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(57) Dans un systeme a picocellules (100) comprenant
des premicre et seconde stations de base (104, 108), un
signal de canal balis¢ (BCCH) commun est transmis par
lesdites premicere et seconde stations de base (104, 108),
a destination d’un premier et d’un second telephones
cellulaires (120, 122). La premicre station de base (104)
est en communication avec le premier teléphone
cellulaire (120), et la seconde station de base (108) est en
communication avec le second te€leéphone cellulaire
(122). Tandis quun signal de position de
synchronisation mediane transmis sur un ntervalle de
temps par le second telephone cellulaire (122) est recgu, la
seconde station de base effectue des mesures de
puissance sur les signaux transmis par le premier
telephone cellulaire (120).
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(57) In a picocell system (100), a first and a second base
station (104, 108) 1s provided. A common Broadcast
Control Channel 1s transmitted by the first and second
base stations (104, 108) to a first and a second cellular
telephone (120, 122). The first base station (104) 1s 1n
communication with the first cellular telephone (120)
and the second base station (108) 1s 1n communication
with the second cellular telephone (122). Whilst a
midamble of a time slot transmitted by the second
cellular telephone (122) 1s being received, the second
base station makes power measurements of
transmaissions from the first cellular telephone (120).
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(57) Abstract

In a picocell system (100), a first and a second base station (104, 108) is provided. A common Broadcast Control Channel is
transmitted by the first and second base stations (104, 108) to a first and a second cellular telephone (120, 122). The first base station (104)
is in communication with the first cellular telephone (120) and the second base station (108) is in communication with the second cellular
telephone (122). Whilst a midamble of a time slot transmitted by the second cellular telephone (122) is being received, the second base
station makes power measurements of transmissions from the first cellular telephone (120).
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SYSTEM FOR AND METHOD OF MEASURING POWER

Field of the Invention

The present invention relates to a method of and system for measuring
power in a picocell or microcell of a time division communications system, for
example, a Time Division Multiple Access (TDMA) system, such a Global
System for Mobile communications (GSM) cellular network.

In a picocell of a GSM system, it is necessary to measure power of Radio
Frequency (RF) transmissions between at least one base station and a
mobile terminal for the purpose of determining a best service cell having the
least propagation path loss. However, it is not possible to make such a
measurement in accordance with the European Telecommunications
Standards Institute (ETSI) specification for GSM (ETSI GSM 05.08) if
common Broadcast Control Channel (BCCH) data is transmitted by all of

the base stations.

As a way of achieving the above object in a picocell, it is known to provide an
additional receiver at each base station in a geographic area to be covered by
the picocell. Such a solution permits the power of uplink transmissions from
the mobile terminal within a coverage area of each of the base stations
provided with the additional receiver to be. However, the provision of
additional receivers at the base stations is costly, increases the power
consumption of each base station, and increases the physical dimensions of

each base station.
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Summary of the Invention

According to a first aspect of the present invention, there is provided a
communications system comprising a first terminal arranged to transmit
training data in a time slot to a base station, wherein the base station is
arranged to make a power measurement of a transmission from a second

terminal whilst the training data is being transmitted from the first
terminal.

According to a second aspect of the present invention, there is provided a
method of measuring power in a system comprising of a first terminal
arranged to transmit training data in a time slot to base station, the method

comprising the step of: measuring the power of a transmission from a second
terminal whilst the training data is being transmitted from the first
terminal.

According to a third aspect of the present invention, there is provided a base
station as claimed in Claim 11 or Claim 12, wherein the communications

unit comprises a synthesiser capable of receiving a transmission from the
first terminal and the transmission from the second terminal, the

synthesiser being arranged to tune to a frequency of the transmission of the
second terminal prior to making the power measurement.

It is thus possible to provide a low cost apparatus for and method of
measuring power within a picocell or microcell which has both reduced
power consumption and reduced physical dimensions. Additionally, speech

quality is not degraded and data throughput of a communications system,
into which the picocell or microcell is integrated, is not reduced.

Other, preferred, features and advantages are set forth in, and will become

apparent from, the following description and appended dependent claims.
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Brief Description of the Drawings

At least one embodiment of the invention will now be described, by way of

example, with reference to the accompanying drawings, in which:

FIG. 1 is a schematic diagram of a system constituting an embodiment of the
present invention;

FIG. 2 is a schematic diagram of a receiver chain for use in the system of
FIG. 1;

FIG. 3 is a schematic diagram of a first data frame structure for the system
of FIG. 1;

FIG. 4 18 a schematic diagram of a second data frame structure for the
system of FIG. 1; and

FIG. 5 is a flow diagram of the operation of the system of FIG.1.

Description of an Embodiment of the Inventic

A picocell system 100 (FIG. 1) installed in a geographic area, for example, a
room 102 comprises a first base station 104 having a first associated

coverage area 106 and a second base station 108 having a second associated
coverage area 110.

Both the first and second base stations 104, 108 are independently coupled
to a Base Station Controller (BSC) 112, the BSC 112 being coupled to a
Mobile Switching Centre (MSC) 114. The MSC 114 can be in communication

with a fixed terminal 116, such as a land-line telephone, via a Public
Switched Telecommunications Network (PSTN) 118.
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An example of the first and second base stations 104,108 is a pair of M-
CELL® base stations manufactured by a Motorola Limited. The M-CELL
base stations have appropriate hardware and/or software modifications so as
to be capable of functioning with a single common Broadcast Control
Channel (BCCH). The M-CELL base stations are adapted to function using
a single carrier signal supporting eight time slots. However, it is not
essential to use a single carrier signal, and other systems can be employed.

A first mobile terminal 120 is located within the first coverage area 106 and
the second coverage area 110. However, it is not essential for the first
mobile terminal 120 to be located within the second coverage area 110. The
first mobile terminal 120 can be located in the vicinity of the second coverage

area 110. A second mobile terminal 122 is located within the second
coverage area 110.

An example of the first and second mobile terminals 120,122 is a StarTac®
GSM cellular telephone manufactured by Motorola GmbH.

Referring to F1G.2, each of the first and second base stations 104, 108
includes, inter alia, a receiver chain 200. The receiver chain 200 has an
antenna 202 coupled to a low noise amplifier 204, the low noise amplifier 204
being coupled to a band pass filter 206. The band pass filter 206 is coupled
to a mixer 208, the mixer 208 being coupled to a low pass filter 212 and a
switched synthesiser unit (SSU) 210. The SSU 210 comprises a first
synthesiser 214 and a second synthesiser 216 connected to an output
terminal 220 via a switch 218. The SSU 210 is capable of switching between
the generation of a first sinusoidal wave having a first frequency and a
second sinusoidal wave having a second frequency.

The low pass filter 212 is coupled to an analogue to digital converter (ADC)

222 which is coupled to a Digital Signal Processor (DSP) 226 via a buffer
224.

The above described receiver chain 200 is shown for exemplary purposes
only and can also be integrated into a transceiver circuit (not shown).
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The first base station 104 is capable of transmitting a first repeating
sequence of data frames comprising a first data frame 300 (FIG. 3). The
remaining data frames in the first repeating sequence have the same
structure as the first data frame 300. The first data frame 300 comprises a
first, second, third, fourth, fifth, six, seventh and eighth time slot 302, ....,
316 as is known in the art. Each time slot 302,....316 has a duration of 577
is and comprises a portion containing a training sequence, for example, a

midamble 318 and a first and a second data portion 320, 322 for conveying
traffic or control data.

Similarly, the second base station 108 is capable of transmitting a second
repeating sequence of data frames comprising a second data frame 400 (FIG.
4). The remaining data frames in the second sequence have the same
structure as the second data frame. In this example, the structure of the
first data frame 300 is substantially similar to the structure of the second
data frame 400. The second data frame 400 comprises a first, second, third,
fourth, fifth, sixth, seventh and eighth time slot 402,..., 416 as it known in
the art. Each time slot 402,..., 416 has a duration of 577 us, and comprises a
portion containing a training sequence, for example, a midamble 418 and a
first and a second data portion 420, 422 for conveying traffic or control data.

The training sequences 318, 418, as described above, are sequences of bits
known to all components of a network, for example, base stations and mobile
terminals, and are used for various calculations, for example, channel
estimation, frame synchronisation, timing advance estimation and carrier

phase recovery. The training sequences 318, 418 can be located at any point
within the time slots 302,..., 316, 402,..., 416.

Operation of the above picocell system 100 will now be described below.

A call is established, according to any known method in the art, between the
first base station 104 and the first mobile terminal 120. A first traffic
channel (TCH) is allocated to one of the second, fourth, fifth, sixth, seventh
or eighth time slot 304, 308, 310, 312, 314, 316 in the first data frame 300,
for example, the second time slot 304. The time slot allocated can be a next
available time slot. The first base station 104 is in communication with the
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first mobile terminal 120 and communicates by transmitting the first

repeating sequence of data frames, including for example, the first data
frame 300.

Similarly, the second base station 108 is in communication with a second
mobile terminal 122 and communicates by transmitting the second repeating
sequence of data frames, including for example, the second data frame 400.
In this example, the fourth time slot is allocated for communication between
the second mobile terminal 122 and the second base station 108.

Due to the existence of a common BCCH, as described above, transmitted in
this example in the first time slots 302, 402, traditional power
measurements are not available. Therefore, it 1s necessary to measure the
power of transmissions from, for example, the first mobile terminal 120 at
both the first and second base stations 104, 108 in order to determine which

of the first or second coverage areas 106,110 has the least propagation path
loss.

The measurement of the power, at the first base station 104, of
transmissions from the first mobile terminal 120 can easily be achieved by
measuring the transmission power of the second time slot 304.

Referring to FIG. 5, the method of measuring (5600) uplink power

transmitted by the first mobile terminal 120 at the second base station 108
is as follows.

The first synthesiser 214 of the SSU 210 (FIG. 2) is tuned (step 502) to
receive the fourth time slot 408 transmitted from the second mobile terminal
122. The second base station 108 awaits receipt (step 503) of the first or
second data portion 420, 422. When the first data portion 420 of the fourth
time slot 408 is received by the second base station 108, traffic data
contained in the first data portion 420 is stored (step 504). The second base
station 108 measures the power of the traffic data received (step 506). The
second base station 108 then determines (step 508) whether the whole of the
first data portion 420 has been received by monitoring the time elapsed from
the receipt of the beginning of the fourth time slot 408. If the midamble 418
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has not been detected, the second base station 108 continues to receive and

store the traffic data (step 504) and measure the power of the traffic data
(step 506).

When the second base station 108 has identified that the duration of the first
data portion 208 has elapsed, i.e. the beginning of the midamble 418 (step
508) has been identified, the second base station 108 checks whether the
second data portion 422 has been received (step 509). If the second data
portion 422 has not been received, the second synthesiser 216 is set (step
510) to the frequency on which the first mobile terminal 120 is transmitting
and the switch 218 is actuated so that the second synthesiser 2186 is
connected to the mixer 208.

The second base station 108 can then receive and measure the power of
transmissions from the first mobile terminal 120 whilst the midamble 418 is
being transmitted to the second base station 108 from the second mobile
terminal 122 (step 512). The measured power is then stored.

The second base station 108 then proceeds to determine (step 514) whether
sufficient time has elapsed in order to measure the power of transmissions
from the first mobile terminal 120. If more time is required, the second base
station 108 continues to measure the power of the first mobile terminal 120
until the transmission of the midamble 418 is approaching completion and
transmission of the second data portion 422 containing traffic data is about
to commence. If sufficient time has already elapsed or transmission of the '
second data portion is about to commence, the switch 218 is actuated so that
the first synthesiser 214 is connected to the mixer 208 (step 502) once again
and the second base station 108 commences receipt and storage of the second
data portion 422, in a similar manner to that described above in relation to
the first data portion 418. Once the second base station has determined that
the transmission of the second data portion 422 has been completed (step
508), the process terminates in response to the second base station 108

acknowledging that the second data portion 422 has been received (step
509).
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The above described process is repeated for the fourth time slot 408 in
subsequent data frames forming part of the first sequence of data frames.

Although the above example has been described in the context of the second
time slot 304 and the fourth time slot 408 being allocated to the first and
second mobile terminals 120, 122, other time slots can be allocated to the
first and second mobile terminals 120, 122. The above example is merely

given for simplicity and clarity of description and it is not intended that the
present invention be limited thereto.

It is thus possible to measure uplink power of the first mobile terminal 120
in the picocell system 100 having a single receiver chain and employing a
common BCCH architecture, thereby obviating the above described
disadvantages.
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Claims
1. A communications system comprising a first terminal arranged to

transmit training data in a time slot to a base station, wherein the base
station is arranged to make a power measurement of a transmission from a

second terminal whilst the training data is being transmitted from the first
terminal.

2. A system as claimed in Claim 1, wherein the training data is a
midamble.
3. A system as claimed in Claim 1, wherein the base station further

comprises a synthesiser capable of receiving a transmission from the first
terminal and the transmission from the second terminal, the synthesiser
being arranged to tune to a frequency of the transmission of the second
terminal prior to making the power measurement.

4, A system as claimed in Claim 1, wherein the base station is arranged
to make a phase recovery calculation using a portion of the training data.

5. A system as claimed in Claim 1, wherein the base station is arranged

to make a channel estimation calculation using a portion of the training
data.

6. A method of measuring power in a system comprising of a first

terminal arranged to transmit training data in a time slot to a base station,
the method comprising the step of:

measuring the power of a transmission from a second terminal
whilst the training data is being transmitted from the first terminal.

1. A method as claimed in Claim 6, wherein the training data is a
midamble.
8. A method as claimed in Claim 6, further comprising making a phase

recovery calculation using a portion of the training data.
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9. A method as claimed in Claim 6, further comprising making a channel
estimation calculation using a portion of the training data.

10. A mobile terminal for use in the system of Claim 1.

11. A base station for power measurements comprising a communications
unit for reception of training data from a first terminal, and a power
measuring unit for making a power measurement of a transmission from a

second terminal whilst the training data is being transmitted from the first
terminal.

12. A base station as claimed in Claim 11, wherein the training data is a
midamble.

13. A base station as claimed in Claim 11, wherein the communications
unit comprises a synthesiser capable of receiving a transmission from the
first terminal and the transmission from the second terminal, the

synthesiser being arranged to tune to a frequency of the transmission of the
second terminal prior to making the power measurement.

14. A base station as claimed in Claim 11, wherein the communications
unit is a receiver.

15. A base station as claimed in Claim 11, wherein the communications
unit is a transceiver. |

16. A base station as claimed in Claim 11, wherein a portion of the
training data is used to make a phase recovery calculation.

17. A base station as claimed in any one of Claims 11 to 16, wherein a
portion of the training data is used to make a channel estimation calculation.




CA 02302298 2000-02-28

WO 99/12277 . PCT/EP98/04987

BSC

112

FI1G.1
116
118
114

100




CA 02302298 2000-02-28

WO 99/12277 | PCT/EP98/04987

226

224
BUFFER m DATA

N
o\
N
®
9" O
S N
N N
O
-
X
-
o\
O N
-
N
v.
-
N

LNA

202
200



CA 02302298 2000-02-28

WO 99/12277 | PCT/EP98/04987
3/ 4

304, 308 312 316
302 306 310 314

/ \ \m

GUARD
(Lo 5 LIr™

322

577us

Fl16G.3

404 408~_ 412—_ 416
402 406 410 414

llﬂﬂﬂ
\400

-1 GUARD
.ﬂ-ﬂ-l 1 e

——J

977us

r'1G.4




CA 02302298 2000-02-28

WO 99/12277 | PCT/EP98/04987

4/ 4

SeT SYNTHESIZER b 202

FREQ TO TCH FREQ

AWAIT TCH 203
DATA PORTION
RECEIVE AND STORE §—904
TCH DATA

MEASURE POWER OF 506
RECEIVED TIME SLOT
(TCH)

508 509

YES SECOND YES
DATA gPRTION

510 NO STOP

SET SYNTHESIZER FREQ
10 REQUIRED FREQ
MEASURE AND STORE

RECEIVED POWER

UPLINK
MEASUREMENT SPECIFIED TIME
ELAI;SED

SPECIFIED
TIME OF DATA PORTION
ELAF;SED

NO

512

o214

YES




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings

