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(57) Abstract: Power sensors to measure both the radio frequency (RF) power transmitted by radio equipment under test, and the
RF power received by the radio equipment under test, are mounted in a separate assembly (2) remote from the main means of power
measurement and generation (1). The RF power sensors and other components in the remote assembly (2) are interconnected so as
to allow measurement of both received and transmitted RF power at the Rf connector or connectors of the radio equipment under
test (4). The main assembly and the remote assembly are connected by a flexible link (3).
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RADIO FREQUENCY POWER GENERATION AND

POWER MEASUREMENT

This invention relates to the generation and measurement of radio frequency (RF)

power.

When measuring RF power, it is necessary to define the physical point in the system
at which the measurement is made. This is because the transmission of RF power,
whether through space, waveguide, or coaxial transmission lines is subject to loss. RF
power measured in one place is only an accurate measure of RF power at another

place to the extent that the transmission losses are known.

For this reason, equipment for measuring RF power often separates the RF power
sensing element from the measuring equipment, so that the sensing element can be
remote. The advantage of this arrangement is that whilst the full RF power
measurement equipment may be large, the power sensing element can be made small

and connected directly to the unit under test.

Figure 1 shows a known example of this technique.

When generating RF power, it is also necessary to define the physical point in the

system at which the output power is specified. As stated before, the transmission of
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RF power is subject to loss. RF power generated at one place is only an accurate

measure of RF power generated at another place to the extent that the transmission

losses are known.

For this reason, equipment for generating known RF power is sometimes used with
aremote RF power sensing element, which may be connected to a separate means of
power measurement, or may form part of a feedback loop which controls the RF
power generation equipment. Such a system provides a signal source whose RF
power at a defined point is determined by the accuracy of the remote sensor and the
coupling device. The advantage is that whilst the full RF power generation equipment
may be large, the power sensing element and coupling device can be made small, and

connected directly to the unit under test.

Figure 2 shows a known example of this technique.

Radio communication equipment often has either a single RF connector for
transmission and reception, or one RF connector for transmission and another for
reception. When characterising such equipment it is required both to measure the RF
power transmitted by the unit under test, and to set the RF power received by the unit
under test. It is usual to specify both powers at the RF connector or connectors of the

unit under test.
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According to the invention there is provided an RF power generation and
measurement system for supplying RF power to, and measuring RF power transmitted
by a unit under test via at least one RF connector of the unit, the system comprising,a
main part, and a remote part connected to the main part by a link and being
connectable to said RF connector of the unit under test, wherein said main part
includes RF power generation means for supplying RF power to said unit under test
via said link, said remote part and said RF connector, said remote part includes sensor
means for sensing RF power received from said unit under test via said RF connector
and for sensing RF power indicative of said RF power supplied to the unit under test
at said RF connector, and said RF power generation means is controlled in response
to an output of said sensor means whereby RF power supplied to the unit under test

at said RF connector has a predetermined value.

Embodiments of the invention enable both measurement of RF power transmitted by
the unit under test at the RF connector and setting of the RF power received by the
unit under test at the RF connector. Those components of the system which need to
be near the RF connector or connectors are fitted in a small remote assembly. The
majority of the system components are in a larger main assembly, allowing freedom
in the location of this part. The two parts of the system are connected by a link,

preferably a flexible link.

A specific embodiment of the invention will now be described, by way of example,
with reference to Figure 3 of the accompanying drawings which shows an RF power

generation and measurement system according to the invention.
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Referring to Figure 3, the system comprises a main assembly part 1 including an RF
power generator 9 and power meters 8,13, and a remote assembly part 2 connectable
to the RF connector of a unit under test 4 (which may be a mobile communications
terminal, for example). The main and remote assembly parts are interconnected by a
flexible link 3. RF power is supplied to, and received from the unit under test by a
duplexer 6 in the remote assembly part 2. The remote assembly part 2 also includes
a first RF power sensor 5 connected to duplexer 2 via an attenuator 7 and a second RF
power-sensor 11 connected to an RF coupling device 10, for example a directional
coupler or a power splitter, which is also connected to duplexer 6 via a fixed or

settable attenuator 12.

RF power transmitted by the unit under test 4 is measured using the first RF power
sensor 5. The duplexer 6 directs at least some of the power transmitted by the unit
under test 4 to the power sensor 5 via the attenuator 7. The attenuator 7 is chosen so
that the power sensor 5 receives RF power within its measurement range. The
duplexer 6, the attenuator 7 and the power sensor 5 are all fitted within the remote
assembly 2, to allow them to be connected close to the RF connector of the unit under
test 4. The electrical output of the power sensor 5 is connected via the flexible link
3 to the power meter 8 fitted within the main assembly part 1. Transmission Joss
through the duplexer 6 and the attenuator 7 can be characterised, and is used by power
meter 8 to give a measurement of RF power transmitted by the unit under test 4 at its

RF connector.

The signal to be received by the unit under test is supplied by the RF power generator
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9 in the main assembly part 1. It passes through the flexible link 3, and into the
coupling device 10. The coupling device 10 allows a predetermined fraction of the
RF power to reach the power sensor 11, and another predetermined fraction to reach
the RF connector of the unit under test 4 via the attenuator 12 and the duplexer 6. The
coupling device 10, the attenuator 12 and the power sensor 11 are all fitted within the
remote assembly part 2, to allow them to be connected close to the RF connector of
the unit under test 4. The electrical output of the power sensor 11 is connected via the
flexible link 3 to the power meter 13 fitted within the main assembly part 1. The RF
transmission characteristics of the coupling device 10, and loss through the attenuator
12 and the duplexer 6 can be characterised and used by power meter 13 to give a
measurement of RF power received by the unit under test 4 at its RF connector. The
value reported by power meter 13 is used to correct the output level of the RF power

generator 9 via a feedback path 14.

The characteristics of the duplexer 6 and the coupling device 10, and the value of the
attenuator 12, are chosen so that the power sensor 11 is not significantly affected by
the RF power transmitted by the unit under test 4. Likewise the characteristics of the
duplexer 6 and the value of the attenuator 7 are chosen so that the power sensor 5 is

not significantly affected by the RF power transmitted by the RF power generator 9.

It will be appreciated that the electrical outputs of one or both power sensors 5,11
need not necessarily be supplied to power meters located in the main assembly part
1. Alternatively, these outputs could be supplied to separate metering apparatus

remote from the main assembly part 1.
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In an alternative implementation, a single power sensor means may be used to perform
the functions of power sensor 5 and power sensor 11, for example by being switched

between the output of attenuator 7 and the coupling device 10.
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CLAIMS

1. An RF power generation and measurement system for supplying RF power to,
and measuring RF power transmitted by a unit under test via at least one RF connector
of the unit, the system comprising,

a main part,

and a remote part connected to the main part by a link and being connectable
to said RF connector of the unit under test,

wherein said main part includes RF power generation means for supplying RF
power to said unit under test via said link, said remote part and said RF connector,

said remote part includes sensor means for sensing RF power received from
said unit under test via said RF connector and for sensing RF power indicative of said
RF power supplied to the unit under test at said RF connector, and

said RF power generation means is controlled in response to an output of said
sensor means whereby RF power supplied to the unit under test at said RF connector

has a predetermined value.

2. A system as claimed in claim] wherein said sensor means comprises a first RF
power sensor for sensing said RF power received from said unit under test via said RF
connector and a second RF power sensor for sensing said RF power indicative of said

RF power supplied to the unit under test at said RF connector.

3. A system as claimed in claim 1 or claim 2 wherein said remote part includes

means for routing to said unit under test a predetermined fraction of RF power
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received from said RF power generation means via said link.
4. A system as claimed in claim 3 wherein said means for routing is a power

splitter.

5. A system as claimed in claim 3 wherein said means for routing is a directional

coupler.

6. A system as claimed in any one of claims 3 to 5 wherein said remote part
includes a first attenuator and said means for routing is arranged to route said

predetermined fraction of RF power to said unit under test via said first attenuator.

7. A system as claimed in any one of claims 3 to 6 wherein said means for routing
is arranged to route to said sensor means another predetermined fraction of said RF

power received from said RF power generation means via said link.

8. A system as claimed in any one of claims 1 to 5 wherein said remote part
includes a second attenuator and said sensor means receives said RF power from said

unit under test via said second attenuator.

9. A system as claimed in any one of claims 1 to 8 wherein said remote part
includes a duplexer for both supplying RF power to, and receiving RF power from

said unit under test via the same RF connector of the unit.

10. A system as claimed in any one of claims 1 to 9 wherein said main part
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includes first power metering means for receiving via said link an output of said
sensor means and processing said output to derive a measure of RF power transmitted

by the unit under test at said RF connector.

11. A system as claimed in any one of claims 1 to 10 wherein said main part
includes second power metering means for receiving via said link an output of said
sensor means and processing said output to derive a measure of RF power supplied

to said unit under test at said RF connector.

12. A system as claimed in claim 11 wherein said second power metering means
is operative to control said RF power generation means in response to the received
output of said sensor means whereby said RF power supplied to the unit under test at

said RF connector has said predetermined value.

13. A system as claimed in any one of claims 1 to 12 wherein said link is a flexible

link.

14. A system as claimed in claim 1 substantially as herein described with reference

to Figure 3 of the accompanying drawings.
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