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(54) A femtocell base station and method of determining a macrocell location area within which 
a femtocell base station resides

(57) A method of determining a macrocell location
area within which a femtocell base station resides, the
method comprising: the femtocell base station monitor-
ing messages received from user terminals connected
by radio to the femtocell base station to detect a location

area update request, the location update request (b) in-
cluding an identifier of which macrocell location area the
user terminal was last connected to before connection
with the femtocell base station, the femtocell base station
decoding the location update request (c) to determine
the macrocell location area identifier.
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Description

Field of the Invention

[0001] The present invention relates to telecommuni-
cations, in particular to wireless telecommunications.

Description of the Related Art

[0002] Wireless telecommunications systems are
well-known. Many such systems are cellular, in that radio
coverage is provided by a bundle of radio coverage areas
known as cells. A base station that provides radio cov-
erage is located in each cell. Traditional base stations
provide coverage in relatively large geographic areas and
the corresponding cells are often referred to as macro-
cells.
[0003] It is possible to establish smaller sized cells
within a macrocell. Cells that are smaller than macrocells
are sometimes referred to as small cells, microcells, pi-
cocells, or femtocells, but we use the term femtocells
generically for cells that are smaller than macrocells. One
way to establish a femtocell is to provide a femtocell base
station that operates within a relatively limited range with-
in the coverage area of a macrocell. One example of use
of a femtocell base station is to provide wireless commu-
nication coverage within a building. Femtocell base sta-
tions are sometimes referred to as femtos.
[0004] A femtocell base station is of a relatively low
transmit power and hence each femtocell is of a small
coverage area compared to a macrocell. A typical cov-
erage range is tens of metres.
[0005] Femtocell base stations have auto-configuring
and self-optimising capabilities so as to enable plug-and-
play deployment by owners, where the femtocell base
stations may automatically integrate themselves into an
existing macrocell network.
[0006] Femtocell base stations are intended primarily
for users belonging to a particular home or office. Fem-
tocell base stations may be private access, public ac-
cess, or hybrid access. In femtocell base stations that
are private access, access is restricted to only registered
users, for example family members or particular groups
of employees. In femtocell base stations that are public
access, any users may use the femtocell base station.
In hybrid access, any user may be granted access but
access is granted preferentially to registered users.
[0007] One known type of Femtocell base station uses
a broadband Internet Protocol connection as "backhaul",
namely for connecting to the core network. One type of
broadband Internet Protocol connection is a Digital Sub-
scriber Line (DSL). The DSL connects a DSL transmitter-
receiver ("transceiver") of the femtocell base station to
the core network. The DSL allows voice calls and other
services provided via the femtocell base station to be
supported. The femtocell base station also includes a
radio frequency (RF) transceiver connected to an anten-
na for radio communications.

[0008] In order to be integrated with a macrocell net-
work, femtocell base stations may exchange signalling
messages with various network elements within the (sec-
ond generation/ 2.5 generation(2.5G) /third generation)
macrocell network. This signalling is compliant with the
relevant Third Generation Partnership Project (3GPP)
Standard, such that femtocells appear as one or more
3GPP compliant nodes. To achieve this, femtocell base
stations are grouped into clusters, each cluster being
connected via a gateway, known as a femto-gateway, to
the macrocell network. The femto-gateway terminates
the signalling between core network elements in the mac-
rocell network and the femtocell cluster, thereby enabling
the whole cluster of femtocells to appear as a single vir-
tual radio network controller (RNC), in accordance with
3GPP standards.

Summary

[0009] The reader is referred to the appended inde-
pendent claims. Some preferred features are laid out in
the dependent claims.
[0010] An example of the present invention is a method
of determining a macrocell location area within which a
femtocell base station resides, the method comprising:
the femtocell base station monitoring messages received
from user terminals connected by radio to the femtocell
base station to detect a location area update request, the
location update request including an identifier of which
macrocell location area the user terminal was last con-
nected to before connection with the femtocell base sta-
tion, the femtocell base station decoding the location up-
date request to determine the macrocell location area
identifier.
[0011] In some preferred embodiments, a femtocell
base station, such as a small cell, uses the macrocell
location area identifier to automatically select the most
suitable femto-gateway to connect to. Preferred embod-
iments advantageously provide a robust, direct and ac-
curate approach to determining which femto-gateway to
connect to.
[0012] In another aspect, the present invention also
relates to corresponding apparatus.

Brief Description of the Drawings

[0013] Embodiments of the present invention will now
be described by way of example and with reference to
the drawings, in which:

Figure 1 is a diagram illustrating a wireless commu-
nications network according to a first embodiment of
the present invention,
Figure 2 is a diagram illustrating the association of
femtocells to three femto-gateways in the network
shown in Figure 1,
Figure 3 is a diagram illustrating association of Lo-
cation Areas to Radio Network Controllers and a
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femto-gateway in the network shown in Figures 1
and 2,
Figure 4 is a diagram illustrating the three femto-
gateways and an example connected femto,
Figure 5 is a diagram illustrating further details of the
femto shown in Figure 4,
Figure 6 is a message sequence diagram illustrating
a location updating procedure in the circuit-switched
domain of the network,
Figure 7 is a message sequence diagram illustrating
a location updating procedure (routing area update)
in the packet-switched domain of the network, and
Figure 8 is a message sequence diagram illustrating
reassignment of a femto from one femto-gateway to
another.

Detailed Description

[0014] We now describe a network including femtocell
base stations then look in greater detail at a technical
problem identified by the inventors and its solution in an
example embodiment of the present invention.

Network

[0015] As shown in Figure 1, a network 10 for wireless
communications, through which a user terminal 34 may
roam, includes two types of base station, namely mac-
rocell base stations and femtocell base stations (the latter
being sometimes called "femtos"). One macrocell base
station 22 is shown in Figure 1 for simplicity. Each mac-
rocell base station has a radio coverage area 24 that is
often referred to as a macrocell. The geographic extent
of the macrocell 24 depends on the capabilities of the
macrocell base station 22 and the surrounding geogra-
phy.
[0016] Within the macrocell 24, each femtocell base
station 30 provides wireless communications within a
corresponding femtocell 32. A femtocell is a radio cov-
erage area. The radio coverage area of the femtocell 32
is much less than that of the macrocell 24. For example,
the femtocell 32 corresponds in size to a user’s office or
home.
[0017] As shown in Figure 1, the network 10 is man-
aged by a radio network controller, RNC, 170. The radio
network controller, RNC, 170 controls the operation, for
example by communicating with macrocell base stations
22 via a backhaul communications link 160. The radio
network controller 170 maintains a neighbour list which
includes information about the geographical relationship
between cells supported by base stations. In addition,
the radio network controller 170 maintains location infor-
mation which provides information on the location of the
user equipment within the wireless communications sys-
tem 10. The radio network controller 170 is operable to
route traffic via circuit-switched and packet-switched net-
works. For circuit-switched traffic a mobile switching cen-
tre 250 is provided with which the radio network controller

170 may communicate. The mobile switching centre 250
communicates with a circuit-switched network such as a
public switched telephone network (PSTN) 210. For
packet-switched traffic, the network controller 170 com-
municates with serving general packet radio service sup-
port nodes (SGSNs) 220 and a gateway general packet
radio support node (GGSN) 180. The GGSN then com-
municates with a packet-switch core 190 such as, for
example, the Internet.
[0018] The MSC 250 , SGSN 220, GGSN 180 and op-
erator IP network 215 constitute a so-called core network
253. The SGSN 220 and GGSN 180 are connected by
an operator IP network 215 to femtocell controller/gate-
ways 230 (one of which is shown for simplicity).
[0019] Each femtocell controller/gateway 230 is con-
nected via the Internet 190 to the femtocell base stations
such as denoted 30. These connections to the femtocell
controller/gateway 230 are broadband Internet Protocol
connections ("backhaul") connections.
[0020] It is possible for a mobile terminal 34 within the
macrocell 24 to communicate with the macrocell base
station 22 in known manner. When the mobile terminal
34 enters into a femtocell 32 for which the mobile terminal
is registered for communications within the femtocell
base station 30, it is desirable to handover the connection
with the mobile terminal from the macrocell to the fem-
tocell. In the example shown in Figure 1, the user of mo-
bile terminal 34 is a preferred user of the nearest of the
femtocells 32.

Multiple femto-gateways

[0021] The inventor realised that there are several rea-
sons why more than one femto-gateway is required within
a network. One reason is that when the number of femtos
is large, several femto-gateways are required to handle
the processing load. In that case, it is necessary to have
the femto-gateways organised such that the cluster of
femtocells of each femto-gateway serves distinct under-
lying macrocells.
[0022] This is partly because macrocell to femtocell
handovers, of user terminals compliant with PreRelease
9 versions of the 3GPP Standard, require that femto-
gateways do not overlap in the macrocellular RNC areas
that the femto-gateways cover. Another reason to organ-
ise the femto-gateways such that the cluster of femtocells
of each femto-gateway serves distinct underlying mac-
rocells is to optimise signalling load in the core network
253. Specifically, cell reselection between macrocell and
femtocell, via a Location Update procedure, is handled
by an MSC handling the location update locally when the
femto-gateway is directed to the same MSC as the un-
derlying macrocell. This is in contrast to when the mac-
rocell and femto-gateway are directed to different MSCs
causing inter-MSC interactions.
[0023] A second reason that more than one femto-
gateway is required is that when deploying femtos that
are in open-access mode in public areas, it is desirable
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to align the location areas covered by each cluster of
femtos to the location areas of the macrocellular network.
This is in order to reduce the load on the core network
253 due to signalling. An example is shown in Figure 3,
in which a single femto-gateway 230 covers location ar-
eas denoted Location Area code 1 to Location Area code
5. The femtos in the cluster connected to this femto-gate-
way are dispersed within macrocells, each macrocell be-
ing dispersed among the five location areas, LAC1 To
LAC5.
[0024] As the location areas of a femto and macrocell
in which it resides are the same, there is no need to per-
form a location area update upon a user terminal rese-
lection from macrocell to femtocell, or femtocell to mac-
rocell. However, because each femtocell shares the
same location area as the macrocell within which it re-
sides, there are issues with other network procedures.
Specifically, when a user terminal is paged by the core
network, the core network uses location areas to deter-
mine which cells to send paging messages to for broad-
cast. As the femtos and macrocell base stations share
location areas, paging messages for the macrocells in a
specific location area are also forwarded to the femto-
gateway, as the femto-gateway also covers that same
location area. This causes a high number of signalling
messages to femtos via the femto-gateway. To keep this
number manageable, each femto-gateway must cover a
limited number of macrocell location areas (in this exam-
ple five) so multiple femto-gateways are required. Typi-
cally an RNC serves some hundreds of macrocells, whilst
a femto-gateway serves thousands to tens of thousands
of femtos so covers multiple location areas.
[0025] As shown in Figure 2, each femto-gateway is
assigned femtos, also referred to as small cells, within
macrocells that are within Location areas. In this exam-
ple, each Location area is defined so as to be handled
by a single respective RNC. As shown in -Figure 2, a first
femto-gateway, covers femtos within Location Areas LA1
to LA5. A second femto-gateway covers femtos within
Location Areas LA6 to LA10. A third femto-gateway, cov-
ers femtos within Location Areas LA11 to LA15.
[0026] Figure 3 is an alternative illustration of part of
the scenario shown in Figure 2. As shown in Figure 3,
one femto-gateway 230 is configured to serve multiple
RNC coverage areas of the macrocellular network, in this
example RNC1 to RNCS, each having a respective Lo-
cation Area (LA1 to LA5). These RNCs are assigned to
a single MSC 250.
[0027] The inventor realised that as femtos may be
deployed in any part of a country, identifications of which
femto-gateway a femto should be connected to is a tech-
nically challenging problem. The inventors developed
various approaches to address this as explained below.

Femto using Location Area Updates to select which fem-
to-gateway to connect to

[0028] Upon a user terminal that is in idle mode mov-

ing, and so reselecting, in other words connecting, to a
new cell, the user terminal decodes the Location Area
identifier (LA1) broadcast by the new cell and determines
whether the LAI has changed from when the user terminal
last registered with the core network. The Location Area
identifier is broadcast by the new cell in system informa-
tion broadcasts.
[0029] We use the term Location Area identifier gener-
ically to mean a Location Area identifier when the con-
nection is of circuit-switched type and a Routing Area
identifier when the connection is of packet -switched type.
Location area identifiers are sometimes known as loca-
tion area codes.
[0030] Assuming the LAI has changed, the user termi-
nal informs the core network using a Location Area Up-
date procedure that includes a Location Updating request
(in the Circuit-switched domain) or a Routing Area Up-
date request (in the Packet-switched domain). In the re-
quest, the user terminal includes the previous Location
Area identifier in order for the core network to retrieve
information about the user terminal from the core network
node (MSC or SGSN) associated with the previous loca-
tion area. _________
[0031] Importantly, the femto uses information from
the location area update procedure to determine macro-
cellular location area and hence which femto-gateway to
connect to. This is explained in more detail below.

Initial Assignment to a Femto-Gateway

[0032] As shown in Figure 4, each femto-gateway 230
includes a list 150 of the macrocellular location areas that
that femto-gateway serves. A femto 30 is provided with
this list 150 either by being pre-provisioned with that in-
formation before deployment or by querying a central da-
tabase or default gateway (not shown).
[0033] The femto 30 then makes an initial determina-
tion of which femto-gateway on the list to configure itself
to by network-listening, namely decoding the broadcast
cell of the macrocell in which it resides and extracting
location information (namely a macrocell location area
identifier) from that. In an alternative embodiment, the
femto is simply instructed which femto-gateway to initially
attach to by being pre-provisioned with that information
before deployment, for example a femto is instructed to
use initially a default femto-gateway that is lightly-loaded,
for reasons of load balancing.

Femto

[0034] The femto 30 is configured as shown in Figure 5.
[0035] As shown in Figure 5, the femto 30 includes a
monitor 154 configured to monitor Non-Access Stratum
(NAS) messages sent by user terminals connected to a
detector 156 of Location updating requests/ routing area
update requests. The detector 156 is connected to an
update type decoder 158 which is connected to macro-
cellular Location Area decoder 160. The Location Area

5 6 



EP 2 391 155 A1

5

5

10

15

20

25

30

35

40

45

50

55

decoder 160 is connected to a femto-gateway selector
162.
[0036] Upon the detector 156 determining that a NAS
message monitored by monitor 154 is a Location updat-
ing request or routing area update request, the decoder
158 determines the update type to check that it relates
to a geographical update due to user terminal mobility,
for example, the update relates to "Normal Location up-
dating", "Routing Area updating" or "combined Location
Area/Routing Area updating". If so, the "old location area"
indicated in the message is taken as the Location Area
of the underlying macrocell.
[0037] This is shown in more detail in Figures 6 and 7.
Figure 6 shows location area updating in the circuit-
switched domain. Figure 7 shows location area updating
in the packet-switched domain.

Location Area Updating in Circuit-switched Domain

[0038] As shown in Figure 6, the user terminal is initially
idle-mode connected (step a) to the RNC. A request for
location updating is sent (step b) from the user terminal
to the femto. The request includes an indication of update
type and the indication of old location area. The femto
detects (step c) the macrocellular old location area iden-
tifier in the message, and the user terminal reselects to
the femto, in other words becomes idle-mode connected
(step d) to the femto. The request is then forwarded (step
e) by the femto to the MSC. The MSC replies (step f) to
the femto with a Location Updating Accept message that
includes a new Location Area Identifier(LAI). The femto
then forwards (step g) this Accept message to the user
terminal.

Location Area Updating in Packet-switched Domain

[0039] As shown in Figure 7, the user terminal is initially
idle-mode connected (step a’) to the RNC. A routing area
update request is sent (step b’) from the user terminal to
the femto. The request includes an indication of update
type and the indication of old routing area (in other words,
old location area). The femto detects (step c’) the mac-
rocellular old routing/location area identifier (LAI/RAI) in
the message, and the user terminal reselects to the fem-
to, in other words becomes idle-mode connected (step
d’) to the femto. The request is then forwarded (step e’)
by the femto to the SGSN. The SGSN replies (step f) to
the femto with a Routing Area Update Accept message
that includes a new Routing/Location Area Identifier
(LAI/RAI). The femto then forwards (step g’) this Accept
message to the user terminal. The user terminal -re-
plies-(step h’)-to the femto with a Routing Area Complete
message. The femto forwards the Routing Area Com-
plete message to the SGSN.

Femto-Gateway Reassignment

[0040] By such location updating in the PS or CS do-

main, the femto gets to know the location area identifier
of the macrocell in which the femto resides. In this way,
the femto gains knowledge to use in selecting which fem-
to-gateway it should be connected to.
[0041] For example a femto can be reassigned to a
femto-gateway that has become suitable. For example,
referring back to Figures 2 and 3, if Location Area LA2
is identified as the Location Area of the macrocell in which
the femto resides, then femto is reassigned to Femto-
gatewayl as it covers LA2. An example of this is shown
in Figure 8.
[0042] As shown in Figure 8, the femto determines
(step m), from the "old" location area of the macrocell
that is included in the location updating request/routing
area update request, that reassignment is required to the
femto-gateway 230’ covering that location area. Accord-
ingly, the femto sends (step n) to that "new" gateway 230’
a femto registration request that includes the femto iden-
tifier (FemtoID) and the location area identifier (some-
times referred to as Location area code, LAC). In re-
sponse, the new gateway requests (step o) further infor-
mation about the femto from an Operations & Mainte-
nance (OAM) centre 82. The OAM centre responds (step
p) with that further information which includes an Access
Point Name (APN) Control List (ACL) for example. The
new gateway then sends (step q) a femto registration
accept message to the femto. In response, the femto
sends (step r) a de-registration message to the old femto-
gateway, then sends (step s) a message to the OAM
centre informing of the reassignment of the femto to the
new gateway 230’.
[0043] Before that reassignment, further location area
updates detected by the femto may confirm the macro-
cell’s location area as being e.g LA2 so act to confirm
that the femto-gateway covering LA2 is the best femto-
gateway for the femto to be connected -to.

Assignment Re-evaluation

[0044] Location area updates only occur upon cell re-
selection when the "new" location area identified for the
femto is different from the "old" location area of the mac-
rocell. In the situation that the femto still detects other
location area updates that identify other location areas
(of other macrocells), the femto reevaluates its determi-
nation of location area and hence femto-gateway. In this
example, the femto temporarily uses a location area that
is different to that of all macrocell location areas identified
in the location area update messages. This causes more
location area update requests from user terminals which
are monitored by the femto. The Location area most fre-
quently indicated as the "old" location area amongst
those monitored is then selected as the one to use in
determining the most suitable femto-gateway.
[0045] In an otherwise similar embodiment, the femto
switches between the more likely location areas and
compares the frequency of location area updates, be-
cause, as previously mentioned, location area updates
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only occur upon cell reselection when the "new" location
area identified for the femto is different from the "old"
location area of the macrocell. For example, the femto
can be switched between two different location areas on
different days to see which gives rise to fewest location
area updates, and so is best.
[0046] The present invention may be embodied in oth-
er specific forms without departing from its essential char-
acteristics. The described embodiments are to be con-
sidered in all respects only as illustrative and not restric-
tive. The scope of the invention is, therefore, indicated
by the appended claims rather than by the foregoing de-
scription. All changes that come within the meaning and
range of equivalency of the claims are to be embraced
within their scope.
[0047] A person skilled in the art would readily recog-
nize that steps of various above-described methods can
be performed by programmed computers. Some embod-
iments relate to program storage devices, e.g., digital
data storage media, which are machine -or-computer
readable and encode machine-executable or computer-
executable programs of instructions, wherein said in-
structions perform some or all of the steps of said above-
described methods. The program storage devices may
be, e.g., digital memories, magnetic storage media such
as a magnetic disks and magnetic tapes, hard drives, or
optically readable digital data storage media. Some em-
bodiments involve computers programmed to perform
said steps of the above-described methods.

Some Alternative Proposals

[0048] Preferred embodiments described above have
advantages over some alternative proposals (that are
not prior art nor embodiments of the present invention)
for determining in which macrocell the femto resides.
[0049] Specifically, one alternative proposal that the
inventor thought of was for operators to use computer
systems to take a post/zip code known for a femto owner
and by identifying the geographical location of that code
relate it to the known layout of macrocells to determine
in which macrocell the femto resides. The computer sys-
tem then outputs data to configure the femto. This ap-
proach has disadvantages of being complex, running
contrary to the auto-configuration goals common for fem-
tos, and does not using measured signals from the net-
work so may be inaccurate.
[0050] Another alternative proposal that the inventor
thought of was for the femto itself to switch to a receive
mode and so detect and decode the broadcast channel
of the macrocell in order to identify the macrocell. This
is known as network listening. This approach also has
disadvantages, for example a femto, particular if covering
a fairly large coverage area, may detect multiple macro-
cells but not be able to determine which one provides a
dominant signal so is the one in which the femto resides.
Another disadvantage is the if the femto is in an area of
poor coverage by the macrocellular network it may not

be possible to detect any macrocell. A further disadvan-
tage is that the femto listens only in one place. In contrast
in some preferred embodiments, the user terminal loca-
tion updates are advantageously from different places
within the femtocell (femtocell base station coverage ar-
ea).

Claims

1. A method of determining a macrocell location area
within which a femtocell base station resides, the
method comprising:

the femtocell base station monitoring messages
received from user terminals connected by radio
to the femtocell base station to detect a location
area update request, the location update re-
quest including an identifier of which macrocell
location area the user terminal was last connect-
ed to before connection with the femtocell base
station,
the femtocell base station decoding the location
update request to determine the macrocell loca-
tion area identifier.

2. A method of using the macrocell location area de-
termined according to claim 1, further comprising
providing relational information as which macrocell
location areas are covered by which femto-gate-
ways, and using the macrocell location area identifier
together with the relational information to determine
the femto-gateway covering that location area.

3. A method according to claim 2 , further comprising
the femtocell base station registering with that femto-
gateway so that backhaul traffic between the femto-
cell base station and core network passes via that
femto-gateway.

4. A method according to claim 3, in which the femtocell
base station de-registers from another femto-gate-
way to which it was previously assigned.

5. A method according to claim 4, in which the femto-
gateway to which the femtocell base station was pre-
viously assigned had been selected by the femtocell
base station receiving from a macrocell and decod-
ing a broadcast signal that includes a macrocell lo-
cation area identifier, and looking up a list relating
macrocell location area identifiers to femto-gate-
ways.

6. A method according to any preceding claim, in which
location update requests are any of location updating
requests in respect of the circuit-switched domain
and routing area update requests in respect of the
packet-switched domain.
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7. A method according to any preceding claim, in which
the femtocell base station receives further location
area update requests indicating that the femtocell
base station is in the vicinity of other macrocell loca-
tion areas so checks whether the macrocell location
area identified for the femtocell base station is the
most suitable.

8. A method according to claim 7, in which the femtocell
base station is temporarily registered to a femto-
gateway covering none of the location areas identi-
fied in the location area update requests, and the
macrocell location area most frequently identified
from the location area update requests gathered in
that time is selected as the one to use in determining
the femto-gateway to which the femtocell base sta-
tion is to register.

9. A method according to claim 7, in which the different
macrocell location areas are assigned to the femto-
cell base station for predetermined periods in turn
and the frequency of location area update requests
during those periods are determined, the location
area assigned having the lowest frequency of loca-
tion area update requests being selected for use
thereafter.

10. A femtocell base station comprising a processor for
determining a macrocell location area within which
a femtocell base station resides, the processor com-
prising:

a monitoring stage configured to monitor mes-
sages received from user terminals connected
by radio to the femtocell base station to detect
a location area update request, the location up-
date request including an identifier of which
macrocell location area the user terminal was
last connected to before connection with the
femtocell base station, and
a decoder configured to decode the location up-
date request to determine the macrocell location
area identifier.

11. A femtocell base station according to claim 10, fur-
ther comprising a memory providing relational infor-
mation as to which macrocell location areas are cov-
ered by which femto-gateways, and a processor con-
figured to use the macrocell location area identifier
together with the relational information to determine
the femto-gateway covering that location area.

12. A femtocell base station according to claim 11, fur-
ther comprising means to request registration with
the femto-gateway so that, in use, backhaul traffic
to and from the femtocell base station passes via
that femto-gateway.

13. A femtocell base station according to claim 12, fur-
ther comprising means to de-register from another
femto-gateway.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method of determining a macrocell location area
(LA) within which a femtocell base station resides,
the method comprising:

the femtocell base station (30) monitoring (154)
messages received from user terminals con-
nected by radio to the femtocell base station to
detect (156) a location area update request, the
location area update request including an iden-
tifier of which macrocell location area the user
terminal was last connected to before connec-
tion with the femtocell base station,
the femtocell base station decoding (160) the
location area update request to determine the
macrocell location area identifier;
in which the femtocell base station receives fur-
ther location area update requests indicating
that the femtocell base station is in the vicinity
of other macrocell location areas and upon re-
ception of said further location area update re-
quests checks whether the macrocell location
area identified for the femtocell base station is
the most suitable;

characterised in that the femtocell base station is
temporarily registered to a femto-gateway covering
none of the location areas identified in the location
area update requests, and the macrocell location ar-
ea most frequently identified from the location area
update requests gathered in that time is selected as
the one to use in determining the femto-gateway to
which the femtocell base station is to register.

2. A method according to claim 1, further comprising
providing relational information (150) as which mac-
rocell location areas are covered by which femto-
gateways (230), and using the macrocell location ar-
ea identifier together with the relational information
to determine the femto-gateway covering that loca-
tion area.

3. A method according to claim 2 , further comprising
the femtocell base station registering (Fig 6:n) with
that femto-gateway so that backhaul traffic between
the femtocell base station and core network passes
via that femto-gateway.

4. A method according to claim 3, in which the fem-
tocell base station de-registers (Fig 6:r) from another
femto-gateway to which it was previously assigned.
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5. A method according to claim 4, in which the femto-
gateway to which the femtocell base station (230)
was previously assigned had been selected by the
femtocell base station receiving a broadcast signal
from a macrocell and decoding the received broad-
cast signal that includes a macrocell location area
identifier, and looking up a list (150) relating macro-
cell location area identifiers to femto-gateways.

6. A method according to any preceding claim, in
which location area update requests are any of lo-
cation area updating requests in respect of the cir-
cuit-switched domain (Fig 6:b) and routing area up-
date requests (Fig 7:b) in respect of the packet-
switched domain.

7. A femtocell base station comprising a processor
for determining a macrocell location area within
which a femtocell base station resides, the processor
comprising:

a monitoring stage (154) configured to monitor
messages received from user terminals con-
nected by radio to the femtocell base station to
detect a location area update request, the loca-
tion area update request including an identifier
of which macrocell location area the user termi-
nal was last connected to before connection with
the femtocell base station, and
a decoder (160) configured to decode the loca-
tion area update request to determine the mac-
rocell location area identifier;
in which the femtocell base station receives fur-
ther location area update requests indicating
that the femtocell base station is in the vicinity
of other macrocell location areas and upon re-
ception of said further location area update re-
quests checks whether the macrocell location
area identified for the femtocell base station is
the most suitable;

characterised in that the femtocell base station is
temporarily registered to a femto-gateway covering
none of the location areas identified in the location
area update requests, and the macrocell location ar-
ea most frequently identified from the location area
update requests gathered in that time is selected as
the one to use in determining the femto-gateway to
which the femtocell base station is to register.

8. A femtocell base station according to claim 7, fur-
ther comprising a memory providing relational infor-
mation (150) as to which macrocell location areas
are covered by which femto-gateways, and a proc-
essor (162) configured to use the macrocell location
area identifier together with the relational information
to determine the femto-gateway covering that loca-
tion area.

9. A femtocell base station according to claim 8, fur-
ther comprising means to request registration with
the femto-gateway so that, in use, backhaul traffic
to and from the femtocell base station passes via
that femto-gateway.

10. A femtocell base station according to claim 9,
further comprising means to deregister from another
femto-gateway.
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