handset 104 also receives a communication signal 116 from the
wireless network in step 504 that contains timing information. The
controller then determines the time offset and/or drift between the clock
at base station 106 sent in the received communication signal 116 and the
GPS time sent in GPS signal 114 in step 506. The offset may then be sent
back to the current base station 508. [050] Turning to FIG. 6, a flow
diagram 600 of a wireless handset using offset determined in FIG. 5 is
illustrated. A wireless handset 104 requests aiding from the geolocation
server 108 in step 602, a message from the geolocation server 108 to the
wireless handset is sent, step 604. The message identifies the GPS time
with a specific GSM frame/bit, identified as "GSM Bit Y" in FIG. 4. The
geolocation server 108 creates this message from earlier measurements made
by this, or other, wireless handsets. When the message is received at the
wireless handset 104, the CP section of the wireless handset 104 generates
a time mark aligned with a (possibly) different GSM frame/bit, identified
as "GSM Bit X" in FIG. 4, see step 606. In step 608, the CP section may
also send a message to the GPS receiver identifying the GSM frame and bit
number associated with the time mark, and the base station being used, as
shown in Table 1. The GPS section of the wireless handset 104 propagates
the GPS time from the bit identified 



in the message to the bit associated with the time mark, thus compensating
for network delays and time errors caused by the geolocation service center
server 108 in step 610. Because the wireless handset 104 location is
unknown, there is an unknown transmissiondelay from the base station 106 to
the wireless handset 104. This delay presents an unavoidable error in the
received GPS time, but is limited by the typically small sizes of cellular
radio sites. [051] The flow diagrams in figure 5 and figure 6 may be
implemented in software or hardware or a combination of software and
hardware. The software may be presented on a signal-bearing medium that
contains machine-readable instructions such as magnetic tape, compact disc,
paper punch cards, smart cards, or other optical, magnetic, or electrical
digital storage device. A controller may execute the software presented on
the signal-bearing medium. Examples of a controller may include a
microprocessor, digital signal processor, digital circuits configured to
function as a state machine, analog circuits configures to function as a
state machine, a combination of any of the above configured to execute the
programmed instructions, such as presented on the signalbearing medium.
[052] The foregoing description of an implementation has been presented for
purposes of illustration and description. It is not exhaustive and does not
limit the claimed inventions to the precise form disclosed. Modifications
and variations are 



possible in light of the above description or may be acquired from
practicing the invention. For example, the described implementation
includes software but the invention may be implemented as a combination of
hardware and software or in hardware alone. Note also that the
implementation may vary between systems. The claims and their equivalents
define the scope of the invention.CLAIMS What is claimed is: 1. A wireless
communication device, comprising: a communication receiver in the wireless
communication device; an absolute time signal received at the wireless
communication device; a network time signal received at the communication
receiver of the communication device; and a memory that stores an offset of
the absolute time signal from the network time signal. 2. The wireless
communication device of claim 1, where the absolute time signal is a Global
Positioning System (GPS) clock signal. 3. The wireless communication device
of claim 1, comprising: a GPS receiver in receipt of the absolute time
signal that is a Global Positioning System clock signal; and 



a controller in signal communication with the GPS receiver, the
communication receiver and the memory, where the controller determines the
offset.4. The wireless communication device of claim 3, comprising: a
frequency error of a clock associated with the network time signal is
calculated by the controller. 5. The wireless communication device of claim
3, further comprising: a drift rate determination made by the controller
based on a plurality of offset measurements. 6. The wireless communication
device of claim 3, comprising: a transmitter associated with the wireless
communication device that transmits the offset for receipt by another
wireless communication device. 7. The wireless communication device of
claim 6, where the offset is transmitted over another communication network
other than a communication network that provides service to the
communication receiver. 8. The wireless communication device of claim 3,
where a transmitter transmits the offset for receipt by a base station.9.
The wireless communication device of claim 3, comprising: a hardware pulse
that the controller tags with an internal clock, where the hardware pulse
has a known relationship with the Global Positioning System clock signal. 



10. The wireless communication device of claim 9, comprising: a frame and a
bit number associated with the hardware pulse being sent to the GPS
receiver. 11. The wireless communication device of claim 10, wherein the
frame is a GSM frame. 12. A method for wireless communication, comprising:
receiving a network time signal over a first communication network at a
communication receiver in the wireless communication device; receiving a
absolute time signal at the wireless communication device; and storing in a
memory an offset of the absolute time signal from the network time signal.
13. The method for wireless communication of claim 12, where the absolute
time signal is a Global Positioning System (GPS) clock signal.14. The
method for wireless communication of claim 12, comprising: receiving at a
GPS receiver the absolute time signal that is a Global Positioning System
clock signal; and determining the offset at a controller that is in signal
communication with the GPS receiver, the communication receiver and the
memory. 15. The method for wireless communication of claim 14, comprising: 



calculating a frequency error of a clock associated with the network time
signal. 16. The method for wireless communication of claim 14, further
comprising: determining a drift rate by the controller based upon multiple
offset measurements. 17. The method for wireless communication of claim 14,
comprising: transmitting at a transmitter associated with the wireless
communication device the offset for receipt by another wireless
communication device. 18. The method for wireless communication of claim
17, where the offset is transmitted over a second communication network.
19. The method wireless communication of claim 14, comprising: transmitting
with a transmitter, the offset for receipt by a base station.20. The method
of wireless communication of claim 14, comprising: generating a hardware
pulse that the controller tags with an internal clock, where the hardware
pulse has a known relationship with Global Positioning System clock signal.
21. The method of wireless communication of claim 20, comprising: sending a
frame and a bit number associated with the hardware pulse to the GPS
receiver. 22. A signal-bearing medium with machine-readable instructions
for wireless 



communication, comprising: machine-readable instructions for receiving a
network time signal at a communication receiver in the wireless
communication device; machine-readable instructions for receiving an
absolute time signal at the wireless communication device; and
machine-readable instructions for storing in a memory an offset of the
absolute time signal from the network time signal. 23. The signal-bearing
medium for wireless communication of claim 22, where the absolute time
signal is a Global Positioning System (GPS) clock signal.24. The
signal-bearing medium for wireless communication of claim 22, where the
network time signal is a cellular telephone time signal. 25. The
signal-bearing medium for wireless communication of claim 22, comprising:
machine-readable instructions for receiving at a GPS receiver the absolute
time signal that is a Global Positioning System clock signal; and
machine-readable instructions for determining the offset at a controller
that is in signal communication with the GPS receiver, the communication
receiver and the memory. 26. The signal-bearing medium for wireless
communication of claim 25, comprising: machine-readable instructions for
calculating a frequency error of a clock 



associated with the network time signal. 27. The signal-bearing medium for
wireless communication device of claim 25, further comprising:
machine-readable instructions for determining a drift rate by the
controller based upon multiple offset measurements.28. The signal-bearing
medium for wireless communication of claim 25, comprising: machine-readable
instructions for transmitting at a transmitter associated with the wireless
communication device the offset for receipt by another wireless
communication device. 29. The signal-bearing medium for wireless
communication of claim 28, where the offset is transmitted over another
communication network other than a communication network. 30. The
signal-bearing medium for wireless communication of claim 25, comprising:
machine-readable instructions for transmitting with a transmitter, the
offset for receipt by a base station. 31. The signal bearing medium for
wireless communication of claim 25, comprising: machine-readable
instructions for generating a hardware pulse that the controller tags an
internal clock, where the hardware pulse has a known relationship with the
Global Positioning System Clock Signal. 



32. The signal-bearing medium for wireless communication of claim 31,
comprising: machine-readable instructions for sending a frame and a bit
number associated with the hardware pulse to the GPS receiver.33. A
wireless device, comprising: a receiver in the wireless device in receipt
of a message that identifies absolute time with a current frame/bit number;
a call processing section coupled to the receiver that generates a time
mark aligned with the current frame/bit number; and a GPS receiver in the
wireless device in receipt of a signal from the call processing section
that identifies the frame/bit number associated with the time mark that
enables the GPS receiver to compensate for network delay while determining
a GPS posistion. 34. The wireless device of claim 33, where the frame and
bit number is a GSM frame/bit number. 35. The wireless device of claim 33,
where the network delay further includes compensation for time estimation
errors. 36. A method for synchronizing a wireless device, comprising:
receiving at a receiver in the wireless device a message that identifies
absolute time with a current frame/bit number; generating in a call
processing section that is coupled to the receive,r a time mark 



aligned with the current frame/bit number;receiving at a GPS receiver in
the wireless device a signal from the call processing section that
identifies the frame/bit number associated with the time mark; and
compensating for network delay in the GPS receiver using the frame/bit
number. 37. The method of claim 36, where the frame/bit number is a GSM
frame and bit number. 38. The method of claim 36, where compensating for
network delay further includes compensating for time estimation errors. 


