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(57) Claim

1. A combined mobile radio communication system, characterized by

(a) a first mobile radio communication system with a first geographic 

coverage area and with first base and mobile stations and allocated a first 
set of radio channels within a first frequency band for transmission from 

said first mobile stations to said first base stations and a second set of 

radio channels within a second frequency band for transmission from said 

first base stations to said first mobiie stations;

(b) a second mobile radio communication system with a second geographic 

coverage area, which at least partially coincides with said first geographic 
coverage area, and with second base and mobile stations and allocated 

a third set of radio channels within a third frequency band which at least 
partially coincides with said first frequency band but is different from said 

second frequency band for transmission both from said second mobile 

stations to said second base stations and vice versa;

(c) means within said second geographic coverage area for detecting radio 

signals within said second frequency band; and

(d) means for estimating the disturbance risk from said second mobile radio 

communication system at said first base stations with the aid of the signal 

strength of said detected radio signals.
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1
COMBINED MOBILE RADIO COMMUNICATION SYSTEM

TECHNICAL FIELD

The present invention relates to a combined mobile radio 
communication system comprising a first mobile radio communica-

5 tion system and a second mobile radio communication system.

BACKGROUND OF THE INVENTION

Within larger geographical areas, that are covered by regional 
mobile radio communication systems, there is a need for local• · · : mobile radio communication systems that cover areas that comprise• · · ·: *1CC only a smaller part of the area covered by the regional mobile• · · ·

ί ’ : radio communication system. The local system can for instance be
""" a system that covers essentially only an office building, where• · ·
*. *.i a company that uses the office building has a private branch

exchange communicating with pocket phones over local base
15 stations instead of a conventional exchange with stationary• · ·

*· ’·· telephone sets connected to the exchange with cables. The base• « · ·
*··’ · stations of the local system are in this case arranged at a much
. .. higher density and have shorter range than the regional system.
·.·· The pocket phones also have much shorter range. Furthermore, the■ ·•*20 pocket phones are not moved as rapidly as mobile stations in the
, .. regional system. The pocket phones can therefore be designed• · ·

simpler, more inexpensive and smaller than mobile stations in the• · ·
* ’’ regional system.

However, when the regional and local mobile radio communication 
25 systems are present in the same area a frequency shortage arises

if they are supposed to have separate frequency bands. On the 
other hand, if they are allowed to have the same frequency band 
there is a risk that the local system will disturb the regional
system.

30 From US patent specification 4 790 000 a combined mobile radio

communication system is previously known, in which a regional
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cellular mobile telephony system coextists with a local private 
mobile telephone system located within the regional mobile 
telephony system. In the previously known combined mobile radio 
communication system the regional mobile telephony system is 
divided into several large areas, each such large area being 
further subdivided into several cells. Within each cell a certain 
number of radio channels with given frequencies are used. The 
radio channels in the different cells in a large area have 
different frequencies. However, these frequencies are repeated 
between the large areas in accordance with a certain pattern. 
This arrangement prevents the different cells from disturbing 
each other since the distance between the cells in question is 
sufficiently large. The local mobile telephony system is located 
in a cell within a large area and also uses the same radio 
channels as the cells in the large area. However, the local 
mobile telephony system is prevented from using the same radio 
channels as that cell in which the system is located. Due to the 
local character of the local mobile telephony system and the 
implied low signal strengths the system will not disturb 
neighbouring cells in spite of the fact that the same radio 
channels are used. A drawback of this previously known system, 
however, is that it is not possible to let both the local and 
regional systems use the same radio channels in that cell in 
which the local system is located. A further drawback is that the 
frequencies that have been allocated to the local system will 
have to be changed if the frequency plan of the regional system 
is changed or if a cell splitting is performed in that system.

SUMMARY OF THE INVENTION

An object of the present invention is to let the local system at 
30 least partially use, in that cell in which the local system is

located, the same frequency band as the regional system without
disturbing the latter.

In previously known cellular mobile radio communication systems 
of FDD-type, Frequency Division Duplex, the mobile stations
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transmit radio signals to the base station within a first 
frequency band, while the base stations transmit radio signals to 
the mobile stations within a second frequency band, that is 
different from the first frequency band.

5 In other previously known cellular mobile radio communication
systems of for instance TDD-type, Time Division Duplex, the 
mobile stations transmit radio signals to the base stations and 
the base stations transmit radio signals to the mobile stations 
within one frequency band that completely or partially coincides

10 with at most one of the above mentioned first and second
frequency bands.• ·I · ·> ·• ·' Z This relationship between the systems can, in accordance with the• *

‘ ί present invention, be used to achieve the above object.

(a)

••20

‘.J Thus, the above object is achieved by a combined mobile radio
15 communication system, which is characterized by

a first mobile radio communication system with a first 
coverage area and with first base and mobile stations 
and allocated a first set of radio channels within a 
first frequency band for transmission from said first 
mobile stations to said first base stations and a second 
set of radio channels within a second frequency band for 
transmission from said first base stations to said first 
mobile stations,

(b) a second mobile radio communication system with a second
25 geographic coverage area, that at least partially

coincides with said first geographic coverage area, and 
with second base and mobile stations and allocated a 
third set of radio channels within a third ' frequency 
band, which at least partially coincides with said 
first/second frequency band but is different from said 
second/first frequency band, for transmission both from 
said second mobile stations to said second base stations

30
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and vice versa,

(c) means within said second geographic coverage area for
detecting radio signals within said second/first frequ­
ency band, and

5 (d) means for estimating the disturbance risk from said
second mobile radio communication system at said first 
base stations/mobile stations with the aid of the signal 
strength of said detected radio signals.

BRIEF DESCRIPTION OF THE DRAWINGS
• · ·• · · ·• · · ·

The invention, together with further objects and advantages• · · ·; · : thereof, may best be understood by making reference to the
·:···; following description taken together with the accompanying• · ··. drawings, in which:

•.1*5:
FIGURE 1 shows a combined mobile telephony system in accor­

dance with the invention;

FIGURE 2 shows the frequencies used by the regional mobile
radio communication system; and

FIGURE 3 shows the frequencies used by the local mobile
radio communication system.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The regional system R is an analog or digital cellular mobile 
radio communication system of FDD-type, where mobile stations MSR 
transmit radio signals to base stations BSR on radio channels 
CHAI,..., CHAm within a first frequency band A. Basd stations

25 BSR transmit radio signals to mobile stations MSR on radio chan­
nels CHB1,..., CHBm within a second frequency band B, that is 
different from said first frequency band (see Figure 2). The 
regional system R can have, but does not require a fixed frequen-
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cy plan.

The local system L is an analog or digital cellular mobile radio 
communication system, in which mobile stations MSL transmit radio 
signals to base stations BSL on radio channels CHC1,..., CHCn 
within a certain frequency band C (Figure 3). The local system L 
can for instance be of TDD-type, in which a common third frequen­
cy band C through time division is used by both base stations and 
mobile stations. In the example shown three radio channels share 
the same frequency. However, it is also possible to use both 
fewer and more channels per frequency. The example shown refers 
to a digital system, but the invention can also be used in an 
analog system, in which transmission and reception occurs within 
the same frequency band. The local system L normally has no fixed 
frequency plan but uses adaptive channel allocation.

Frequency band C of local system L at least partially and 
preferably completely coincides with one of the frequency bands 
of regional system R, for instance frequency band A (see Figure 
3). In this case frequency band C does not at all overlap fre­
quency band B. Alternatively frequency band C partially or 
completely coincides with frequency band B and not at all with 
frequency band A. This possibility has been indicated by the 
dashed part of Figure 3. The fact that only one of frequency 
bands A and B is used by both the regional system R and the local 
system L is utilized by the present invention, which will be 
further described below. For the sake of simplicity the following 
description will be directed to one of the cases, namely the case 
in which frequency bands A and C at least partially coincide.

Local system L comprises means for detecting radio signals within 
second frequency band B. These means can comprise at least one

30 antenna 10 with corresponding monitoring receiver 12, which
antenna 10 preferably is positioned such that it has a lower 
propagation damping to the base stations BSR of regional system 
R than the base stations BSL of local system L. The antenna 10 
can for instance be positioned on the roof of a building, while
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all the base stations BSL in local system L can be positioned 
within the building. Local system L comprises further means, for 
instance positioned in the base station controller BSC of the 
local system, for estimating, with the aid of the signal strength

5 of the detected signals within the second frequency band B and
known transmitter powers of base stations BSL and mobile stations 
MSL, respectively, in the local system L, the risk of disturbance 
in base stations BSR of regional system R in connection with 
transmission that might occur on a certain radio channel in local

10 system L.

• · · • · ·• · ·

•:t5

The detection of radio signals in local system L is performed for 
those channels in B that have corresponding duplex channels in A 
that completely or partially coincide with channels in local 
system L. The detection can be performed by measuring frequency 
band B channel by channel. This measurement is cyclically re­
peated. A predetermined security margin for non ideal receiver 
and transmitter characteristics is added to the measured results.

• ·· Local system L also comprises means for preventing base and• · · ·
*··* ϊ mobile stations BSL, MSL in the local system to transmit on the
20 radio channel in question if the risk for disturbing is estimated• · ·

*·’··’ to be unacceptable at at least one of the base stations BSR of• · · ·
....· regional system R. If the radio channel in question is used for
. " a call in progress these means initiate a change of radio chan-• · · nel. The means can be included in monitoring receiver 12 or in• · ·*25’ base station controller BSC. In a preferred embodiment decisions

regarding change of channel are made in monitoring receiver 12, 
whereafter a change of channel is ordered over base station 
controller BSC .

In the same way as previously known systems with adaptive channel 
30 allocation local system L comprises means (not shown) for measu­

ring the disturbance level in radio channels that are used in the 
system and to refrain from using and initiating change of chan­
nel, respectively, when the disturbances are too high. Since 
mobile stations MSR in regional system R at least partially
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transmit in the same frequency band as base and mobile stations 
BSL, MSL in local system L, the latter system automatically will 
consider possible disturbances from mobile stations MSR of 
regional system R and automatically avoid radio channels that are

5 disturbed by regional system R. Thereby local system L will also
automatically avoid disturbing transmission from mobile stations 
MSR of regional system R.

If frequency band C completely or partially coincides with fre­
quency band B the measurements are performed on frequency band A

10 instead of on frequency band B. Thus, in this case signals from
mobile stations MSR are measured. This has been indicated by

;· ; dashed lines in Figure 1.

• · · · ·
*.T5

It will be understood by those skilled in the art that various 
modifications and changes may be made to the present invention 
without departure from the spirit and scope thereof, which is 
defined by the appended claims.

• · · β · ·• · ·• · · ·• · ·• · ·

• · · ·» 0
• · · 9
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A combined mobile radio communication system, characterized by
(a) a first mobile radio communication system with a first geographic 

coverage area and with first base and mobile stations and allocated a first 

set of radio channels within a first frequency band for transmission from 

said first mobile stations to said first base stations and a second set of 
radio channels within a second frequency band for transmission from said 

first base stations to said first mobile stations;

(b) a second mobile radio communication system with a second geographic 

coverage area, which at least partially coincides with said first geographic 
coverage area, and with second base and mobile stations and allocated 

a third set of radio channels within a third frequency band which at least 

partially coincides with said first frequency band but is different from said 

second frequency band for transmission both from said second mobile 

stations to said second base stations and vice versa;

(c) means within said second geographic coverage area for detecting radio 

signals within said second frequency band; and

(d) means for estimating the disturbance risk from said second mobile radio 
communication system at said first base stations with the aid of the signal 

strength of said detected radio signals.

2. The mobile radio communication system of claim 1, characterized in that 

said second mobile radio communication system comprises means for 

preventing that a certain radio channel within the third frequency band is used in 
the second radio communication system if its disturbances are estimated to 

exceed a predetermined disturbance level at at least one base station or mobile 

station in said first mobile radio communication system.
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3. The mobile radio communication system of claim 1, characterized in that 
said second mobile radio communication system comprises means for 

estimating the disturbance risk on radio channels within said third frequency 
band irrespective of whether the disturbances originate from said first or said 

second mobile radio communication system and in that said second mobile 

radio communication system comprises means for preventing that a base or 

mobile station in said second mobile radio communication system uses a radio 

channel within said third frequency band subjected to disturbances exceeding a 

predetermined disturbance level from remaining base or mobile stations in said

. .. first or said second mobile radio communication system.• « · <*• · ·β ββ β
• β · β

; * .· 4. The mobile radio communication system of claim 1, characterized in that

·*’**: said means for detecting radio signals within said second frequency band are
β ·
....... . positioned in such a way that they have a lower propagation damping to the

• β
surrounding base stations in said first mobile radio communication system than 

·. base stations in said second mobile radio communication system.

5. The mobile radio communication system of claim 1, characterized in that
• · β ·
.ϊ said means for detecting radio signals within said first frequency band are 
I’’; positioned in such a way that they have a lower propagation damping to the 

surrounding mobile stations in said first mobiie radio communication system
°* than base stations in said second mobile radio communication system.

’···. 6. The mobile radio communication system of claim 1, characterized in that
·«·

'·. : said first coverage area is essentially larger than said second coverage area.I · ·

7. The mobile radio communication system of claim 6, characterized in that 

said second coverage area is included completely in said first coverage area.
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8. A combined mobile radio communication system, characterized by
(a) a first mobile radio communication system with a first geographic 

coverage area and with first base and mobile stations and allocated a first 
set of radio channels within a first frequency band for transmission from 

said first mobile stations to said first base stations and a second set of 
radio channels within a second frequency band for transmission from said 

first base stations to said first mobile stations;

(b) a second mobile radio communication system with a second geographic 

coverage area, which at least partially coincides with said first geographic 

coverage area, and with second base and mobile stations and allocated 

a third set of radio channels within a third frequency band which at least 
partially coincides with said second frequency band but is different from 

said first frequency band for transmission both from said second mobile 
stations to said second base stations and vice versa;

(c) means within said second geographic coverage area for detecting radio 
signals within said first frequency band; and

(d) means for estimating the disturbance risk from said second mobile radio 

communication system at said first mobile stations with the aid of the 

signal strength of said detected radio signals.

9. The mobile radio communication system of claim 8, characterized in that 

said second mobile radio communication system comprises means for 

preventing that a certain radio channel within the third frequency band is used in 

the second radio communication system if its disturbances are estimated to 

exceed a predetermined disturbance level at at least one base station or mobile 

station in said first mobile radio communication system.

10. The mobile radio communication system of claim 8, characterized in that 

said second mobile radio communication system comprises means for 
estimating the disturbance risk on radio channels within said third frequency 

band irrespective of whether the disturbances originate from said first or said 

second mobile radio communication system and in that said second mobile
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radio communication system comprises means for preventing that a base or 
mobile station in said second mobile radio communication system uses a radio 

channel within said third frequency band subjected to disturbances exceeding a 

predetermined disturbance level from remaining base or mobile stations in said 

first or said second mobile radio communication system.

• · ·• ·• · ·
• · ο β

• · · ·• o ·• ·

• · • ·

• · ·

11. The mobile radio communication system of claim 8, characterized in that 

said means for detecting radio signals within said second frequency band are 

positioned in such a way that they have a lower propagation damping to the 

surrounding base stations in said first mobile radio communication system than 

base stations in said second mobile radio communication system.

12. The mobile radio communication system of claim 8, characterized in that 

said means for detecting radio signals within said first frequency band are 

positioned in such a way that they have a lower propagation damping to the 

surrounding mobile stations in said first mobile radio communication system 

than base stations in said second mobile radio communication system.

13. The mobile radio communication system of claim 8, characterized in <at 

said first coverage area is essentially larger than said second coverage area.

14. The mobile radio communication system of claim 13, characterized i,s -.at

, said second coverage area is included completely in said first coverage am
• · · ·• ·• · ··

.··./. DATED THIS 13TH DAY OF APRIL, 1994
’ TELEFONAKTIEBOLAGET LM ERICSSON

WATERMARK PATENT & TRADEMARK ATTORNEYS
THE ATRIUM
290 BURWOOD ROAD
HAWTHORN VICTORIA 3122
AUSTRALIA
LJD:MEJ:JC
DOC 49 AU2133392.WPC
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ABSTRACT

The invention relates to a combined mobile radio communication 
system. This combined system comprises a first mobile radio 
communication system (R) with a first geographic coverage area 
and with first base and mobile stations (BSR; MSR) and allocated 
a first set of radio channels within a first frequency band for 
transmission from the first mobile stations (MSR) to the first 
base stations (BSR) and a second set of radio channels within a 
second frequency band for transmission from the first base 
stations (BSR) to the first mobile stations (MSR). Included is 
also a second mobile radio communication system (L) with a second 
geographic coverage area, which at least partially coincide with 
the first geographic coverage area, and with second base and 
mobile stations (BSL; MSL) and allocated a third set of radio 
channels within a third frequency band, which at least partially 
coincides with the first/second frequency band, but is different 
from the second/first frequency band, for transmission both from 
the second mobile station (MSL) to the second base stations (BSL) 
and vice versa. Means (10, 12) within the second geographic 
coverage area detect radio signals within the second/first 
frequency band and further means (BSC) estimate the disturbance 
risk from the second mobile radio communication system (L) at 
said first base stations (BSR) with the aid of the signal 
strength of the detected radio signals.

25 (Figure 1)
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