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Send a message requesting aiding.
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l
Receive a response that identi?es GPS time with a speci?c GSM

frame/bit.

w

1
Generate a time mark in the CP section of the wireless handset

aligned with a (possibly) different GSM ?'amefbit.

.“i
Y
The CP section noti?es the GPS section of the wireless handset

identifying the GPS frame/bit associated with the time mark.
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l

GPS section of the wireless handset propagates the GPS time
from the bit identi?ed in the message to the bit associated with

the time mark, thus compensating for network delays and time
errors caused by the server.
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SYNCHRONIZING A RADIO NETWORK
WITH END USER RADIO TERMINALS

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 sys

RELATED APPLICATIONS

This application is a continuation-in-part of US. patent
application Ser. No. 10/154,138 ?led on May 21, 2002

tems are focused on data transmission rather than ranging.
Therefore, there is a need in the art to overcome the problem

entitled METHOD FOR SYNCHRONIZING A RADIO

of transmission delay in both synchroniZed and unsynchro

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 US. Provisional Patent Application No. 60/292,
774 ?led on May 21, 2001 entitled “METHOD FOR SYN

niZed netWorks.

Code Division Multiple Access (CDMA)(TIA/IS-95B)
netWorks use a GPS time reference standard at every base

RADIO TERMINALS”, by Gregory B. TuretZky et al, Which

station, and all transmission frames are absolutely synchro
niZed onto GPS time. Therefore, a Mobile Station, by observ
ing particular transitions on frame, master frame or hyper
frame, may predict absolute GPS time Within tens of micro

a claim to priority is made and is incorporated by reference
herein.

inside the mobile station or Wireless handset.

CHRONIZING A RADIO NETWORK USING END USER

seconds, including radio transmission delay and group delays
Other classes of Wireless netWorks, e.g., Time Division

BACKGROUND OF THE INVENTION

Multiple Access (TDMA), GSM, Analog Mobile Phone Sys
20

1. Field of the Invention
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.
2. Related Art

25

Cellular telephony, including Personal Communication
System (PCS) devices, has become commonplace. The use of
such devices to provide voice, data, and other services, such

limited value, as there is currently no Way to derive absolute
GPS time from it.

as Internet access, provides many conveniences to cellular

systems users. Further, other Wireless communications sys

One solution that has been proposed is to locate stationary
30

tems, such as tWo-Way paging, trunked radio, SpecialiZed
Mobile Radio (SMR) used by ?rst responders, such as police,
?re, and paramedic departments, have also become essential

timing receiver. At intervals, they measure time offset and
frequency drift of every base station in the area, relative to
35

“Enhanced 911” or “E911”) is placed by a given cellular
40

other laW enforcement and public service personnel, as Well
as other agencies that may need or have legal rights to deter

mine the cellular telephone’s position.
45

ture, as Well as additional softWare and maintenance costs for
the netWork operator to enable such a feature. Thus, there is a

50

need in the art to eliminate the need for LMU’s and the
associated costs.
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 e?icient man

receivers in cellular telephone devices and other Wireless
transceivers to meet the FCC location requirement.
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 land
marks, obtain directions for the cellular user via internet maps
or other GPS mapping techniques, etc.
One signi?cant problem With GPS receivers in a MS is that
the GPS receiver may not alWays have an unobstructed vieW

ner. 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
55

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

of the sky causing the received signals to be very Weak. Often,

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

the receiver is unable to demodulate the Almanac or Ephem

eris data, making it impossible to determine the user’s loca
tion or accurate GPS time. This problem may be addressed by
transmitting Ephemeris and/or Almanac data and GPS time to

expensive. It necessitates communication links betWeen the
LMU’ s and a central netWork entity, Which logs this informa
tion 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 infrastruc

Currently, cellular and PCS systems are incorporating Glo

bal Positioning Systems (GPS) technology that uses GPS

GPS time. As one LMU can cover only a feW Base Stations,

the overlay monitoring netWork can become quite large and

as cellular telephones be locatable Within 50 feet once an
emergency call, such as a “911” call (also referred to as

telephone. Such position data assists police, paramedics, and

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

for mobile communications.

The Federal Communication Commission (FCC) has
implemented a requirement that Mobile Stations (MS), such

tems (AMPS, TACS), 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

cellular users for a number of applications, including E911
60

Without the requirement of geographically proximate base
stations.

the receiver over a communication netWork. A common fea

ture of communication netWorks is a large and variable trans

mission delay, making it di?icult to transmit accurate (uncer
tainty less than 1 millisecond) time.
The concept of locating a mobile unit by triangulating a set
of ranges from either a set of ?xed points (such as cellular

SUMMARY
65

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

US 7,925,210 B2
3

4

Mobile Stations (MS) having a GPS receiver is able to deter

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.”

mine 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

Geolocation server 108 may also communicates with

will be or will become apparent to one with skill in the art

geolocation application 110 via signals 118 and with PSAP
112 via signals 120. These signals 118 and 120 may either be

upon examination of the following ?gures 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

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.

protected by the accompanying claims.

If it is a cellular telephone, for example, the wireless hand
set 104 may include a typical wireless handset section that

BRIEF DESCRIPTION OF THE FIGURES

performs the call processing (CP) function, and a GPS section

for position computation, pseudorange measurement, and

The components in the ?gures are not necessarily to scale,

other GPS functions. A serial communication link, or other

emphasis instead being placed upon illustrating the principles
of the invention. In the ?gures, like reference numerals des

communication link, performs the communications between

ignate corresponding parts throughout the different views.

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

FIG. 1 illustrates a typical OPS architecture.
FIG. 2 illustrates an implementation of synchronizing a
radio network with end user radio terminals.
FIG. 3 is a diagram of the time tagging of GSM transmis
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GPS sections may share circuitry.
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

s1ons.

FIG. 4 is a diagram of GSM frames carrying GPS TOW.
FIG. 5 is a ?ow diagram of offset determination.
FIG. 6 is a ?ow diagram of a wireless handset using the
offset determined in FIG. 5.

25

DETAILED DESCRIPTION
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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 identi?ers with the measured offset. In some wireless

handset designs, the frequency error of the base station clock

In FIG. 1 a typical GPS architecture is shown. System 100
comprises GPS satellite 102, which is illustrative of the con
stellation of GPS satellites that are in orbit, a MS (i.e. wireless
handset 104) which may include a GPS receiver, a base sta
tion 106, a geolocation (server) service center 108, a geolo

may also be computed.
The offset and frequency error may then be stored in the

phone, and/or transmitted to the network (via signals 116) for
35

storage in a database (possibly contained in the geolocation
service center 108). Each time a wireless handset goes

cation end application 110, and a Public Safety Answering

through that cell, the offset and error may be updated. If it is

Point (PSAP) 112. The Mobile Station (MS) 104, such as a

not possible to make a direct measurement of base station

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 ser
vices. The PSAP 112 and the geolocation end application 110

frequency error, then multiple clock-offset measurements
40

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

are included for reference only.

The GPS satellite 102 transmits spread spectrum signals

forward time assistance information to other wireless handset
45

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 sat

ellites also are transmitting signals that are received by the
wireless handset 104 and the geolocation server 108. If the

localized networks like Nextel, SMS, FRS, etc. where a group

50

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.
55

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

60

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

cation 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

help each other to determine location. For example, where a
wireless handset gets a ?x, that wireless handset can transmit
offset information, or transmit other information via a non

spread spectrum signals 114 to autonomously compute the
position of the wireless handset 104, but can still communi
cate with base station 106. Thus, base station 106 may com
municate 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 geolo

units independent of the network.
This concept may also be used in conjunction with other
of wireless handsets or mobile communication devices may

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

may be used to determine drift rates.

65

GPS position.
Turning to FIG. 2, an implementation of synchronizing a
radio network using end user radio terminals is shown. Sys
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tem 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.

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.

As described earlier, Wireless handset 104 receives signals

In yet another implementation, the Wireless handset 104

from satellites 102 and either computes a GPS position
locally, or transmits via signals 116 su?icient information to

may measure the frequency difference betWeen the GPS

alloW a server, such as the geolocation service center 108, to

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

clock and the call processing clock (provided the GPS clock

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

and the GPS system frequency standard. Similarly, the Wire

(not shoWn), determines the time offset and/ or drift betWeen
GPS time and the clock in the base station 106.

less 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

Wireless handset 105 is illustrative of a Wireless device

containing a GPS receiver Which requires knowledge of the

located at a base station. Thus, all the components may be
incorporated into a Wireless handset to measure the frequency

clock offset and/or drift of the base station 106 clock in order

to acquire satellite 102 signals and produce a GPS position
?x. 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

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
20

116 and 204 in sequence. Other sources of this information

of the Wireless handset.

Table 1 contains the information supplied by the CP section

may include non-netWork devices (not shoWn) that may be

to accompany the time mark:

implemented by independent service providers.
In another implementation, Wireless handset 105 and Wire
less 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

TABLE 1
25

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

30

geolocation service center 108 or some other source.

Name

Description

Base Station
CPiGSMiFrame
CPiGSMiBIT

Unique ID for current base station
GSM Frame Number
GSM Bit Number

Timeimarkiuncertainty

Probable error between time mark and

received bit edge (1 sigma)

Alternatively, Wireless handset 104 may compute the clock
offset and/or drift of the clock in base station 106, then be

The geolocation server 108 may receive a number of

turned off, but store the previously computed data. Upon
being re-poWered, the Wireless handset may recall the data

parameters 112 from the Wireless handset 104 including, but
35

not limited to a GSM bit identi?er, the associated GPS TOW

from its oWn memory Without making use of any external data
store. In some cases, this may eliminate the need for time

and base station ID, position data, and frequency error. Once
the clock offset and frequency difference is determined, a

keeping in the MS When the MS is poWered off Which may

Kalman Filter or other estimation method may be used to
model the wireless networks transmitter clock. In other

increase battery time betWeen charging.
The Wireless handset may also build up a database of

40

offsets computed for several different base stations, and since
the base station clocks are stable for long periods, that infor

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.

mation is useful When the Wireless handset returns to that base
station. Thus, When the mobile GPS receiver in a Wireless

At a later time, the geolocation service center may propa

handset or similar enabled device returns to a knoWn cell site 45 gate the stored time-tagged GSM frame/bit information to an

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.
In FIG. 3, the time tagging of GSM transmissions is shoWn.
A GSM netWork has been chosen for illustration. Other net
Works Will have a similar implementation. This time-tagging
is essential to the process of measuring the offset betWeen

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.

Turning to FIG. 4, a diagram of GSM frames carrying GPS
50

also illustrates the method by Which the present invention

compensates for netWork delays.

GPS time and “netWor ” time.

When the Wireless handset 104 requests aiding from the

The CP section of the Wireless handset 104 that has a valid

GPS solution, generates a time mark 110 that may be imple

55

mented 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 mes

sage 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 implementa
tion, a GPS time tag for the received GSM bit may be used for

60

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.

TOW. This functionality provides for accurate GPS time to a
Wireless handset 104 that does not yet have a GPS position. It

65

geolocation service center 108, a message from the server to
the Wireless handset is sent. The message identi?es the GPS
time With a speci?c GSM frame/bit, identi?ed as “GSM Bit
Y” in the ?gure. The server creates this message from earlier
measurements made by this, or other, Wireless handsets as
described above. When the mes sage 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,
identi?ed as “GSM Bit X” in the ?gure. 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
receiver Will then propagate the GPS time from the bit iden

US 7,925,210 B2
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ti?ed in the message (Y) to the bit that is aligned to the time

handset 104 requests aiding from the geolocation server 108

mark Qi), using nominal, (or corrected, if clock drifts are
available) frame rates, thus compensating for the network
delay and geolocation service center 108 time estimation

in step 602, a message from the geolocation server 108 to the
wireless handset is sent, step 604. The message identi?es the
GPS time with a speci?c GSM frame/bit, identi?ed as “GSM
Bit Y” in FIG. 4. The geolocation server 108 creates this
errors. Because the wireless handset 104 location is unknown,
there is an unknown transmission delay from the base station
message from earlier measurements made by this, or other,
106 to the wireless handset 104. This delay presents an
wireless handsets. When the message is received at the wire
less handset 104, the CP section of the wireless handset 104
unavoidable error in the received GPS time, but is limited by
the typically small siZes of cellular radio sites.
generates a time mark aligned with a (possibly) different
In Table 2, an example of one possible message sent from 10 GSM frame/bit, identi?ed as “GSM Bit X” in FIG. 4, see step
the geolocation server 108 to the GPS receiver in an acquiring
606. In step 608, the CP section may also send a message to
wireless handset 104 is the following:
the GPS receiver identifying the GSM frame and bit number
TABLE 2
NAME

Description

Units

Notes

gpsitimeitag

VLMUiGPSiWeek
VLMUiGPSiTOW

GPS Week Number
GPS Time of Week

Weeks
Usec

These are shown as
GPS TOW in FIG. 4.

freq
Listiofimeasiuncertainties

VLMUiFreqiError
VLMUiTimeiAccuracy
VLMUiFreqiErriAcc

Base Station Freq. Error
Uncertainty of GPS time
Uncertainty of Clock Error

Nsec/sec
Usec
Nsec/sec

This is ‘freq’ in FIG. 4.

networkireferenceitime

VLMUiGSMiFrame
VLMUiGSMiBit

GSM Frame Number
BSM Bit Number

None
None

This is bitY in FIG. 4

The items in Table 2 may be repeated once for each base
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wireless network. In some implementations, the CP section of
the wireless handset 104 may ?lter the list of base stations and

only provide data for the serving base station.
Using the data items in Table 1 and Table 2, the algorithms

compensating for network delays and time errors caused by
30

used to convert time-tagged GSM frames to precise GPS time
employed in the current implementations are:
35
CPiBits = CPiGSMiFrame * 1250 + CP GSMiBit
VLMUiBits = VLMUiGSMiFrame * 1250 + VLMUiGSMiBit
DeltaGSM = CPiBits-VLMUiBits
IF deltaGSM < —2710000 * 1250
deltaGSM += 2715648 * 1250
ELSEIF deltaGSM > 2710000 * 1250

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.
The ?ow diagrams in FIG. 5 and FIG. 6 may be imple
and hardware. The software may be presented on a signal

bearing medium that contains machine-readable instructions
40

such as magnetic tape, compact disc, paper punch cards,
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smart cards, or other optical, magnetic, or electrical digital
storage device. A controller may execute the software pre
sented on the signal-bearing medium. Examples of a control
ler may include a microprocessor, digital signal processor,
digital circuits con?gured to function as a state machine,

ENDIF
DeltaTime = deltaGSM * SecPerGSMBit/(1+VLMUiFreqierror*1e’9)

IF (GPSiTOW >= 604800 * 1e6)

the geolocation service center server 108 in step 610. Because
the wireless handset 104 location is unknown, there is an

mented in software or hardware or a combination of software

DeltaGSM —= 2715648 * 1250

GPSiTOW = VLMUiGPSiTOW + deltaTime * 1e6
GPSiWeek = VLMUiGPSiWeek

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 identi?ed in
the message to the bit associated with the time mark, thus

station identi?ed in a data structure such as a neighbor list that
identi?es base stations near the current base station in the

analog circuits con?gures to function as a state machine, a
combination of any of the above con?gured to execute the

GPS Week++

programmed instructions, such as presented on the signal
ELSEIF (GPSiTOW < 0
{GPSETOW += 604800 * 1e6

GPSfWeek-—

bearing medium.
50

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. Modi?cations and variations are pos

timeiuncertainty: VLMUiTimeiAccuracy+time—
imarkiuncertainty.

sible in light of the above description or may be acquired from
55

practicing the invention. For example, the described imple
mentation includes software but the invention may be imple

In FIG. 5, a ?ow diagram 500 of offset determination is
shown. A wireless handset 104 receives a GPS signal 114 at a

mented as a combination of hardware and software or in

GPS receiver in step 500. The wireless handset 104 also
receives a communication signal 116 from the wireless net
work in step 504 that contains timing information. The con
troller then determines the time offset and/or drift between the
clock at base station 106 sent in the received communication

hardware alone. Note also that the implementation may vary
between systems. The claims and their equivalents de?ne the
scope of the invention.
What is claimed is:
1. A wireless mobile communication device, comprising:
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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.
Turning to FIG. 6, a ?ow diagram 600 of a wireless handset

using offset determined in FIG. 5 is illustrated. A wireless

a transmitter in the wireless mobile communication device
65

to send a request message that requests aiding informa
tion from a geolocation server;
a receiver in the wireless mobile communication device in
receipt of a response message from the geolocation

US 7,925,210 B2
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server that is other than a cellular base station, Wherein
the response message identi?es absolute time With a ?rst

frame/bit number (bit Y);
a call processing section coupled to the receiver that gen
erates a timing mark aligned to a second frame/bit num

ber (bit X), Wherein the second frame/bit number (bit X)
is different from the ?rst frame/bit number (bit Y); and
a Global Positioning System (GPS) receiver in the Wireless
mobile communication device in receipt of a noti?cation
message from the call processing section that identi?es

the second frame/bit number (bit X) aligned to the tim
ing mark, Where the GPS receiver propagates the abso
lute time from the ?rst bit (bit Y) identi?ed in the
response message to the second bit (bit X) aligned to the
timing mark that enables the GPS receiver to compen
sate for netWork delay and time errors caused by the
geolocation server.
2. The Wireless device of claim 1, Where each of the ?rst

10
receiving at a receiver in the Wireless mobile communica
tion device a response message from the geolocation
server that is other than a cellular base station, Wherein
the response message identi?es absolute time With a ?rst

frame/bit number (bit Y);
generating in a call processing section that is coupled to the
receiver, a timing mark aligned to a second frame/bit
number (bit X), Wherein the second frame/bit number

(bit X) is different from the ?rst frame/bit number (bit

Y);
receiving at a Global Positioning System (GPS) receiver in
the Wireless mobile communication device a noti?cation

message from the call processing section that identi?es
the second frame/bit number (bit X) aligned to the tim

ing mark;
propagating the absolute time from the ?rst bit (bit Y)
identi?ed in the response message to the second bit (bit

X) aligned to the timing mark; and

frame/bit number (bitY) and the second frame/bit number (bit

compensating for netWork delay and time errors caused by

X) is a GSM frame/bit number.

the geolocation server in the GPS receiver.
5. The method of claim 4, Where each of the ?rst frame/bi

3. The Wireless device of claim 1, Where the netWork delay
comprises compensation for time estimation errors of the
geolocation server.
4. A method for synchronizing a Wireless mobile commu

number (bit Y) and the second frame/bit number (bit X) is a
GSM frame/bit number.

6. The method of claim 4, Where compensating for netWork
25 delay comprises compensating for time estimation errors of
sending by a transmitter in the Wireless mobile communi
the geolocation server.
cation device a request message that requests aiding

nication device, comprising:

information from a geolocation server;

*
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