
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date

10 June 2010 (10.06.2010) WO 2010/064969 Al

(51) International Patent Classification: (SE). KANGAS, Ari [SE/SE]; Skridskovagen 1, S-181
GOlS 5/12 (2006.01) H04W 64/00 (2009.01) 30 Lidingδ (SE).

(21) International Application Number: (74) Agent: HASSELGREN, Joakim; Ericsson AB, Patent
PCT/SE2009/050754 Unit LTE, S-164 80 Stockholm (SE).

(22) International Filing Date: (81) Designated States (unless otherwise indicated, for every
17 June 2009 (17.06.2009) kind of national protection available): AE, AG, AL, AM,

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(26) Publication Language: English DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(30) Priority Data: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

61/120,2 19 5 December 2008 (05.12.2008) US ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,

(71) Applicant (for all designated States except US): TELE- NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

FONAKTIEBOLAGET L M ERICSSON (PUBL) [SE/ SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

SE]; S-164 83 Stockholm (SE). TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72) Inventors; and (84) Designated States (unless otherwise indicated, for every

(75) Inventors/Applicants (for US only): SIOMINA, Iana kind of regional protection available): ARIPO (BW, GH,

[SE/SE]; Master Simons Vagen 20, D41, S-170 66 Solna GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

[Continued on next page]

(54) Title: METHOD AND ARRANGEMENT IN A TELECOMMUNICATION SYSTEM

(57) Abstract: The present invention provides a method and apparatus for
enhancing signal measurements for positioning in a device (22) of a

60- Start telecommunication network. The method comprises receiving a plurality of
transmissions from a plurality of cells, at least partially cancelling a trans
mission from a first cell of the plurality of cells, and then attempting to de
tect a transmission from a second cell of the plurality of cells. Timing mea

62 - Estimate channel between surements may then be taken from the plurality of received transmissions to
terminal and cell enable the position of the device to be determined.

64 - Generate estimated
transmission of cell

66 - Receive plurality of transmissions

68 - Subtract estimated
transmission of cell

70 - Detect transmission from
a different cell

72 - Take timing measurements

Figure 4



ES FI FR GB, GR HR HU IE IS IT LT LU LV f 1* ( 4.1 7( lv))
MC5 MK5 MT5 N L5 N O5 PL5 PT5 RO5 SE5 SI5 SK5 TR) 5 Published:
OAPI (BF BJ CF CG CI CM GA GN GQ GW ML . . . . , , , . , ,,„
MR NE SN TD TC — with international search report (Art. 21(3))

Declarations under Rule 4.17:



METHOD AND ARRANGEMENT IN A TELECOMMUNICATION SYSTEM

FIELD OF THE INVENTION

The present invention relates to methods and arrangements in a telecommunication

system, in general to a method of and an apparatus for detecting signals from one or

more cells that are not the cells with the strongest signals, and in particular to position

detection in a telecommunication system.

BACKGROUND

The possibility of determining the position of a mobile device in a wireless

telecommunication network has enabled application developers and wireless network

operators to provide location based, and location aware, services. Examples of those

include guiding systems, shopping assistance, friend finder, presence services,

community and communication services and other information services giving the

mobile user information about their surroundings.

In addition to these commercial services, the governments of several countries have

put requirements on network operators to be able to determine the position of an

emergency call. For instance, the governmental requirements in the USA (FCC E91 1)

state that it must be possible to determine the position of a certain percentage of all

emergency calls. The requirements make no distinction between indoor and outdoor

environments.

In outdoor environments, the position estimation can be done using positioning

systems, e.g. GPS (Global Positioning System) based methods like Assisted-GPS (A-

GPS). Position estimation can also be performed using the wireless network itself.

Methods using the wireless network can be arranged into two main groups: those using

measurements from a single radio base station, and those using measurements from a

plurality of radio base stations.

The first group comprises methods that are based on the radio cell to which a mobile

terminal is attached, e.g. by using Cell-ID or a combination of cell-ID and Timing

Advance (TA). The TA measurement principle is depicted in figure 1.



A radio base station 10 serves three radio cells 12a, 12b, 12c. Although three cells are

depicted in this example, in general each radio base station will serve one or more

radio cells, In order to determine the location of a mobile terminal 14, the travel time of

radio waves from the radio base station 10 to the mobile terminal 14 and back is

measured. The distance r from radio base station 10 to mobile terminal 14 then follows

from the formula:

TA
r = c -

where TA is the round trip time and where c is the speed of light.

The round trip time measurement alone defines a circle, or if the inaccuracy is

accounted for, a circular strip around the radio base station 10 (more accurately, a

sphere, or spherical shell) is defined. By combining this information with the cell

polygon, angular extent of a part-circular strip 16 that defines the possible position of

the mobile terminal 14 can be computed.

In several systems, therefore, among those Release 8 of the 3GPP specifications (also

known as long term evolution, or LTE), the round trip time TA can be used to identify

the distance from the antenna at which a mobile terminal is positioned. However, it is

not possible using this method to ascertain where exactly in the sphere or sector the

UE is. If TA measurements determine that the mobile terminal is for example 500 m

from the radio base station, this is along an arc in a sector or circumference of a circle.

To overcome this problem, a second group of methods uses round trip time

measurements from a plurality of radio base stations. By determining its distance from

a plurality of radio base stations, a mobile terminal can more accurately triangulate its

position.

However, modern telecommunications systems are designed to provide high data rates

in the downlink and the uplink (i.e. in communications to and from the mobile terminal).

It is also desirable to reduce power usage in the mobile terminal, in order to prolong the

battery life as much as possible. Both of these requirements mandate a high quality

radio link between the mobile terminal and its serving radio base station (i.e. the radio

base station associated with the mobile terminal's serving radio cell). Thus,



interference from other neighbouring radio base stations should be kept to a minimum,

and in modern telecommunication systems this is very successfully achieved. A mobile

terminal wishing to determine its location, however, may have difficulty in detecting

signals from neighbouring radio base stations for this very reason.

What is required, therefore, is a method whereby a mobile terminal can detect signals

from radio base stations other than its serving radio base station, for example, in order

to determine its location.

SUMMARY

Currently no timing-based positioning solution has been specified for the long-term

evolution (LTE) of the UTRAN (E-UTRAN). A straightforward approach would be to

mimic the methods used in previous generations of cellular systems. However, as will

be outlined in the following, these methods would be faced with coverage problems,

e.g. due to too low carrier to interference ratio (C/l), unless certain measures are taken,

which were not needed in previous cellular systems since the air interfaces had

different characteristics.

It is the basic idea of embodiments of the present invention to at least partially cancel

signals received from a cell with relatively high signal strength, so that signals from

cells with relatively low signal strength can be more easily detected.

For example, in one aspect of the present invention, there is provided a method of

enhancing signal measurements for positioning in a device of a telecommunications

system. The telecommunications system further comprises a plurality of cells served

by one or more radio base stations, the plurality of cells comprising at least a first cell

and one or more second cells. The method comprises receiving a plurality of

transmissions from the plurality of cells; at least partially cancelling, from the plurality of

received transmissions, a transmission from the first cell, generating one or more

remaining transmissions; attempting to detect, from the one or more remaining

transmissions, a transmission from the one or more second cells; and taking timing

measurements from the plurality of received transmissions.



The first cell may be the serving cell of the device, or a neighbouring cell. Further, the

first and second cells may be maintained by the same radio base station or different

radio base stations.

In embodiments of the invention, the transmissions may comprise any of reference

signals, synchronization signals, or dedicated positioning reference signals.

In another embodiment of the invention, the device at least partially cancels the

transmission from the first cell by estimating the channel between the device and the

first cell, generating an estimated transmission, and subtracting the estimated

transmission from the received plurality of transmissions.,

Other objects, advantages and novel features of the invention will become apparent

from the following detailed description of the invention when considered in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and to show more clearly how it

may be carried into effect, reference will now be made, by way of example, to the

following drawings, in which:

Figure 1 illustrates a method of determining the position of a terminal in a

telecommunications network;

Figure 2 illustrates a method of determining the position of a terminal in a

telecommunications network according to embodiments of the present invention;

Figure 3 illustrates a device according to embodiments of the present invention;

Figure 4 is a flowchart of a method according to embodiments of the present invention;

and

Figure 5 illustrates synchronization signals employed in embodiments of the present

invention.



DETAILED DESCRIPTION

Figure 2 shows a telecommunication system 20.

The telecommunication system 20 may be, for example, an evolved universal terrestrial

radio access network (E-UTRAN) for use with Release 8 or any later release of the

3GPP specifications, or any other wireless telecommunication network such as

CDMA2000, GSM, WLAN, etc.

The system 20 comprises a device 22, which in the illustrated example is a mobile

terminal, also called a user equipment or mobile station. The invention is also

applicable to stationary terminals.

The system 20 further comprises a plurality of radio base stations 24, 26, 28, of which

three are shown here. One of the radio base stations, referenced 24, is the serving

radio base station, which maintains the particular radio cell with which the device 22 is

registered, as will be appreciated by those skilled in the art. Moreover, each radio base

station 24, 26, 28 may maintain more than one radio cell. In operation, therefore, the

device 22 primarily sends transmissions to (uplink), and receives transmissions from

(downlink), the serving cell, which is maintained by the serving radio base station 24.

The device 22 may also be able to detect signals from neighbouring radio base stations

26, 28 or signals from cells that are not the serving cell; however, these signals will in

general be much weaker than those from the serving radio base station 24.

As previously mentioned, at certain instances it is useful to determine the geographical

location of the device 22. This may be instigated by the device 22 itself, or by the

network, for example if the device 22 is making an emergency call. In the latter case,

the device 22 receives an instruction from the serving radio base station 24 to

determine its location.

When determining its location, in one embodiment the device 22 takes time of arrival

(TOA) measurements from each of the radio base stations 24, 26, 28 in its vicinity.

The measurements allow the device 22 to determine a measure of the distance (in

practice, a pseudo-distance) from each radio base station, in effect generating circles

(or circular strips, taking into account inaccuracy in the measurements) whose radii is



equal to the distance, or pseudo-distance, of the device 22 from each respective radio

base station. The use of "pseudo-distance" arises because of the receiver clock bias in

the device 22 (see equations (1a) to (1n) below). In such an embodiment, the absolute

distance from each radio base station is not measured. The device 22 can then

determine its location as being at the intersection of these circles.

The TOA principle can be written in mathematical form as follows.

+j x- x +y- y /c+b (1a)

tR=tτ
2+j(x-x ) +(y-y2) / c+b+v2( b)

=tT
N+ l (χ - χ ) +(y-yN) /c+b+vN (in)

where:

' : Time of reception by the device for the /th base station (measured)

tr : Time of transmission from the /th base station

X1,y, : Coordinates of /th base station

c : Speed of light

x , y. Coordinates of MS computed by solving equations (at MS or in network node)

b : receiver clock bias

/ : Measurement error of /th timing measurement

t may be provided to the device 22 in a number of ways. For example, may be

provided with assistance data, or known to the device 22 in a synchronized network.

The coordinates of the /th base station, x , and y,, are known in the network, and may be

transmitted to the device 22, or the device 22 could maintain a local database of base

station coordinates.

It will be apparent to those skilled in the art that in remote telecommunication systems,

where a radio base station serves one or more cells using antennas that are remote

from the location of the radio base station, it is the coordinates of the antennas that are

important for these calculations.

The equations (1a) to (1n) can be solved for the unknowns (x, y, b) whenever n >3 and

the geometry of the base stations is good, i.e. spaced such that the device 22 has to



look in a different direction for each base station,. One method of solving the equations

is to use numerical optimization solutions based on Taylor series expansions of

equations (1a) to (1n), although alternative methods are well known in the art.

The equations (1a) to (1n) may be solved in the device 22 itself, or remotely in the

network, in which case the device 22 transmits the timing measurements to the

network via the serving base station 24.

In addition to the TOA-based method described above, alternative methods of

positioning will be known to those skilled in the art. For example, time difference of

arrival (TDOA) methods measure the difference in arrival times at different base

stations of a pulse signal transmitted by the device 22. Adapting equations (1a) to ( 1n)

for TDOA methods is straightforward for those skilled in the art.

Positioning using a timing-based method therefore requires that the timing of at least

three geographically dispersed radio base stations is measured. It is necessary to

ensure that the signal-to-noise ratio (SNR) to the third strongest base station is strong

enough so that it can still be detected by the device 22. Cellular systems which reuse

the same frequency band are designed to create strong isolation between cells,

meaning that the signal from the own serving cell should be strong while interference

from the neighbouring base stations should be minimized. This means that the

requirements for positioning and communication are conflicting. Since modern

telecommunication systems are primarily for communication, time measurements for

positioning need to be done at very low C/l (carrier to interference ratio) to

neighbouring base stations, which puts high requirements on the device receiver and

also typically degrades the positioning accuracy. For example, in a setup that

minimizes inter-cell interference the C/l to the third base station may be very low,

-23dB at the 5% level for the third strongest base station.

In other circumstances, transmissions from a neighbouring cell may be strongest and

prevent the device 22 from detecting signals from a third base station, or even from the

serving radio base station 24.

According to embodiments of the present invention, to overcome these problems, the

device 22 suppresses signals received from a first radio base station so that it can

better detect the weaker signals from second radio base stations, for example



suppressing the signals received from the serving radio base station 24 so that it can

better detect signals from neighbouring radio base stations 26, 28. This method has

particular utility when determining the location of the device 22 because it enables the

device 22 to detect the multiple signals necessary for location determination.

Figure 3 shows a device 22 according to embodiments of the present invention. In one

embodiment, the device 22 is a terminal.

The device 22 comprises an antenna 40 coupled to Rx/Tx circuitry 42. Coupled to the

Rx/Tx circuitry 42 is a processor 44 that comprises a channel estimation block 48, a

signal detection block 50, and a location determination block 52. Also coupled to the

processor 44 is input/output circuitry 54 for receiving inputs from and providing outputs

to the user of the device 22.

In operation, the antenna 40 receives transmissions and passes these to the Rx/Tx

circuitry 42. The Rx/Tx circuitry 42 demodulates the transmissions and passes them to

the processor 44 for decoding. Precise operation of the device 22 will be described in

greater detail below

It will be apparent to those skilled in the art that numerous features usually present in

telecommunication devices, where they are not essential to an understanding of the

present invention, have not been illustrated for the purposes of clarity. It will also be

apparent that various alternative features may be employed than those in this

illustrated embodiment. For example, the device 22 may comprise more than one

antenna, allowing for multiple-input, multiple-output (MIMO) communications. More

than one corresponding Rx/Tx circuitry may also be provided. The function of the

elements defined in the processor 44 may be performed by a single processor unit, or

by different processor units.

Figure 4 is a flowchart of a method according to embodiments of the present invention.

The method begins in step 60.

In step 62, the device 22 estimates the channel between it and a first cell, for example

its serving cell, or nearest neighbouring cell. In one embodiment, the antenna 40

receives transmissions from the serving cell in order to maintain and support its



connection with the network. For example, such transmissions may include reference

signals, synchronization signals, dedicated positioning reference signals, etc. The

device 22 knows the "ideal" form of the signals (i.e. the reference signals as transmitted

by the serving radio base station) and so can then determine the effect of the channel

on the received transmission. The device 22 may also be able to detect such signals

from neighbouring cells, if the signal to noise ratio is sufficient (for example if the SNR

is above a threshold value). With its knowledge of the reference signals,

synchronization signals, dedicated positioning reference signals, etc, used by those

cells, the device 22 can then estimate the channel with those neighbouring cells. Thus,

channel estimation may be performed using any signal where the form of the signal is

known beforehand by the device 22. This operation is performed by the channel

estimation block 48 in the processor 44.

In Release 8 of the 3GPP specifications, synchronization signals are transmitted in

subframes 0 and 5 as illustrated in Figure 5 . The primary synchronization signal (PSS)

is transmitted in the last OFDM symbol and the secondary synchronization signal

(SSS) in the penultimate OFDM symbol of a subframe. There are three different PSS

sequences and 168 different SSS sequences. The sequence identities are used to

distinguish different cells. The identity of the cell then can be used to determine the

reference signal sequence and its allocation in the time-frequency grid. The

synchronization signals occupy 62 resource elements in the centre of the allocated

bandwidth.

Also in Release 8 of the 3GPP specifications, reference symbols are transmitted on

certain resource elements in every subframe and over the entire bandwidth. They are

therefore very suitable for use in channel estimation, especially when the timing

measurements are to be performed on other signals, e.g. dedicated positioning

reference signals that may be provided in later releases. The dedicated positioning

reference signals could themselves be used for channel estimation. The reference

signals may be general, or cell-specific.

In step 64, the device 22 generates an estimate of a signal to be received by the device

22 from the first cell. In one embodiment, the estimated signal may be the same signal

type as used to perform channel estimation. However, in other embodiments, it may

be more suitable to perform channel estimation using one type of signal and generate a

different type of estimated signal using that channel estimate. For example, reference



signals may be particularly well spread throughout the resources of the channel, and so

provide a better signal to perform channel estimation on, i.e. making the channel

estimate more robust. A different type of signal (for example one located in a more

precise area of the channel resources) may then be estimated using that more robust

channel estimate. As with channel estimation, any signal where the device 22 knows

the type of signal as it was transmitted by the radio base station is suitable for this

purpose. For example, the estimated signal may be an estimate of a reference signal,

a synchronization signal and/or a dedicated positioning reference signal.

In the telecommunication network, the radio base stations may be substantially

synchronized, so that certain transmissions from one radio base station take place at

substantially the same time as those transmissions from other radio base stations. For

example, in one embodiment, reference signals, synchronization signals and/or

dedicated positioning reference signals may be transmitted by each radio base station

at the same time. If the telecommunication network is unsynchronized, transmissions

from multiple base stations may still be received by the device 22 at substantially the

same time.

In step 66, then, the device 22 receives a plurality of transmissions from a plurality of

cells. For example, the device 22 may receive a transmission from the first cell (e.g.

the serving cell), as well as at least one transmission from at least one second cell (e.g.

a neighbouring cell). The transmissions may include, in one embodiment, any of

reference signals, synchronization signals and/or dedicated positioning reference

signals. The transmissions are received at substantially the same time, so that it is

difficult to detect weaker signals in the light of more dominant, stronger signals from, for

example, the serving cell or nearest neighbouring cell.

In step 68, the estimated signal is subtracted from the received plurality of

transmissions. For example in one embodiment, where the received plurality of

transmissions includes a plurality of reference signals, the estimated reference signal

of the first cell is subtracted from the received plurality of transmissions. In another

embodiment, where the received plurality of transmissions includes a plurality of

synchronization signals, the estimated synchronization signal of the first cell is

subtracted from the received plurality of transmissions. In a further embodiment, where

the received plurality of transmissions includes a plurality of dedicated positioning



reference signals, the estimated dedicated positioning reference signal of the first cell

is subtracted from the received plurality of transmissions.

Thus, after subtracting the estimated signal energy of the transmission from the first

cell, at least one residual signal is left which contains the generally weaker

transmission from the at least one second cell.

It will also be clear to those skilled in the art that step 64 may be performed after the

plurality of transmissions is received in step 66. All that is required is that the signal is

estimated before it is subtracted from the received plurality of transmissions.

In step 70, the device 22 attempts to detect the transmission of the at least one second

cell from the at least one residual signal. This is performed by the signal detection

block 50 in the processor 44. However, the task of finding the transmission of the

second cell(s) is made much easier because the dominant signal from the first cell has

been at least partially cancelled in step 68.

It is possible that the device 22 may be able to detect signals from more than one cell

with sufficient energy such that it can perform channel estimation and signal

subtraction also for these other cells. Therefore, in these embodiments, steps 62, and

64 may be repeated for those further cells. The estimated transmission of the further

cell may then be subtracted from the remaining residual signals such that

transmissions from the first cell and the next most interfering cell are at least partially

cancelled.

However, in most cases, it should be sufficient to subtract solely the estimated

transmission of the first cell (e.g. the dominant cell) in order to be able to detect the

signals from second cells.

The method proceeds to step 72. In order to determine its precise location (within

errors), the device 22 requires signals from at least three radio base stations, e.g. its

serving radio base station 24 plus at least two neighbouring radio base stations 26, 28.

If the geometry is bad, however, more signals may be needed. The device 22 takes

timing measurements from each of the detected transmissions in the plurality of

transmissions, i.e. transmissions from the strongest cell (before it is at least partially

cancelled) and from the transmissions detected in step 70.



The device 22 may proceed as shown in Figure 2 , using the location determination

block 52 to take timing measurements from each signal and to solve the equations (1a)

to (1n) as described above (or alternatively to solve TDOA equations, or another

method of determining the location based on timing measurements). The device may

determine its location itself, in which case this may be output simply to the user of the

device 22, or transmitted to the telecommunications network via the serving radio base

station 24. The network may then use this information to locate the user in the event of

an emergency call, or to provide location-based services as previously described.

Alternatively, the timing measurements may be transmitted directly to the serving radio

base station 24, which itself solves the equations (1a) to (1n) to determine the location

of the device 22. In another embodiment, a core network of the telecommunications

network may solve the equations (1a) to ( 1n) to determine the location of the device 22.

With standardized cell-specific reference signals, different cells can use six different

shifts in frequency and 504 different signals exist. In practice there is a reuse 3 pattern

for reference symbols (when assuming two Tx antennas). For low load scenarios,

therefore, the interference could then be favourable for time measurements on

reference signals; for high load scenarios the situation becomes similar to that for

synchronization signals. However, dedicated positioning reference signals may be

provided for this purpose.

There is therefore provided a method in a device for detecting signals from

neighbouring radio base stations by suppressing signals received from a dominant

interferer, e.g. the serving radio base station or a neighbouring cell. The method may

be employed, for example, when attempting to determine the position of the device, by

enabling timing measurements to be taken from the plurality of received transmissions.

It should be noted that the above-mentioned embodiments illustrate rather than limit

the invention, and that those skilled in the art will be able to design many alternative

embodiments without departing from the scope of the appended claims. The word

"comprising" does not exclude the presence of elements or steps other than those

listed in a claim, "a" or "an" does not exclude a plurality, and a single processor or other

unit may fulfil the functions of several units recited in the claims. Any reference signs in

the claims shall not be construed so as to limit their scope.



CLAIMS

1. A method of enhancing signal measurements for positioning in a device of a

telecommunications system, the telecommunications system further comprising a

plurality of cells served by one or more radio base stations, the plurality of cells

comprising at least a first cell and one or more second cells, the method comprising:

receiving (66) a plurality of transmissions from the plurality of cells;

at least partially cancelling (68), from the plurality of received transmissions, a

transmission from the first cell, generating one or more remaining transmissions;

attempting to detect (70), from the one or more remaining transmissions, a

transmission from the one or more second cells; and

taking timing measurements from the plurality of received transmissions to

enable the position of the device to be determined.

2 . A method as claimed in claim 1, further comprising:

estimating (62) a channel between the device and the first cell; and

using (64) the estimated channel to generate an estimated transmission from the

first cell.

3 . A method as claimed in claim 2 , wherein said channel is estimated using one or

more of reference signals, synchronization signals, and dedicated positioning reference

signals transmitted from the first cell to the device.

4 . A method as claimed in claim 2 or 3 , wherein said at least partially cancelling

comprises:

subtracting (68) the estimated transmission from the plurality of received

transmissions.

5 . A method as claimed in any one of the preceding claims, wherein said

transmissions comprise one or more of: reference signals, synchronization signals and

dedicated positioning reference signals.

6 . A method as claimed in any preceding claim, wherein the plurality of cells

comprises at least two second cells, and wherein the one or more remaining

transmissions comprises two or more remaining transmissions, the method further

comprising:



at least partially cancelling, from the two or more remaining transmissions, a

transmission from one of the at least two second cells, generating one or more further

remaining transmissions; and

attempting to detect, from the one or more further remaining transmissions, a

transmission from another one of the two or more second cells.

7 . A method as claimed in any one of the preceding claims, further comprising:

determining (72) the location of the device from said timing measurements.

8 . A method as claimed in any one of claims 1 to 6 , further comprising:

transmitting said timing measurements to a serving cell.

9 . A device (22) for use in a telecommunications system, the telecommunications

system further comprising a plurality of cells served by one or more radio base stations

(24, 26, 28), the plurality of cells comprising at least a first cell and one or more second

cells, the device (22) comprising:

at least one antenna (40), configured to receive a plurality of transmissions from

the plurality of cells; and

a processor (44), configured to at least partially cancel, from the plurality of

received transmissions, a transmission from the first cell, generating one or more

remaining transmissions, and to attempt to detect, from the one or more remaining

transmissions, a transmission from the one or more second cells, wherein the

processor (44) is further configured to take timing measurements from each of said

plurality of received transmissions to enable the position of the device (22) to be

determined .

10. A device as claimed in claim 9 , wherein the processor (44) is further configured to

estimate a channel between the device (22) and the first cell and to use the estimated

channel to generate an estimated transmission from the first cell.

11. A device as claimed in claim 10, wherein the at least one antenna (40) is

configured to receive one or more reference signals from the first cell, and wherein the

processor (44) is configured to estimate the channel using said reference signals.

12. A device as claimed in claim 10 or 11, wherein the processor (44) is configured to

subtract the estimated transmission from the plurality of received transmissions.



13. A device as claimed in any one of claims 9 to 12, wherein said transmissions

comprise one or more of: reference signals, synchronization signals and dedicated

positioning reference signals.

14. A device as claimed in any one of claims 9 to 13, wherein the processor (44) is

further configured to determine the location of the device (22) from said timing

measurements.

15. A device as claimed in any one of claims 9 to 13 , wherein the at least one

antenna (40) is further configured to transmit said timing measurements to a serving

cell.
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