(12) (19) (CA) Dem ande-Application

- R R '
(OFFICE DE LA PROPRIETE s N RSN R CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA } PrROPERTY OFFICE 2 273 485
\ (21) (Al) 4y ’

(72) DANNELIND, John Tomas Robert, SE
(72) FRODIGH, Carl Magnus, SE

(72) KRONESTEDT, Carl Fredric Ulf, SE
(72) OLOFSSON, Hakan Gunnar, SE

(72) WALLSTEDT, Yngve Kenneth, SE
(72) WIOREK, Jonas Lennart, SE

86) 1997/11/18
87) 1998/06/11

(71) TELEFONAKTIEBOLAGET LM ERICSSON, SE

51) Int.C1.° HO4Q 7/38. HO4Q 7/36
30) 1996/12/03 (08/759,939) US

54) DISPOSITIF ET PROCEDE DE REGULATION DE
COMMUNICATIONS DANS UN SYSTEME DE
COMMUNICATION SANS FIL A RESEAUX MULTIPLES

54) APPARATUS AND METHOD FOR CONTROLLING
COMMUNICATIONS IN A MULTI-NETWORK, WIRELESS

(57) L invention concerne un dispositif et un procede
(100) associ¢ de regulation du fonctionnement d’un
terminal mobile (22) pouvant fonctionner dans un
systeme de communication (10) a deux parties (12, 14)
de reéseaux. Une autorisation selective de sclection de
cellule de communications entre les deux parties (12, 14)
de réseaux permet d’assurer que le terminal mobile (22),
lorsqu’il est positionn€ dans une zone destince a étre
couverte par une des parties (12, 14) de réseaux,
communique avec cette partie de réseau.

I*I Industrie Canada  Industry Canada

(57) Apparatus, and an associated method (100), controls
operation of a mobile terminal (22) operable 1 a
communication system (10) having two network
portions (12, 14). Selective permission of cell selection
of communications between the two network portions
(12, 14) better assures that the mobile terminal (22),
when positioned 1 an area mtended to be encompassed
by one of the network portions (12, 14), communicates
with that network portion.



CA 02273485

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

1999-06-02

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 .
| HO04Q 7/38, 7/36

Al

P —————

(21) International Application Number:

| (22) International Filing Date: 18 November 1997 (18.11.97)

(30) Priority Data:

08/759,939 US

3 December 1996 (03.12.96)

(71) Applicant: TELEFONAKTIEBOLAGET LM ERICSSON
(publ) [SE/SE]; S-126 25 Stockholm (SE).

(72) Inventors: DANNELIND, John, Tomas, Robert; Nickrosvdgen
21. S-171 31 Solna (SE). FRODIGH, Carl, Magnus;
Langelandsgatan 43, S~164 43 Kista (SE). KRONESTEDT,
Carl. Fredric, Ulf; S:t Eriksgatan 54, S-112 34 Stockholm
(SE). OLQFSSON, Hdkan, Gunnar; Ringvidgen 50, S-118
67 Stockholm (SE). WALLSTEDT, Yngve, Kenneth;
Abergsssons vag 13, $-170 73 Solna (SE). WIOREK,
Jonas, Lennart; Nytorgsgatan 16, S—116 22 Stockholm (SE).

(74) Agent: TELEFONAKTIEBOLAGET LM ERICSSON; Patent
and Trademark Dept., $-126 25 Stocklom (SE).

i
COMMUNICATION SYSTEM

(57) Abstract

Apparatus,
having two network portions (12,

14), communicates with that network portion.

(11) International Publication Number:

(43) International Publication Date:

_—
WO 98/25431

11 June 1998 (11.06.98)

PCT/SE97/01940 l

(54) Title: APPARATUS AND METHOD FOR CONTROLLING COMMUNICATIONS IN A MULTI-NETWORK, WIRELESS

and an associated method (100), controls operation of a mobile terminal (22) operable in a communication system (10)
14). Selective permission of cell selection of communications between the two network portions (12, 14)

better assures that the mobile terminal (22), when positioned in an area intended to be encompassed by one of the network portions (12,

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH. HU, ID, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, |
LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO,
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TI, T™M,
TR, TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent (GH,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of

amendments.




CA 02273485 1999-06-02

WO 98/25431 PCT/SE97/01940

10

15

30

APPARATUS AND METHOD FOR CONTROLLING COMMUNICATIONS
IN A MULTI-NETWORK, WIRELESS COMMUNICATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
The present invention 1s related to co-pending
patent application Serial No. 08/540,326 filed on

October 6, 1995, entitled "“Distributed Indoor Digital

Multiple-Access Cellular Telephone  System”, the
contents of which are 1incorporated by reference
herein.

The present 1invention relates generally to a
wireless communication system having at least two
communication network portions, such as a macrocellular
network portion and a microcellular network portion,
and a mobile terminal, the mobile terminal capable of
communicating with another communication station by way
of either of the communication network portions. More
particularly, the present 1nvention relates to
apparatus, and associated method, for controlling
communications of the mobile terminal with the other
communication station by way of a selected one of the
network portions.

Operation of an embodiment of the present
invention, for example, selectively permits cell
selection of communications with a mobilile terminal

between the two wireless network portions. During

ongoing communications by the mobile terminal, for

instance, hand-over of ongoing communications by the
mobile terminal between the first and second network

portions is selectively permitted. Hand-over of the
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communications 1is permitted only when the mobile
terminal i1s positioned at a defined gateway area, which
forms a gateway between intended areas of coverage of
the two network portions. By controlling through which
of the communication network portions the mobile
terminal is permitted to communicate, communication by
the mobile terminal with a particular one of the
networks, when positioned at an area 1intended to be
encompassed by that network, 1s better assured.

When, for example, the communication system 1is
formed of a macrocellular network portion and a
microcellular network portion, operation of the present
invention can better assure that the mobile terminal
communicates with another communication station by way
of the microcellular network portion when positioned 1n
an area intended to be encompassed by the microcellular
network portion. Better advantage can thereby be made
of the lower costs, and other advantages, sometimes

associated with communication by way of a microcellular

network.

BACKGROUND OF THE INVENTION

A communication system is formed, at a minimum, by
a transmitter and a recelver 1interconnected by a
communication channel. Communication signals generated
by the transmitter are  transmitted wupon the
communication channel to be received by the receiver.

A radio communication system 1s a communication
system in which the communication channel 1s formed of
a portion of the electromagnetic frequency spectrum.

Recaluse a fixed or hard-wired connection is not
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required to be formed between the transmitter and the
receilver, a radio communication system 18
advantageously utilized when the use of such fixed or
hard-wired connections would be inconvenient or
impractical.

A communication system, sometimes generically
referred to as a “cellular” communication system 1s
exemplary of a radio communication system. When the
infrastructure, also referred to as the network, of a
cellular communication system 1s 1nstalled throughout
a geographical area, a subscriber, positioned at any
location throughout the area encompassed by the system,
is able to communicate by way of the system with a
mobile terminal.

The network ot one exemplary cellular
communication system is formed of spaced-apart, fixed-
site base stations which include transceivers. In such
exemplary system each fixed-site, base station defines
a “cell.” As the mobile terminal used by the
subscriber to communicate with another communication
station travels between cells, uninterrupted
communication 1S possible by *handing-over”
communications from one base station to another.

Several analogous types of wilireless communication
systems have been implemented, and others have been

proposed, to encompass limited areas, such as the area

encompassed by a building structure or office
workplace. Because the areas 1intended to Dbe
encompassed by such systems are typically fairly small,
the networks of such systems are sometimes referred to

a8 microcellular networks. Such networks are sometimes
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also referred as indoor networks. And, because such
networks are also sometimes permitted to be used only
by selected groups, such as employees of a business in
which the networks are 1installed, the networks are
sometimes also referred to as private networks. While
the description herein utilizes such terminology, it
should be understood that such networks need not be
installed only in 1ndoor areas or that such networks
define cells of only small areas.

Networks, typically having a large number of
fixed-site transceilvers spaced-apart over a large area,
in contrast, are sometimes referred to as macrocellular
or outdoor networks. Also, such networks are sometimes
also referred to as being public networks as
subscriptions for service pursuant to such networks are
typically available to the general public. While such
terminology is also used herein, 1t should also be

understood that such networks need not be installed

only to encompass outdoor areas, define cells of only
large areas, or be public 1n nature. Such networks
might well include cells of both large and small areas
and cells intended to encompass only 1ndoor areas as
well as cells intended to encompass outdoor areas. A
communication system might be formed to include both a
macrocellular network and a microcellular network, each
network forming a portion of the i1nfrastructure of the
communication system. The terms macrocellular network
portion and microcellular network portion shall be used
below to indicate that such networks may form portions

of the communication system.
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Mobile terminals have been constructed in which
communications are permitted therethrough with both the
macrocellular communication network portion and a
microcellular communication network portion. When the
mobile terminal i1s positioned within an area intended
to be encompassed by a microcellular network portion,
communication with the microcellular network portion
can be effectuated. And, when the mobile terminal is
positioned at a location encompassed by a macrocellular
communication network portion, communication can be
effectuated between the mobile terminal and the
macrocellular network portion.

Costs associated with communicating by way of a
microcellular network portion are sometimes less than
corresponding costs associlated with communicating by
way of a macrocellular network. Also, higher levels of
services, e.g., additional service subscriptions for
premium service features, might be available 1in the
microcellular network portion but not in the
macrocellular network portion. Alsc, security levels
might be higher in the microcellular network portion,

e.g., the microcellular network portion might be a

proprietary network. Therefore, when a mobile terminal
is positioned within an area intended to be encompassed
by the microcellular cellular network portion, 1t 1is
generally desirable that communicatlons utilizing the
mobile terminal be effectuated by way of the
microcellular network portion.

Mobile terminals operable 1n a communication
system having both a microcellular network portion and

2 macrocellular network portion are sometimes able to
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make signal strength, or other signal quality,
measurements of control signals generated by fixed-site
transceivers of the networks. Based upon such signal
strength, or other signal quality, measurements,
S decisions are made as through with which fixed-site
transceiver the mobile terminal should communicate.
Such decisions might also be determinative of through

which of the network portions the mobile terminal

communicates. Hand-overxr requests of ongoing
10 communications are also made based upon such
measurements.

In a communication system 1in which the mobille
terminals do not make such measurements, analogous
measurements are made by the communication system

15 infrastructure.

Measurements, elther those made by a mobile
rerminal or those made at the i1nfrastructure, are made
when the mobile terminal is in the active mode, 1i.e.,
when the mobile terminal 1s being used 1n on-going

20 communications.

Measurements might also be made when the mobile

terminal is in the idle mode, 1.e., when the mobile

terminal is turned-on, but not used 1i1n ongolng

communications.
25 As mentioned above, it 1is usually desirable for a
mobile terminal to communicate with another

communication station by way of a microcellular network
portion when the mobile terminal 1s positioned in an
area intended to be encompassed by the microcellular

30 network portion. Actual coverage areas of the
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macrocellular and microcellular network portions might,
however, overlap.

That is, even though the network portions are
constructed such that the microcellular network portion
is intended to encompass a particular, defined area,
the actual coverage areas encompassed by the different
network portions might overlap. Because of such
overlap, a handover may be possible from a coverage
point of view and a mobile terminal mlght be instructed
to communicate by way of a fixed-site transceiver of
one network portion when positioned at a location
intended to be encompassed by the other network
portion.

For instance, when a microcellular network forming
a portion of a communication system 1s constructed
within a building, communication by a mobile terminal
with another communication station, when positioned
within the building, would generally be desired to be
effectuated with the microcellular network portion.
Only when the mobile terminal exits the building should
handover of communications by way of the macrocellular
network portion be permitted. However, when the
coverage areas of the network portions overlap,
measurements by the mobile terminal might 1ndicate that
the mobile terminal should be communicating by way of
one of the network portions when positioned at a
location 1intended to be encompassed by the other
network portion.

When, for example, the mobile terminal 1is
positioned close to a window OF other exterior portion

of the building in which the microcellular network
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portion is 1nstalled, measurements taken by the mobile
terminal might indicate that the mobile terminal should
be communicating by way of a fixed-site transceiver of
the macrocellular network portion rather than the
microcellular network portion. When communications are
ongoing when such a measurement 1is made, an attempt to
hand-over  the ongolng communications from the
microcellular network portion to the macrocellular

network portion might be made. If permitted, the

A

advantages associated with communicating by way of the

f

microcellular network portion would be obviated.

A manner by which better to control through which
of the network portions the mobile terminal 1s
permitted to communicate with another communication
station would therefore be advantageous.

It 1s 1in 1light of this background information
related to communications 1n a wlreless communication
system having at least two network portions, such as a
macrocellular network portion and a microcellular
network portion, that the significant i1mprovements of

the present invention have evolved.

SUMMARY OF THE INVENTION

The present invention advantageously provides a
manner by which to facilitate better control over the
selection of wireless communication network portions of
a communication system through which the mobile
terminal communicates with another communication
station. Cell selection of communications by a mobile
terminal is selectively permitted. When the mobile

terminal is being used in ongoing communications, hand-
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over of the ongoing communications by the mobile
terminal between fixed-site transceivers of first and
second network portions i1is controlled. Better
assurance 1is provided such that, when the mobile
terminal 1is positioned at a location intended to be
encompassed by one of the wireless network portions,
the mobile terminal communicates by way of the intended
network portion rather than another network portion.

Cell selection, such as hand-over between network
portions of the ongoing communications by the mobile
terminal, is permitted only when the mobile terminal 1is
positioned at a defined gateway area, defined at a
gateway between the network portions. By controlling
through which of the communication network portions
that the mobile terminal i1s permitted to communicate,
communication by the mobilile terminal by way of a
particular one of the network portions when positioned
at an area intended to be encompassed by that network
portion is better assured.

In one aspect of the present 1i1invention, a
communication system 1s formed of a macrocellular
network portion and a microcellular network portion.
The microcellular network portion 1s 1installed in a
building structure or other defined area. A mobile
terminal 1s selectively operable to communicate,
alternatively by way of the macrocellular network
portion and by way of the microcellular network
portion. A gateway area forms a gateway to the area

intended to be encompassed by the microcellular network

portion.
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The gateway 1s formed at, for example, an
entranceway to the defined area 1ntended to be
encompassed by the microcellular network portion. Cell
selection, such as hand-over of ongoing communication

5 between the two network portions, 1s permitted only
when the mobile terminal 1s detected at the gateway
area. If a request for cell selection, such as the
hand-over of ongoing communication between network
portions, 1s made when the mobile terminal i1s detected

10 at a location other than the gateway area, such request
for a hand-over 1s denied. When the areas actually
encompassed by the macrocellular and microcellular
network portions overlap, measurements of the signal
quality levels of control signals generated by fixed-

15 site transceivers of the respective network portions
might indicate that the cell selection, such as the
hand-over of communications between network portions,
should be effectuated. By preventing possible cell
selection, such as the hand-over of communications

20 between the network portions, but for when the mobile
terminal 1is positioned at a gateway area, better
utilization of communications by way of the
microcellular network portion, and 1ts comparative cost
advantages, 1s better assured.

25 In another aspect of the present 1invention, a
communication system 1is formed of a conventional
macrocellular communication network portion having
“outdoor” cells and a microcellular network portion.
The microcellular network portion is formed of, e.g.,

30 a base station having distributed transcelver portions,

such as remote antenna devices, distributed throughout
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a defined area. A gateway area 1s defined by the
coverage area of an additional base station having a
coverage area encompassing a gateway to the defined
area. Cell selection, such as a hand-over of ongoing
communications, between the macrocellular network
portion and the microcellular network portion is
permitted only when the mobile terminal 1s detected to
be positioned at the gateway area.

Neighbor cell 1lists associated with the base
stations of the macrocellular communication network
portion, the base station of the microcellular network
portion, and the base station having the coverage area

encompassing the gateway include listings of

permissible “neighbors” available for which cell
selections, such as hand-overs of communications by a
mobile terminal, are permitted.

The neighbor cell list associated with the base
station of the microcellular network portion includes
the 1identity of the base station encompassing the
gateway area formed at the gateway to the area intended
to be encompassed by the microcellular network portion,
but not the identity of base stations o©f the
macrocellular network. Cell selection, such as hand-
over of ongoing communication by a mobile terminal with
the base station of the microcellular network portion,
can only be effectuated to the base station positioned
at the gateway area..

The neighbor cell lists assoclated with the base
atations of the macrocellular network portion, other
than the base station having the coverage area which

encompasses the gateway area, do not 1include the
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identity of the base station of the microcellular
network portion. Therefore, hand-over of
communications, or other cell selection, directly from
such base stations of the macrocellular network portion
to the base station of the microcellular network
poi‘tion can not occur. Only the neighbor cell 1list
associated with the base station positioned é.t the
gateway area 1includes the 1i1dentities of both base
stations of the macrocellular network portion and the
microcellular network  portion. Thereby, the
communication network portion through which the mobile
terminal is permitted to communicate 1s controlled.
When a mobile terminal positioned within the area
intended to be encompassed by the microcellular network
portion is communicating therewith, a hand-over of
ongoing communications can only be effectuated to the
base station associliated with the gateway area due tO
the assignation of the 1dentity of the gateway base
staticn in the neighbor cell list associated with the
base station of the microcellular network portion.
Analogously, communications of a mobile terminal
with a base station of the macrocellular network
portion can not be handed-over directly to the base
station of the microcellular network portion. Instead,
hand-over of ongoing communications 1s only permitted
with the base station positioned at the gateway area.
And, communications by a mobile terminal with the base
station positioned at the gateway area are permitted to
be handed-over to base stations of either the
macrocellular network portion or the microcellular

network portion. Thereby, the base station positioned
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at the gateway area forms a communicatlion gateway
between the microcellular network and macrocellular
network portions.

In another aspect of the present 1nvention, a
communication system 1is formed of a macrocellular
network portion having base stations of a conventional,
macrocellular communication network and a microcellular
network portion having a central control unit and a
plurality of antenna devices, distributed about an area
intended to be encompassed by the 1ndoor network. A
distributed antenna device positioned proximate to a
gateway to the area intended to be encompassed by the
indoor network 1s defined to be a gateway antenna. The
central control unit of the 1ndoor network permits
hand-over of communications between the microcellular
and macrocellular network only when the mobile terminal
is determined to be positioned at the gateway area
defined by the gateway antenna.

In these and other aspects, therefore, a
communication system has a first wireless network
portion permitting a mobile terminal to communicate
therewith when positioned in a first area. The first
area 1s 1ntended to be encompassed by the first
wireless network portion. A second wireless network
portion permits the mobile terminal to communicate
therewith when positioned in a second area. The second
area 1s an area intended to be encompassed by the
gsecond wireless network portion. Apparatus selectively
permits cell selection for the moblle terminal to be
alternately with the first and second wireless network

portions. At least one detector detects when the
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mobile terminal 1s positioned at a selected gateway
area. The selected gateway area is positioned about a
selected gateway between the flrst wireless network
portion and the second wireless network portion. The
gateway area forms a portion of a selected one of the
first area and the second area. The at least one
detector further generates a signal 1ndicative of
detection thereat of positioning of the mobile terminal
at the selected gateway area. A controller is coupled
to receive the signal i1ndicative of the positioning of
the mobile terminal at the gateway area. The
controller permits the cell selected for the mobile
terminal to be a selected one of the cells of the first
wireless network portion and the second wireless
network portion when the signal 1ndicative of the
positioning of the mobile terminal at the gateway area
is received thereat. Cell selection for the mobile
terminal is prohibited from beling altered between the
first wireless network portion and the second wireless
network portion if the controller fails to receive the
signal indicative of the positioning of the mobile
terminal at the selected gateway area.

A more complete appreciation of the present
invention and the scope thereof can be obtained from
the accompanying drawings which are briefly summarized
below, the following detalled description of the
presently-preferred embodiments of the invention, and

the avpended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a functional block diagram
representative of a communilication system having a
macrocellular network portion and a microcellular
network portion in which an embodiment of the present
invention is operable.

Figure 2 illustrates a functional block diagram,
similar to that shown in Figure 1, but representative
of another communication system also having a
macrocellular network portion and a microcellular
network portion in which an embodiment of the present
invention 1is also operable.

Figure 3 illustrates a plan view of a building
structure whose area 1s intended to be encompassed by
the infrastructure of the microcellular network
portion in which an embodiment of the present invention
1s operable.

Figure 4 illustrates a plan view, similar to that
shown in Figure 3, but which i1llustrates infrastructure
of a microcellular network portion 1n which another
embodiment of the present invention 1s operable.

Figure 5 illustrates a plan view, similar to those
shown in Filgures 4-5, but which 1llustrates
infrastructure of a microcellular network portion 1in

which another embodiment of the present invention is

operable.

Figure 6 illustrates a functional block diagram of
a portion of the communication system shown in Figures
1 or 2 in which an embodiment of the present invention
is operable to control communication by a mobile

rerminal with a selected one of the microcellular
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network portion and macrocellular network portion of
the communication system.

Figure 7 illustrates a functional block diagram of
a portion of the communication system shown in Figures
1 or 2 in which another embodiment of the present
invention, also is operable to control communication of
a mobile terminal with a selected one of the
microcellular network portion and macrocellular network
portion of the communication system.

Figure 8 1llustrates a functional block diagram
similar to that shown 1in Figure 7 but of another
embodiment of the present invention.

Figure 9 illustrates a logilcal flow diagram
listing the method steps of an embodiment of the

present invention.

DETAILED DESCRIPTION

Figure 1 illustrates a multi-network communication
system, shown generally at 10, of which an embodiment
of the present invention forms a portion. The
exemplary communication system 10 includes a
macrocellular network portion 12 and a microcellular
network portion 14.

The macrocellular network portion 12 includes a
plurality of fixed-site base stations 16 positioned at
spaced-apart locations throughout a geographical area.
In the illustrated embodiment, each of the base
stations 16 defines a cell 18, and groups of three base
stations 16 are located together. Each of such co-
located base stations 16 exhibits a coverage area which

defines a separate cell 18. The base stations 16
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typically include fixed-site transceivers which permit
wireless communications to be effectuated with
remotely-positioned mobile terminals, such as the
mobile terminal 22 when the mopile terminal 1is

d positioned within communication range of respective
ones of the base stations.

The cells 18 defined by the coverage areas of the
base stations are hexagonal 1n shape for purposes of
illustration. In an actual system, the communication

10 range, i.e., coverage area, of a base station might
differ with that shown in the figure. That 1is to say,
the cells 18 may well be non-symmetrical with respect
to the base station and the cells defined by different
ones of the base stations might differ in shape from

15 one another. Also, in an actual communication system,
the coverage areas of different, such as adjacent, base
stations might also overlap with one another.

Groups of the base stations 16 are coupled to base
station controllers (BSCs) 24. Lines 26 couple the

20 base stations to the BSCs 24. The BSCs 24 are coupled
to mobile switching centers (MSCs), such as the MSC 27,
by way of the lines 28. The MSCs, of which one MSC 27
is illustrated in the Figure, are coupled to a public
switched telephone network (PSTN) 29.

25 The PSTN 29 1is coupled, 1in turn, to other
communication stations, of which a single, exemplary
communication station 30 is illustrated in the figure.
The communication station 30 may, for example, be
formed of a wireline, telephonic device or other

30 device, such as, e.g., a cordless terminal capable of

transmission and reception of communication signals by
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way of the PSTN 29. The terminal might instead have a
communication with another mobile terminal (not shown)
not connected to the PSTN.

The microcellular network portion 14, indicated in
block form in Figure 1, defines a coverage area, here
positioned within the coverage area encompassed by one
of the cells 18 of the macrocellular network portion
12. Transceiver circultry of the microcellular network
portion 14 1s also coupled, in one embodiment, to the
MSC 27, here indicated by way of lines 32. The
microcellular network portion 14 may, for example, be
similar in structure to that which shall be described
with respect to Figures 3, 4, or 5 below.

In another embodiment, and as 1indicated by the
lines 32', shown in dash, the microcellular network

portion is instead coupled to the PSTN 29 rather than

to the MSC 27 to which the base stations 16 are
coupled. The microcellular network portion 14 may, for
example, be similar in structure to that which shall be
described below with respect to Figures 3, 4, or 5. 1In
one such embodiment, for example, the milcrocellular
network portion 14 is formed in a manner analogous to
the manner in which the macrocellular network portion
12 is formed, but over a smaller area.

The mobile terminal 22 1s operable alternately to
communicate with a communication station, of which the
communication station 30 1s exemplary, by way of the
macrocellular network portion 12 and the microcellular
network portion 14. As mentioned previously, when the
mobile terminal is positioned in an area 1ntended to be

encompassed by the microcellular network portion 14, it
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is generally desired that the mobile terminal 22
communicate with another communication station by way
of the microcellular network portion rather than the
macrocellular network portion.

5 Analogously, when the mobile terminal 18
positioned beyond the area intended to be encompassed
by the microcellular network portion, 1t 1s generally
desired that the mobile terminal communicate by way of
the macrocellular network portion 12.

10 As positioned in Figure 1, when the mobile
terminal 22 communicates with another communication
station, here communication station 30, communications
are effectuated by way of a base station 16 of the
macrocellular network portion. As the mobile terminal

15 22 moves between cells 18 of the macrocellular network
portion 12, if the mobile terminal 1s 1n the active
mode, ongoing communications are handed-over between
successive ones of the base stations 16. If the mobile
terminal is in the idle mode, cell selection, such as

20 that which occurs during registration procedures, 1S
made .

In one embodiment, when the mobile terminal 1s in
the active mode hand-overs are made responsive, 1in
part, to mobile-assisted hand-off (MAHO) measurements

25 made by the mobile terminal. When positioned in a
cell, the mobile terminal periodically tunes to control
channels associated with base stations defining cells
which are neighbors to the cell 1n which mobile
rerminal is located. The mobile terminal is provided

30 with indications of the control channels of the base
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stations associated with the “neighbor cells”, thereby
to permit the mobile terminal to tune to such channels.

Signal strength measurements are made by the
mobile terminal of control signals generated by the

5 base stations of the neighbor cells and also of control
signals of the base statlion through which the mobile
terminal i1s communicating, the “serving” base station.
Indications of the results of such measurements are
reported back to the base station through which the

10 mobile terminal is communicating and, 1in turn, to the
BSC 24. When the signal strengths of a control signal
generated by a base station of a neighbor cell becomes
stronger than that of the control signal generated by
the serving base station, the BSC 24 or MSC 27 permits

15 a cell selection, such as a hand-over is permitted to
be effectuated.

During ongoling communlications, when a hand-over 1is
to be effectuated between the serving base station 16
and another base station controlled by the same BSC 24,

20 the BSC controls the hand-over. For instance, the BSC
24 orders the other base station to activate a traffic
channel. The BSC sends a megssage to the mobile
terminal via the serving base station containing
information regarding the new channel to which the

25 mobile terminal should tune.

When a hand-over is to be effectuated between the
serving base station 16 and another base station
controlled by a separate BSC 24, the hand-over
procedures are somewhat altered. If the serving BSC

30 and the separate BSC are controlled by the same MSC 27,

then the serving BSC sends a hand-over required message
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to the MSC together with the identity of the other base
station. The MSC, in turn, sends a hand-over request
to the appropriate BSC. And, such BSC orders the other
base station to activate a traffic channel.

When a hand-over 1is to be effectuated between the
serving base station 16 and another base station
controlled by a BSC coupled to a separate MSC 27, the
hand-over procedures are agaln somewhat altered. The
serving BSC sends a hand-over required message to the
serving MSC together with the identity of the other
base station. The serving MSC informs the appropriate
MSC, and the appropriate BSC is provided with a hand-
over request. Then, the BSC orders the other base
station to activate a traffic channel.

While analysis of the signal strength, or other
signal quality, measurement 1s performed at the BSC 24
or MSC 27 1in the Jjust-mentioned embodiments, such
analysis may, of course, be performed, 1in other
embodiments, by other elements.

Taking into account the above-noted preferences,
when the mobile terminal 22 enters the area i1ntended to
be encompassed by the microcellular network portion 14,
it is desired that ongoing communications by way of a
bhase station of the macrocellular network be handed-
over from a base station of the macrocellular network
portion 12 to circuitry of the microcellular network
portion 14. Conversely, when the mobile terminal 22 1S
positioned in the area intended to be encompassed by
the microcellular network portion 14 and exits such
area, it is desired that the ongoing communications by

way of the circuitry of the microcellular network be
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handed~-over from the circuilitry of the microcellular

network portion 14 to a base station 16 of the

.

macrocellular network portion 12. In an embodiment in
which MAHO measurements are made by the mobile terminal
22 and the mobile terminal enters an 1idle mode from an
inactive state, cell selection 1s made at power on of
the mobile terminal. The mobile terminal 22 makes
measurements of control signals generated by base
stations of the network portions i1n which the terminal
22 1s operable. Determinations are made as to the
signal strengths of signals generated by the base
stations and of the availability of such base stations.
While in the idle mode, cell re-selection measurements
are additionally made at selected time 1ntervals.

Figure 2 1llustrates another exemplary multi-
necwork communication system, shown generally at 34, of
which an embodiment of the present invention also forms
a portion. The exemplary communication system 34 1s
also formed of a microcellular network portion 14.
Elements shown in Figure 2 which correspond to elements
shownn previously 1in Figure 1 are commonly-referenced.
Description of the operation of such commonly-
referenced elements can be found i1n the foregoing
description of Figure 1.

In the macrocellular network 12 shown i1n Figure 2,
groups of the base stations are coupled to MTXs 38, of
which a single MTX 38 is 1llustrated in the Figure.

The base stations 16 are coupled to the MTXs 38 by way

" of lines 26. And, the MTXs 38 are coupled to the PSTN

28 .

-~ - SRV TV IRTTV IR PN VI RRTET SR e A = Tnﬂn—...v. — ok, B —pr— B ARt ae etk s .



CA 02273485 1999-06-02

WO 98/25431 PCT/SE97/01940

223.

The microcellular network portion 14 deflnes a
coverage area, here positioned within the coverage area
encompassed by one of the cells 18 of the macrocellular
network portion 12. Transceiver cilrcultry of the

S microcellular network portion 14 1s also coupled, in
one embodiment, to the MTX 38, here indicated by way of
lines 32. The microcellular network portion 1.4 may
again, for example, be similar in structure to that
which shall be described below with respect to Figures

10 3, 4, or 5.

In another embodiment, and as 1ndicated by lines
32’ shown 1in dash, the microcellular network 1is
instead coupled to the PSTN 29 rather than to the MTX
38. In one such embodiment, for example, the

15 microcellular network portion 14 is formed in a manner
analogous to the manner in which the macrocellular
network portion 12 shown in Figure 2 1s formed, but
over a smaller area. In another such embodiment, for
example, the microcellular network portion 1s formed in

20 a manner analogous to the manner 1n which the
macrocellular network portion 12 shown in Figure 1 1s
formed, but over a smaller area.

The mobile terminal 22 1s operable alternately to
communicate with a communication station, such as

25 communication station 30, by way of the macrocellular
network portion 12 and the milcrocellular network
portion 14. As positioned in Figure 2, when the mobile
terminal communicates with another communication
station, here communication station 30, communications

30 are effectuated by way of a base station 16 of the

macrocellular network portion. As the mobile terminal
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22 moves between cells 18 of the macrocellular network
portion 12, communications are handed-over between
successive ones of the base stations. When the mobile
terminal 1s, 1nstead, 1in the i1dle mode, other cell
selection is sometimes made, as described previously
with respect to Figure 1.

In one embodiment, signal strength measurements of
signals generéted by the mobile terminal are made at
different ones of the base stations, including the
serving base station. Values 1ndicative of such
measurements are provided to the MTX. If the signal
strength of a mobile-terminal-generated signal 1is
detected at a base station other than the serving base
station to be of a greater magnitude than the signal
strength of the signal detected at the serving base
station, the MTX permits a hand-over or other cell
selection to be effectuated. Other manners by which to
determine when to effectuate a cell selection, such as
a hand-over are, of course, also possible.

Figure 3 1llustrates a buillding structure 42
intended to be encompassed by the microcellular network

portion 14, shown in Figures 1 or 2. The microcellular

N

exemplary embodiment of

network portion 14 1s, 1in the
the Figure, here shown to be formed of a central
control unit 44, sometimes referred to as a HUB, and
remote antenna devices (RADs) 46 coupled thereto. The
RADs 46 are distributed throughout the building
structure 42. The circuitry of the network portion 14
of the embodiment illustrated in Figure 3 is similar to
that disclosed in the aforementioned, co-pending patent

application, U.S. Serial No. 08/540,326. Details of
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operation thereof are more fully explained 1n such
disclosure. It should be noted that the structure of
the embodiment shown in Figure 3 1s exemplary. The
microcellular network 14 can instead be formed in other
manners, including those shown in succeeding Figures.

In the embodiment shown in Figure 3, the RADs 46
are distributed at spaced-intervals along interior
hallways (not separately shown in the Figure) of the
building structure 42. A mobile terminal 22 positioned
anywhere within the building structure 42, such as 1n
an office positioned at the periphery of the building
structure 42, 1is thereby able to transmit and to

receive communication signals wilith at least one of the

RADs 46. The building structure 42 1s, of course,
exemplary. Other types of areas, whether 1ndoor or
outdoor, could similarly be encompassed by the

microcellular network portion 14.

In one embodiment, the RADs 46 each 1nclude
transmitting and <receiving devices to transmit
communication signals to, and to receive communication
signals from, mobile terminals positioned withln the
coverage areas defined by the wvarious RADs. The
receiving devices of the RADs are wideband devices to
receive uplink signals generated by the mobile
terminals positioned at any location within the
coverage area of the microcellular network portion.
Downlink control signals are simulcast by each of the
transmitting devices of the RADs, whille downlink
traffic signals are transmitted only by transmitting
devices of the RADs in whose coverage areas the mobile

terminal is determined to be located.
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Determination of the location of the mobile
terminal 1s made by the central control unit 44 by
comparing the signal strengths of the uplink signal, as
detected by the receiving devices of the various RADs.
The RADs at which the strongest signal strengths are
detected are thereby determined to be the RADs in
whose coverage areas the mobile terminal is determined
to be located. In one embodiment, the signal strengths
detected by the RADs must further be of at least a
minimum threshold value to permit the determination to
be made that the mobile terminal 1s located in a
coverage area of a particular RAD.

While the i1ntended area to be encompassed by the
microcellular network portion 14 1s the 1nterior area
of the building structure 42, the actual coverage area
52 encompassed by the microcellular network portion 14
extends therebeyond. The coverage area 52 shown in the
figure is exemplary and is dependent upon many factors
including signal power levels and channel conditions of
the channels upon which communications between the
mobile terminal and the network portion are
transmitted.

Because the actual area 52 encompassed by the
microcellular network portion 14 extends beyond the
interior of the building structure 42, an attempt might
be made to hand-over ongoing communications of a mobile
terminal positioned exterior to the building structure
42 from a base station 16 of the macrocellular network
portion 12 (shown in Figures 1-2) to the microcellular
network portion 14. When in the idle mode, an attempt

to effectuate a cell re-selection might be made.
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Additionally, while the intended area to be
encompassed by the microcellular network portion 14 1is
the interior of the building structure 42,
communications of a mobile terminal 22 with another
communication station by way of a base station 16 of
the macrocellular network portion 1s also possible.
Particularly when positioned at a peripheral area of
the building structure 42, the signal level of control
signals generated by a base station 16 of the
macrocellular network portion 12 might well Dbe
significant relative to the signal strength level of
control signals generated by the RADs 46 of the
microcellular network portion 14.

MAHO measurements made by the mobile terminal in
manners as described previously with respect, e.g., to
Figure 1, might indicate that a cell selection, such as
a hand-over when the mobile terminal 1s 1in the active
mode or cell re-selection when the mobile terminal 1s
in the idle mode, should be effectuated. In another
embodiment, signal strength levels of mobille terminal-
generated signals are measured at selected base
stations, in manners as described previously with
respect, e.g., to Figure 2. Such measurements
similarly might indicate that a hand-over or other cell
selection should be effectuated. Therefore, even when
a mobile terminal is positioned within the area
intended to be encompassed by the microcellular network
portion 14, an attempt to hand-over  ongoing
communications or make an other cell selection,
contrary to system designers’ desires, might be

attempted.
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An embodiment of the present i1nvention is operable
to control through which of the communication network
portions the mobile terminal 22 1s permitted to
communicate by controlling when hand-over of ongoing
communication between the two network portions is
permitted and by controlling when cell selection of an
idle-mode mobile terminal 1s permitted. Thereby,
control over through which of the network portions that
the mobile terminal communicates 1s better assured.

As shall be described below, the coverage area ot
a transceiver forming a portion of a network portion 12
or 14 defines a gateway area 54. The transceiver, here
a RAD identified by 46-E, whose coverage area defines
the gateway area 1s, for 1instance, positioned at an
entranceway to the area intended to be encompassed by
the microcellular network portion 14. Here, a gateway
area 54 1s defined at an entry-way, such as at a
doorway to the building structure 42. Cell selection
or other hand-over of communications between the
macrocellular and microcellular network portions 1is
permitted only when the mobile terminal 1s positioned
at the gateway area. The gateway area forms a gateway,
alternately from the microcellular network portion to
the macrocellular network portion and from the
macrocellular network portion to the microcellular
network portion. Such positioning of the mobile
terminal at the gateway area might be 1ndicative, e.g.,
of movement of the mobile terminal 1nto or out of the
building structure. When positioned at the gateway
area, it 1s therefore appropriate to permit possible

handover of communications between network portions.
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Figure 4 again illustrates the building structure
42 intended to be encompassed by the microcellular
network portion 14, shown in Figures 1 or 2. The
microcellular network portion 14 1s, 1n the exemplary
embodiment of the Figure, here shown to be formed of a
plurality of base stations (BTSs) 16. The base
stations 16 are analogous to those shown to form
portions of the macrocellular network portion 12 of
Figure 1, but here encompass much smaller cells 18.

The base stations 16 are analogously also coupled
to BSCs 24. In one embodiment, the BSCs 24 of the
microcellular network portion are coupled to the same
MSCs 27 to which the base stations 16 of the
macrocellular network portion are coupled. Lines 28
extending from the BSCs 24 are representative of such
an empbodiment. In another embodiment, the BSCs 24 are
coupled by way of lines 28’ to an MSC 27’ which forms
a portion only of the microcellular network portion 14.
The MSC 27’ is, in turn, coupled to the PSTN 29 (shown
in Figures 1 and 2).

Determination of the location of the mobile
terminal 1s made 1n manners analogous to those
described previously with respect to Figure 1 or in
other manners, as appropriate.

Again, while the intended area to be encompassed
by the microcellular network portion 14 1s the interior
area of the building structure 42, the actual coverage
area 52 encompassed by the microcellular network
portion 14 extends therebeyond 1n the exemplary

illustration. The problems assocliated with an attempt
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to hand-over communications, as described in detail
with respect to Figure 3 above, again might be evident.

An embodiment of the present invention 1s operable
to control through which of the communication network
portions the mobile terminal 22 1s permitted to
communicate by controlling when hand-over of ongoing
communication between the two network portions 1s
permltted. Possible cell selection of an 1i1dle-mode
mobile terminal 1is also controlled. Thereby, control
over through which of the network portions that the
mobile terminal communicates 1s better assured.

Again, a gateway area 54 1s defined by a
transceiver forming a portion of a network portion 12
or 14. In the illustrated embodiment of Figure 4, the
transceiver forms a base station, here a base station
identified by 16-E, of the network portion 14. The
gateway area forms a gateway, alternatively from the
microcellular network portion to the macrocellular
network portion and from the macrocellular network
portion to the microcellular network portion.

While not separately shown, the microcellular
network portion can also be formed of structure
analogous to that which forms the macrocellular network
portion 12 of Figure 2.

Figure 5 vyet again 1i1llustrates the building
structure 42 1intended to Dbe encompassed by the
microcellular network portion 14, shown 1n Figures 1
and 2 = The microcellular network portion 14 1is, in the
exemplary embodiment of the Figure, here shown to be
formed of at least a first base station 16 to which an

antenna device having distributed antenna elements 56
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are coupled and a second base station 16. The first
base station defines a first cell 18 and the second
base station 16 defines a second cell 18.

The base stations 16 are coupled to a BSC 24 by
way of lines 26. In one embodiment, the BSC 24, 1s, in
rturn, coupled to an MSC 27 of the macrocellular network
portion by way of line 28. In another embodiment, the
BSC 24 is coupled to an MSC 27’ of the microcellular
network portion by way of line 28'.

Determination of the 1location of the mobile
terminal 1is made 1in manners analogous to those
described previously with respect to Figure 1, Figure
2 or in other manners, as appropriate.

Again, while the intended area to be encompassed

by the microcellular network portion 14 1s the interior

area of the building structure 42, the actual coverage
area 52 encompassed by the microcellular network
portion 14 extends therebeyond 1n the exemplary
illustration. The problems associated with an attempt
to hand-over ongoing communications or to make other
cell selections for an idle-mode, mobile terminal, as
described in detail with respect to Figure 3 above,
again might be evident.

An embodiment of the present invention 1is operable
to control through which of the communication network
portions the mobile terminal 22 1s permitted to
communicate by controlling when hand-over of ongoing
communication between the two network portions 1is
permitted. Possible cell selection of an idle-mode,

mobile terminal is also controlled. Thereby, control
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over through which of the network portions that the
mobile terminal communicates 1s better assured.

Exemplary operation of the following embodiments
of the present 1invention shall be described with
respect to an active-mode, mobile terminal. Operation
of an embodiment of the present invention to an idle
mode terminal can analogously be described.

Again, a gateway area 54 1s defined by a
transceiver forming a portion of a network portion 12

or 14. The gateway area forms a gateway, alternatively

from the microcellular network portion to the
macrocellular network portion and from the
macrocellular network portion to the microcellular
network portion. Here, the gateway 1s formed by the
coverage area of the second base station here shown at
16-E.

Figure 6 again 1llustrates the microcellular
network portion 14 installed at a building structure
42 . Analogous to the embodiment shown in Figure 3, the
portion 14 is again formed of a central control unit 44
and a series of distributed, remote antenna devices
(RADs) 46 positioned about the interior of the building
structure 42. A mobile terminal 22 1s also 1llustrated
in the figure in several positions to indicate the
location of the mobile terminal at several instances in
time, indicated by time t,, t,, t,, t;, and t,. The
gateway area 54 1s defined by the coverage area of a
RAD 46-E positioned proximate to an entryway to the
building structure 42. In the followlng description of
an exemplary embodiment, the mobile terminal 22 is

operable to make MAHO measurements. It should be
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understood that, in other embodiments, other
measurements are instead made and utilized to determine
the position of the mobile terminal.

At time t,, the mobile terminal 22 1s positioned
at a location at which communications with another
communication station, such as the communication
station 30 shown 1in Figures 1 and 2, 1s possible only
by way of a base station 16 of the macrocellular
network portion 12. Communications origlnating at, or
terminating at, the mobile terminal 22 at time t, are
effectuated by way of the base station 16, 1n

conventional manner. For purposes of simplicity, only

a single base station of a macrocellular network 1is
shown.

During operation of the mobile terminal while
positioned at the location indicated at time t,, MAHO
measurements are performed by the moblle terminal, as
described previously. When positioned as indilcated at
time t,, the MAHO measurements do not indicate that a
hand-over should be made to the microcellular network
portion.

At time t,, the mobile terminal 22 1s again
positioned exterior to the building structure 42, 1.e.,
beyond the intended area to be encompassed by the
microcellular network portion 14, but within the actual
area 52 encompassed by the microcellular network
portion 14. At such a position, signal strength, e.g.,
MAHO, or other, measurements might indicate that a
hand-over of communications from the macrocellular
network portion to the microcellular network portion

should be made. For instance, when the mobile terminal
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1s operable to make MAHO measurements, a signal
generated by the RAD 46 positioned in the upper, left-
side (as shown) portion of the building structure 42
might be of a greater signal strength than the signal
S strength of a signal generated by a serxrving base
station 16. In an embodiment of the present invention,
such possible hand-over to the milicrocellular network
portion 14 1s prohibited until the mobile terminal 22
1s posiltioned at the gateway area 54. That 1s to savy,

10 possible hand-over of communications from the
macrocellular network portion to the microcellular
network portion is prohibited from being effectuated to
any of the RADs 46 but for the RAD 46-E positioned at
the gateway area.

15 At time t,, the mobile terminal 1s positioned at
the gateway area 54. MAHO measurements taken by the
mobile terminal 22 indicate that signal strengths of
signals generated by the RAD 46-E whose coverage area
defines the gateway area 54 are greater than the signal

20 strengths of signals generated by the base station
through which the mobile terminal 1s communicating.
When the RAD 46-E positioned at the gateway area
detects the presence of the mobile terminal thereat,
such detection made 1n manners as described above with

25 respect to Figure 2, hand-over of communications from
a base station 16 of the macrocellular network portion
is permitted. Again, additional details related to the
manner by which a determination 1s made at the control
circuitry 44 of positioning of a mobile terminal, such

30 as the mobile terminal 22, proximate to a RAD 46 can

also be found in the aforementioned, co-pending U.S.
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patent application Serial No. 08/540,326, the contents
of which are incorporated herein.

A single gateway area 54 1s defined at the
entranceway to the building structure 42 for purposes
of illustration. If the building structure includes
more than one entranceway, for 1instance, separate
entranceways located at separate locations of the
building, separate gateway areas can be defined.
Thereby more than one gateway 1s formed.

Possible hand-over of communications when the
mobile terminal is positioned at one of the gateway
areas, such as when the mobile terminal enters and
exits the building structure 42 by way of any of the
entranceways 1s permitted. Possible hand-over of
communications 1s prohibited but for when
determinations are made that the mobile terminal 1s
possibly entering or exiting the 1intended area to be
encompassed by the microcellular network portion.
Communication by the mobile terminal 22 with another
communication station only by way of the microcellular
network portion only when the mobile terminal 1s
positioned in the intended area to be encompassed by
the microcellular network portion 1s better assured.

Conversely, if the mobile terminal 22 1is
positioned within the buillding structure 42 and 1s
communicating by way of the microcelliular network
portion with another communicatlon station (not shown),
possible hand-over of communications from the
microcellular network portion to the macrocellular
network portion is permitted only when the mobile

rerminal is positioned at the gateway area 54.
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Figure 6 also 1illustrates positioning of the
mobile terminal 22 at two locations within the building
structure 42, at times t, and t,. As mentioned
previously, the coverage area of the macrocellular
network portion extends 1into the 1nterior of the
building structure 42. Ongoing communications can not
be handed-over between the microcellular network
portion and the macrocellular network portion unless
the mobile terminal 1s positioned at a gateway area.
But, i1if the mobile terminal 1s 1n an 1inactive state and
is turned on, particularly when the mobile terminal 1is
positioned at the periphery of the building structure

42, the mobile terminal wmight be admitted to

communicate by way of a base station 16 of the
macrocellular network  portion rather than the
microcellular network portion. In other embodiments
the position of the mobile terminal 1s made 1n other
manners.

Additional gateway areas, of which one additional
gateway area 64 is 1illustrated in the figure, are also
defined. Use of such areas 64 permit hand-over of such
communications from the macrocellular network portion
to the microcellular network portion without requiring
the mobile terminal to be positioned at a gateway area
54 . Such gateway areas are agaln defined by the
coverage areas of selected RADs 46, here RAD 46-V. The
gateways between network portions tormed at the gateway
areas 64 can be considered to be virtual, or pseudo-,
gateways between the network portions. Possible hand-
over of communications from the macrocellular network

portion to the microcellular network portion are
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permitted when the mobile terminal 1s positioned at a
virtual gateway area 64.

At time t,, the mobile terminal 22 is positioned
at the periphery of the building structure 42. At the
indicated position, when the mobilile terminal 1is turned-
on, MAHO measurements taken by the moblile terminal
indicate that the mobile terminal should communicate

with another communication station (not shown) by way

of a base station 16 of the macrocellular network
portion. As the mobile terminal i1s positioned within
the area 1intended to be encompassed Dby the
microcellular network portion, advantage 1s not taken
of the cost and other benefits of utilization of the
microcellular network portion.

As the mobile terminal 22 1s repositioned at time
t, in the interior of the building structure 42, MAHO
measurements taken by the mobile terminal 1ndicate that
the signal strength of the control signals generated by

the base station 16 of the macrocellular network

portion become relatively smaller contrasted to signal
strengths of control signals generated by the control
circuitry 44 of the microcellular network portion 14.
By defining the additional gateway areas 64 at lnterior
portions of the building structure 42, hand-over of
communications to the microcellular network portion 1is
permitted. Use of a virtual gateway thereby corrects
for an erroneous, 1initial selection of network portions
through which to communicate.

Figure 7 illustrates a communication system of an
embodiment of the present invention. In this

embodiment, the microcellular network portion 14 1s
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similar to one of the embodiments shown i1n Figure 5.
And, for purposes of 1illustration, portions of the
macrocellular network portion 12 shown previously in
Figure 1 1is agailn shown.

Here, the first base station designated by 16-1
(indicative of the typical Indoor nature of the
microcellular network portion), is again shown to be
coupled to a series of distributed antenna devices 56.
The antenna devices are distributed about the building
structure 42 to be positioned at spaced-apart locations
thereabout. When a mobile terminal 22 1s positioned
within the building structure 42, 1.e., the area
intended to be encompassed by the microcellular network
portion 14, the mobile terminal communicates with
another communication station (not shown) by way of the
base station 16-1 to which the antennas 56 are coupled.
Again, in the exemplary embodiment, the mobile terminal
22 1s operable to make MAHO measurements. In other
embodiments, the position of the mobile terminal 1s
made 1n other manners.

The second base station, the gateway base station,
is here designated by 16-G. The base station 16-G 1is
positioned proximate to an entry to the building
structure 42. The coverage area of the gateway base
station forms a gateway cell which define the gateway
between the network portions.

The base stations 16-1 and 16-G are here coupled
to a BSC 24 which forms a portion of the microcellular
network portion. And the BSC 24 1s here coupled to an

MSC 29 of the macrocellular network portion.
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Additional base stations, here base stations 16-01
and 16-02 (indicative of the typical Outdoor nature of
the macrocellular network portion), form base stations
of the macrocellular network portion and are operable
in manners as described previously. The cell defined
by the base station 16-01 overlaps with the area
intended to be encompassed by the microcellular network

portion 14. And, the cell defined by the base station

16-02 1s adjacent to the cell defined by the base
station 16-01.

A neighbor cell list i1s associated with each of
the base stations 16 of both network portions. The
neighbor cell list i1dentifies neighbor cells, that 1is
to say, base stations which define neighbor cells, to
which communications by a mobile terminal 22 positioned

in a cell are permitted to be handed-over. Indications

of such lists are provided to a mobile terminal as part
of control information transmitted by a base station to
the mobile terminal. A mobile terminal utilizes the
indications of the neighbor cell lists provided thereto
in order to make signal strength measurements, such as
mobile-assisted, hand-off (MAHO) measurements,
described previously, of signals transmitted by base
stations identified by the neighbor cell list.
Appropriate designation of permissible neighbor
cells in the neighbor cell lists associated with each
of the base stations provides a manner by which to
control better communication by a mobilile terminal 22
with a selected one of the network portions of the

communication system 10.
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For purposes of 1llustration, in Figure 7,
neighbor cell lists associated with the various base
stations are 1llustrated proximate to the respective
ones of the base stations.

The neighbor cell lists designate neighbor cells
in manners which limit hand-over of communications
between the macrocellular network portion 12 and the
microcellular network portion 14. Hand-over of
communications between the base stations of the
microcellular network portion 14 and the macrocellular
network portion 12 are permitted only through the
gateway base station 16-G.

The neighbor cell list 78-G associated with the
gateway base station 16-G includes the identity of the
base stations 16-1 of the microcellular network portion
and the identitles of the base stations 16-01 and 16-02
of the macrocellular network portion. When a mobile
terminal 1s positioned in the gateway cell defined by
the coverage area of the gateway base station 16-G, the
mobile terminal takes MAHO, or other signal qualitvy,
measurements of control signals generated by the base
stations 16-1, 16-01 and 16-02 (and additionally with
the base station 16-G). Possible hand-over of
communications are permitted to any of such base
stationg, responsive to such measurements, again in
manners simlilar to those described previously.
Possible hand-over of communications to other base
stations 1s prohibited as the other base stations do
not appear on the neighbor cell list provided to the
mobile terminal. Again, in the exemplary embodiment,

the mobile terminal 22 1is operable to make MAHO
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measurements. In other embodiments, the position of
the terminal 22 1s determined by takilng other types of
measurements.

The neighbor cell list 78-1 associated with the
base station 16-1 designates the base station 16-G.
When the mobile terminal 1s positioned within the
building structure 42, the mobile terminal is provided
with such a neighbor cell list. The mobile terminal is
permitted to make MAHO measurements of control signals
generated by the gateway base station 16-G (and also
with the base station 16-1). Possible hand-over of
communications 1s permitted only to the gateway base
station 16-G. Possible hand-over of communications
with other base stations of the macrocellular network
1s prohibited.

The neighbor cell list 78-01 associliated with the
base station 16-01 designates the gateway base station
16-G and the base station 16-02 of the macrocellular
network portion, but not the base station 16-I. Other
base stations o©f the macrocellular network portion
might also be included in the neighbor cell list 78-01.
When the mobile terminal 22 1s positioned at a cell
formed by the coverage area defined by the base station
16-01 of the macrocelliular network portion, the mobile
terminal 1s provided with such a neighbor cell list.
The mobile terminal makes MAHO measurements of signals
generated by the base station 16-02 of the
macrocellular network portion and of signals generated
by the gateway base station 16-G (and also of the base
station 16-01). Because the base station 16-I of the

microcellular network portion 1s not designated on the




CA 02273485 1999-06-02

WO 98/25431 PCT/SE97/01940

10

25

30

4)-

neighbor cell list assoclated with the base station 16-
01 of the macrocellular network portion, possible hand-
over of communications from the base station 16-02 of
the macrocellular network portion to the microcellular
network portion i1s prohibited.

All hand-overs of communication to the
microcellular network portion are directed by way of
the base station 16-G. The neighbor cell list 78-02
associated with the base station 16-02 designates the
gateway base station 16-G and the base station 16-01 of
the macrocellular network portion, but not the base
station 16-1I. Other base stations of the macrocellular
network portion might also be i1ncluded i1n the neighbor
cell list 78-02.

When the mobile terminal 22 1s positioned at a
cell formed by the coverage area defined by the base
station 16-02 of the macrocellular network portion, the
mobile terminal makes MAHO measurements of signals
generated by the Dbase station 16-01 of the
macrocellular network portion and of signals generated
by the gateway base station 16-G. Because the base
station 16-1 of the microcellular network portion 1is
not designated on the neighbor cell list associated
with the base station 16-02, possible hand-over of
communications from the base station 16-02 to the
microcellular network portion 1s prohibited.

Communication by a mobile terminal with the
microcellular network portion when the moblile terminal
is positioned in the area intended to be encompassed by
the microcellular network portion 1s better assured.

Again, if more than one entranceway into the building
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structure 42 1is permitted, additional gateway areas
formed of gateway cells defined by the coverage areas
of additional gateway base stations can be created,
additionally to permit hand-over of communications to
such gateway base stations in manners analogous to
those permitted by way of the base station 16-G.

Figure 7 also 1llustrates the moblle terminal
position at different locations at different times,
times t,, t,, and t,. At time t,, the mobile terminal
22 communicates by way of the base station 16-01 of the
macrocellular network portion. Signal quality
measurements, such as mobile assisted hand-off (MAHO)
measurements, are made by the mobile terminal with
signals generated by the base station 16-02 of the
macrocellular network ©portion and with signals
generated by the gateway base station 16-G. Possible
hand-over of communication reguests responsive to such
measurements to the base stations 16-02 or 16-G are
made. As the base station 16-1 1s not designated on
the neighbor cell list of the base station 16-01,
possible hand-over of communication to the base station
16-I is prohibited.

At time t,, the mobile terminal 22 1s positioned
within the gateway cell defined by the gateway base
station 16-G. MAHO, or other signal gquality,
measurements are made by the mobile terminal with
control signals generated by base stations of both the
microcellular portion, here base station 16-I, and base
stations of the macrocellular network portion (and also
with the base station 16-G), here, base stations 16-01

and 16-02. Measurements are also permltted to be made
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of signals generated by the base station 16-G.
Responsive thereto, possible hand-over of communication
to the base stations 16-I, 16-01, and 16-02 1is
permitted. The gateway area 54 thereby forms a gateway
between the network portions. And, at time t,, the
mobille terminal 1s permitted to make MAHO, or other
signal quality, measurements of only the gateway base
station 16-G. Possilible hand-over of communication to
the base station 16-I is permitted, while possible
hand-over of communication with the base stations of
the macrocellular network 1s prohibited.

While not separately shown, operation of an
embodiment of the present 1i1invention 1in which the
microcellular network portion 1s formed of the
structure shown 1n Figure 4 is analogous to that of the
operation described with respect to the embodiment
shown 1n Figure 7. That i1s to say, neighbor cell lists

are defined for the base stations of the network

portions 12 and 14 in manners to control hand-overs of
communication. By properly defining the neighbor cell
lists, possible hand-over of communications between the
network portions 1s permitted only when the mobile
terminal 1s positioned at the gateway defined between
the network portions.

Figure 8 1llustrates another embodiment of the

present 1nvention. Structure shown and described

previously are commonly-referenced 1n the figure.
Description of operation of such commonly-referenced

structure can be found in the foregoing description and

shall not again be described.
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The embodiment shown 1in Figure 8 1illustrates
another manner by which the gateway area 54 can be
formed. Here the gateway area 1is formed at the
overlapping coverage areas of two separate transceivers
of the two separate network portions. The coverage
areas of the two separate transceivers partially
overlap with one another. The partially-overlapping

areas are indicated by the area shown in-dash.

MAHO, or other, measurements are made and
compared. A mobile terminal 1s determined to be
positioned at the gateway area 1f, e.g., the signal

strength measurements are at least as great as selected
thresholds with respect to both network portions. Once
determined to be at the gateway area, possible handover
of communications between network portions 1S
permitted. In the 1llustrated embodiment, handover
operations are handled 1n manners analogous to those
described with respect to the embodiment shown 1n
Figures 5 and 7. While not separately shown, a system
can alternately be constructed in a manner analogous to
that shown 1in others of the Figures.

Figure 9 illustrates a method, shown generally at
100, of an embodiment of the present invention. The
method 100 selectively permits and prohlbits possible
cell selection of a communication with a mobile
terminal between a first wireless network portion and
a second wireless network portion. The wireless
network portions each include at least one base station
transceiver. Filrst, and as indicated by block 102, an
area covered by at least one base station transceiver

of the second wireless network portion 1s appointed to
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be a gateway area. Then, and as 1ndicated by the
decision block 104, a determination 1s made whether the
mobile terminal 1s located within the gateway area. If
so, the yes branch 1s taken to block 106, and possible
cell selection of communication with the mobile
terminal between the first wireless network portion and
the second wireless network portion 1s permitted.

Otherwise, the no branch 1s taken to block 108 and
possible cell selection of communication with the
mobile terminal between the first wireless network
portion and the second wireless network portion 1is
prohibited.

In one embodiment, the determination made at
decision block 104 1s made by transmitting radio
signals from the mobile terminal, receiving at least
two separate locations in at least one of the first and
second network portions radio signals transmitted from
the mobile terminal, and comparing at least one
characteristic of the signals received at the at least
two separate locations.

In another embodiment, the determination made at
decision block 104 1is made by transmitting radio
signals from at least two separate locations 1in at
least one of the first and second network portions,
receiving at the mobile terminal radio signals
transmitted from the at least two separate locations,
and comparing the at least one characteristic of the
signals received by the mobille terminal. In one
embodiment, the characteristic of the signals form
signal strengths. In other embodiments, other

characteristics can be measured.
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Operation of a communication system embodying the
present invention selectively permits hand-over of
ongoing communications by a moblle terminal between
first and second network portions of the system. Hand-
over of communications 1s permitted only when the
mobile terminal 1s positioned at a defined gateway
area. Possible cell selection of an idle-mode mobile
is similarly selectively permitted. The gateway area
is defined at a gateway positioned between 1intended
areas of coverage of the two network portions. Control
of with which of the communication network portions the
mobile terminal is permitted to communicate is better
assured. Better advantage 1s thereby made of the
various features of the separate network portions.

The previous descriptions are preferred examples
for implementing the invention, and the scope of the
invention should not necessarily be limited by this

P
s

description. The scope of the present 1nvention 1is

defined by the following claims.
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WHAT IS CLAIMED IS:
1. A method of selectively permitting and

prohibiting cell selection of a communication with a
mobile terminal between a first wireless network and a
second wireless network each network comprising at
least one base station transceiver, said method
comprising the steps of:

appointing an area covered by one base station

transceiver of one network as a gateway area between

the first and second networks;
determining whether or not the mobile terminal 1is

located within the gateway area; ‘
permitting cell selection of the communication

with the mobile terminal between a cell within the
first wireless network and a cell within the second

wireless network when the mobile is within the gateway

area; and
prohibiting cell selection of the communication

with the mobile terminal between a cell within the
first wireless network and a cell within the second

wlireless network when the mobile terminal is outside

the gateway area.

2. A method according to claim 1 wherein said
step of determining comprises the steps of:

transmitting radio signals from the mobile

terminal;
recelving by at least two base transceivers in at

least one of the first and second networks, said radio

signals transmitted from the mobile terminal; and
comparing at least one characteristic of the

signals received by the at least two base transceivers.

3. A method according to claim 2 for cellular
network portions comprising cells determined by the

base transceivers, wherein as gateway area is appointed
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an area comprising at least part of one cell but not
all cells.

4 . A method according to claim 3 wherein the
step of permitting comprises:

arranging neighbor cell lists;

permitting a first «cell of one network
constituting at least part of the gateway area to
appear on a neighbor cell list of a second cell of the
other network; and

permitting cell selection between the second cell
and the first cell appearing on the neighbor cell list

of the second cell.

5. A method according to claim 4 wherein the
step of prohibiting comprises:

prohibiting a third cell of one network not
constituting part of the gateway area to appear on the
neighbor cell list of the second cell of the other
network; and

prohibiting cell selection between the second cell
and the third cell not appearing on the neighbor cell

list of the second cell.

6. A method according to claim 1 wherein said
step of determining comprises the steps of:

transmitting radio signals from at least two base
transceivers 1in at least one of the first and second
networks;

recelving at the mobile terminal the radio signals
transmitted from said at least two base transceivers;
and

comparing at least one characteristic of the

signals received by the mobile terminal.

7. A method according to claim 6 for cellular

network portions comprising cells determined by the
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base transceivers, wherein as gateway area is appointed

an area comprising at least part of one cell but not
all cells.

8 . A method according to claim 7 wherein the
step of permitting comprises:

arranging neighbor cell lists;

permitting a first cell of one network
constituting at least part of the gateway area to
appear on a neighbor cell list of a second cell of the
other network; and

permitting handover from the second cell to the
first cell appearing on the neighbor cell list of the

second cell.

9. A method according to claim 8 wherein the
step of prohibiting comprises:

prohibiting a third cell of one network not
constituting part of the gateway area to appear on the
neighbor cell list of the second cell of the other
network; and

prohibiting handover from the second cell to the
third cell not appearing on the neighbor cell list of

the second cell.

10. A method according to claim 1 wherein the
second wireless network comprises at least two cells
within the second area, wherein the gateway area
appolnted during said step of appeointing is formed of
one of the cells of the second wireless network,
wherein said method comprises the further step of:

arranging neighbor cell lists for the cells of the
second network wherein only cells of the second network
are permitted on the neighbor cell lists of the second
network cells outside the gateway area;

wherein a handover of said communication from a

given one of the second network cells to a cell

AMENDED SHEET




10

15

20

235

30

335

CA 02273485 1999-06-02

PCT/ SE97/01940
15 -01- 1959

-43-

appearing on the neighbor cell list of the given second
network cell 1s permitted; and

wherein a handover of said communication from the
given one of the second network cells to a cell not
appearing on the neighbor cell list of the given cell
1s prohibited.

11. A method according to claim 10 wherein the
first wireless network portion comprises a cell within
the first area, and wherein:

the first network cell is permitted to appear on
the neighbor cell list of a second network cell within
the gateway area;

a neighbor cell list is arranged for the cell of
the first network:;

the second network cell within the gateway area 1is
permitted to appear on the neighbor cell list of the
first network cell;

a second network cell outside the gateway area is
prohibited to appear on the neighbor cell list of the
first network cell;

wherein a handover of said communication from the
first network cell to a cell appearing on its neighbor
cell list 1s permitted; and

wherein a handover of said communication from the
first network cell to a cell not appearing on its

neighbor cell list is prohibited.

12. A method according to claim 1 for a second
wireless network having as base transceivers at least
two antennas connected to a hub, wherein a possible
location of the mobile terminal within the second area
1s determined by receiving signals from the mobile
terminal by the antennas, and comparing the signals

received by different antennas at the hub.
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13. A method of selectively permitting and
prohibiting a handover of a communication with a mobile
terminal between a first wireless network and a second
wireless network, each network comprising at least one
base statlon transceiver, said method comprising the
steps of:

appointing one base station transceiver of one
network as a gateway transceiver between the first and
second networks;

determining whether or not the mobile terminal is
located within an area covered by said gateway
transceiver;

permitting said handover of said communication
with the mobile terminal between a cell within the
first wireless network and a cell within the second
wilireless network when the mobile is within the area
covered by said gateway transceiver; and

prohibiting said handover of said communication
with the mobile terminal between a cell within the
first wireless network and a cell within the second
wireless network when the mobile terminal is outside

the area covered by said gateway transceiver.

14. A method according to claim 13 wherein said
step of determining comprises the steps of:

transmitting radio signals from the mobile
terminal;

receiving by at least two base transceivers at
least one of which is said gateway transceiver radio
signals transmitted from the mobile terminal; and

comparing at least one characteristic of the

signals received by the at least two base transceivers.
15. A method according to claim 14 wherein said

permitting is done by permitting said handover from

sald gateway transceiver of one network and allowing
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handover from a base transceiver of one network to said

gateway transceiver of the other network.

16. A method according to claim 15 wherein said
prohibiting, K is done by prohibiting said handover from
a non-gateway base transceiver of one network to a
non-gateway base transceiver of the other network

17. A method according to claim 13 wherein said
step of determining comprises the steps of:

transmitting radio signals from at least two base
transceivers at least one of which is said appointed
gateway transceiliver;

receiving at the mobile terminal radio signals
transmitted from said at least two base transceivers;
and

comparing at least one characteristic of the

signals received by the mobile terminal.

18. A method according to claim 17 wherein said
permitting 1s done by permitting said handover from
sald gateway transceiver of one network to a base
transceiver of the other network and allowing said
handover from a base transceiver of one network to said

gateway transceiver of the other network.

19. A method according to claim 18 wherein said
prohibiting is done by prohibiting said handover from
a non-gateway base transceiver of one network to a non-

gateway base transceiver of the other network

20. In a method for communicating in a
communication system having a first wireless network
permitting a mobilile terminal to communicate therewith
when positioned in a first area, the first area
intended to be encompassed by the first wireless

network and a second wireless network permitting the

-
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mobile terminal to communicate therewith  when
positioned in a second area, the second area intended
to be encompassed by the second wireless network, an
improvement of a method for selectively permitting cell
selection of a communication with the mobile terminal
between the first and second wireless networks,
respectively, each network comprising at least one base
station transceiver, said method comprising the steps
of:

detecting when the mobile terminal 1s positioned
at a selected gateway area, the selected gateway area
defining a gateway between the first wireless network
and the second wireless network, the selected gateway
area being an area covered by one base station
transceiver of one network;

generating a signal indicative of detection during
sald step of detecting the position of the mobile
terminal at the selected gateway area;

permitting the cell selection of the communication
with the mobile terminal between a cell within the
first wireless network and a cell within the second
wireless network when the signal indicative of the
position of the mobile terminal at the gateway area 1s
generated during said step of generating; and,
otherwise |

prohibiting the cell selection of the
communication with the mobile terminal between a cell
within the first wilreless network and a cell within the

second wireless network.

21. In a communication system having a first
wireless network permitting a mobile terminal to
communicate therewith when positioned in a first area
having at least one cell, the first area intended to be
encompassed by the first wireless network and a second
wireless network permitting the mobile terminal to

communicate therewith when positioned in a second area
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having at least one cell, the second area 1intended to
be encompassed by the second wireless network, and
improvement of apparatus for selectively permitting
cell selection of a communication with the mobile
terminal between the first and second wireless
networks, respectively, each network comprising at
least one base station transceiver, said apparatus
comprising:

at least one detector for detecting when the
mobile terminal is positioned at a selected gateway
area, the selected gateway area defining a selected
gateway between the first wireless network and the
second wireless network , the gateway area pbeing an
area covered by one base station transceiver of one
network, said at least one detector further for
generating a signal indicative of detection of the
position of the mobile terminal at the selected gateway
area; and

a controller coupled to receive the signal
indicative of the position of the mobile terminal at
the gateway area, said controller for permitting the
cell selection between a cell within the first wireless
network and a cell within the second wireless network
when the signal indicative o©of the position of the
mobile terminal at the gateway area is received thereat
and for prohibiting the cell selection between a cell
within the first wireless network and a cell within the
second wireless network i1f the controller fails to
receive the signal indicative of the position of the

mobile terminal at the selected gateway area.

22. The apparatus of c¢laim 21 whereln the
communication system comprises a cellular communication
system having a first base station, a second base
station, and a third base station, the first base
station forming a portion of the first wireless network

and defining a first cellular area, the second base
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station forming a first portion of the second wireless
network and defining a second cellular area, and the
third base station forming a second portion of the
second wireless network and defining a third cellular
area, the third cellular area including the selected
gateway area defining the selected gateway, and wherein

sald detector comprises the third base station.

23. The apparatus of claim 22 wherein the
cellular communication system further comprises a base
station controller and wherein said controller coupled
to receive the signal indicative of the position of the
mobile terminal comprises at least a portion of the

base station controller of the cellular communication

system.
24 . The apparatus of claim 23 wherein the cell
selection comprises a handover of ongoing

communications by the mobile terminal between the first
and second wireless networks, wherein said base station
controller maintains a neighbor cell list associated
with each of the first base station, the second base
station, and the third base station, each neighbor cell
list for identifying base stations to which ongoing
communications with the base station to which the

neighbor cell list 1is associated are eligible to be
handed off.

25. The apparatus of claim 24 wherein only the
neighbor cell 1list associated with the third base
station forming said detector includes identification
of the first and second base stations to which ongoing

communications with the third base station are eligible
to be handed off.

26. The apparatus of claim 24 wherein the

neighbor cell list associated with the second base
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station includes identification of only the third base
station to which ongoing communications with the second

base station are eligible to be handed off.

3 27. The apparatus of claim 24 wherein the second
base station further comprises a plurality of
distributed antenna devices coupled thereto, the

distributed antenna devices distributed about a

subsystem area, and the second cellular area

10 encompassing at least a first portion of the subsystem
area.

28 . The apparatus of c¢laim 21 wherein the

communication system comprises a cellular communication
15 system, the first wireless network comprises a
macrocellular network having at least one base station,
and the second wireless network comprises a
microcellular network having a central unit and a
plurality of spaced-apart, remote antenna devices
20 coupled thereto, and wherein said detector comprises a
selected remote antenna device of the spaced-apart
remote antenna devices of the spaced-apart remote

antenna devices of the microcellular network.

25 29. The apparatus of c¢laim 28 wherein said
controller comprises the <central unit of the

microcellular network.

30. The apparatus of claim 29 wherein the

30 remote antenna devices generate signals of signal
characteristics indicative of the position of the
mobile terminal within the area encompassed by the
microcellular network, said controller permitting the
communication to be handed-oft between the

35 microcellular network and the macrocellular network
only when the signal generated by the selected remote

antenna device indicates the position of the mobile
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terminal more proximate thereto than any other one of

the remote antenna devices.

31. The apparatus of c¢laim 28 wherein. the

D mobile terminal performs mobile assisted handoff
measurements and generated mobile-generated signals
indicative thereof, and wherein said selected remote
antenna device further provides indications of the
mobille-generated signals received thereat to said

10 controller.

32. An assembly for selectively permitting and

prohibiting a handover of a communication with a mobile

15 terminal from a first wireless network and a second
wireless network, each network comprising at least one
cell having a base station transceiver, said assembly
comprising:

a detector positioned at, and defining a gateway

20 area covered by one base station transceiver of the
second wireless network;

a determiner coupled to receive indications of
detection by said detector of positioning of the mobile
terminal within the gateway area; and

23 a handover controller operably responsive to
determinations of said determiner, said handover
controller for permitting said handover of said
communication with said mobile terminal between a cell
within the first wireless network and a cell within the

30 second wilreless network when the mobile terminal is
determined to be within the gateway area and for
prohibiting said handover of said communication with
said mobile terminal between a cell within the first
wireless system portion and a cell within the second

35 wireless system portion when the mobile terminal is
ocoutside the gateway area.
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