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SYSTEM AND METHOD FOR REDIRECTING A MOBILE
DEVICE

FIELD OF THE INVENTION

The present invention relates generally to femtocells and in

particular to a method in a femtocell for managing user equipments.

BACKGROUND OF THE INVENTION

This section is intended to introduce the reader to various aspects

of art, which may be related to various aspects of the present invention that
are described and/or claimed below. This discussion is believed to be helpful
in providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and
not as admissions of prior art.

A macrocell is a cell in a mobile phone network that provides radio
coverage served by a celiular base station, namely a NodeB in a universal
mobile telecommunication system (UMTS) network. It is adapted to connect
cellular handsets to a mobile network. The area covered by a base station is
called a cell. When a cellular handset is located in a cell, it can connect to the
base station. A location area is a set of base stations that are grouped to
optimize signaling. Each location area comprises one or more network cells.

A femtocell, also called an access point base station or a Home
Node B, is a cellular base station. From a mobile handset, it is functionally
similar to a macrocell cellular base station. A femtocell is adapted to cover a
much lower cell range than a macrocell. The cell size covered by a femtocell
is called a pico cell hereinafter. The pico cell may also be called a femtocell
hereinafter. A typical use of a femtocell is inside a building to cover areas that
are not reached by a macrocell. A cellular service operator provides a
plurality of macrocells and femtocells. The femtocell is usually connected to
the service provider network through a broadband connection. The
broadband connection is used as the backhaul link to the mobile operator's

network. Therefore, the availability of this broadband connection determines

SUBSTITUTE SHEET (RULE 26)
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alternative use of the 3G radio connection between the femtocell and a User
Equipment (UE). One such alternative is to control the home network
environment. In femtocell operation, under the normal circumstance, the 3G
radio of the femtocell is likely to be turned off when the broadband
connection goes down. One obvious reason is that, when the broadband
connection is down, no call can be made using the femtocell as the backhaul
link is not available. However, loss of 3G radio link between the femtocell and
the UE implies that UE can not be used to control the home network

environment.

SUMMARY OF THE INVENTION

The present invention attempts to remedy at least some of the

concerns connected with the femtocell in the prior art. It enables to use an
UE as a control device in the home network; and in particular when the
broadband connection is disabled.

To this end, the invention relates to a method at a femtocell
comprising a mobile networking interface for communicating to a macrocell
and a second interface for communicating to a broadband network, the
method comprising the steps, when communication to the broadband
network is inactive, of receiving a paging message from the macrocell
destined to a mobile device connected to the femtocell, and notifying the
mobile device to redirect to the macrocell.

Advantageously, even when the broadband connection is
disabled, an UE connected to the femtocell remains reachable from the
mobile network. This permits to use the UE as a control device in the home

network, while providing connectivity to the mobile network.

The invention also relates to a method at a femtocell comprising a
first interface for communicating to a macrocell and a second interface for
communicating to a broadband network, the method comprising the steps,

when communication to the broadband network is inactive, of receiving a
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mobile network call setup from a mobile device connected to the femtocell,
rejecting the call setup, and notifying the device to redirect to the macrocell.
When the broadband connection is disabled, an UE connected to

the femtocell can still reach the mobile network when necessary.

According to an embodiment the method comprises the step of
indicating in the notification the reason for redirection.

According to an embodiment the method comprises the step of
notifying the device when the broadband network is inactive.

According to an embodiment the method comprises the step of

notifying the device when the broadband network is active

Another object of the invention is a femtocell device comprising a
first interface for communicating to a macrocell, a second interface for
communicating to a broadband network, a paging module for identifying
paging messages destined to a device connected to the femtocell, and a
redirecting module for, on reception of a paging message from the macrocell
destined to a device connected to the femtocell, and when the
communication to the broadband network is inactive, notifying the device to

redirect to the macrocell.

Certain aspects commensurate in scope with the disclosed
embodiments are set forth below. It should be understood that these aspects
are presented merely to provide the reader with a brief summary of certain
forms the invention might take and that these aspects are not intended to
limit the scope of the invention. Indeed, the invention may encompass a

variety of aspects that may not be set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be better understood and illustrated by means of

the following embodiment and execution examples, in no way limitative, with

reference to the appended figures on which:
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- Figure 1 is a block diagram of a system compliant with the
embodiment;

- Figure 2 is a block diagram of an object compliant with the
embodiment;

- Figure 3 is a first flow chart of a method according to the
embodiment;

- Figure 4 is a second flow chart of a method according to the
embodiment;

- Figure 5 is a third flow chart of a method according to the
embodiment; and

- Figure 6 is a flow chart illustrating the redirection method.

In Figures 1 and 2, the represented blocks are purely functional
entities, which do not necessarily correspond to physically separate entities.
Namely, they could be developed in the form of hardware or software, or be

implemented in one or several integrated circuits.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

It is to be understood that the figures and descriptions of the

present invention have been simplified to illustrate elements that are relevant
for a clear understanding of the present invention, while eliminating, for
purposes of clarity, many other elements found in typical digital multimedia
content delivery methods and systems. However, because such elements
are well known in the art, a detailed discussion of such elements is not
provided herein. The disclosure herein is directed to all such variations and
modifications known to those skilled in the art.

The present embodiment concerns a femtocell in a system as
illustrated in figure 1. The femtocell 1 is connected to the service provider
network, also called the mobile network operator network 5, through a
broadband connection. In the embodiment, the broadband connection is a
digital subscriber line connection that provides connection to the Internet 2.

The femtocell 1 located in the home environment is connected to the Internet
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2 through a digital subscriber line gateway not represented. The femtocell
device is a standalone device. Of course the femtocell might also be
embedded in such a gateway. The femtocell enables to connect a UMTS
compatible user equipment 3, noted UE hereinafter. When connected to the
femtocell, the UE accesses the MNO network through the Internet. The UE 3
may also be connected to the MNO network through a macrocell 4 in a

manner well known per se.

The femtocell device is represented in figure 2. It comprises a first
communicating module 23 for emitting and receiving in the UMTS network. In
particular the first communicating module is a 3G radio emitter-receiver. More
generally, this is a mobile networking interface. A first communicating
management module 24 is adapted to perform the management and control
functions of the first communicating module. The femtocell device also
comprises a second communicating module 25 for emitting and receiving in
the broadband network. A second communicating management module 26 is
adapted to perform the management and control functions of the second
communicating module. In the embodiment, the broadband network is of
digital subscriber line technology. Of course it could also be any other type of
broadband connection, such as a cable, fiber optics or satellite. The femtocell
device also comprises storing module 22 such as a memory for storing
among others the list of UE identifiers as indicated hereinafter. The femtocell
device also comprises a processor 21 that is adapted to execute the
algorithm of the embodiment.

The femtocell comprises a redirecting module 27 for redirecting
the UE as indicated hereinafter. The femtocell also comprises a paging
module 28 for identifying paging message coming from the macrocell. The
paging module is adapted to set up the redirecting module, as indicated

hereinafter.

The second communicating management module is adapted to

detect when the DSL link is up or down. When the DSL link goes up or down,
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the second communicating management module informs the first
communicating management module on the DSL link status. The first
communicating management module then takes the appropriate actions as
described hereinafter.

When the DSL link goes down, and if at least an UE is registered
to the femtocell, the femtocell maintains the 3G radio on, instead of turning it
off. It keeps the 3G radio connection to the UE in its coverage area. This
allows the UE to keep using the 3G radio connection to the femtocell in order
to control the home network environment within the home. However, due to
the fact that the DSL link is down, any 3G cellular service through the
femtocell is not available because there is no connection to the Mobile
Network.

If no UE are registered to the femtocell when the DLS link goes
down, the femtocell doesn’t maintain the 3G radio on. The femtocell may be
deactivated, or be put in a power save mode in order to detect the presence

of an UE, in a manner that is out of the scope of the present invention.

The paging module is also activated. This permits the femtocell
device to listen to the nearby available macrocell for the paging traffic.

In particular, the paging module maintains a paging list of UEs for
which it listens to paging messages. This paging list comprises the UE that
are registered to the femtocell. When a UE leaves the femtocell, it is removed

from the list. When a UE enters the femtocell, it is added to the paging list.

As illustrated in figure 3, the macrocell sends a paging message in
order to set up a call from the Mobile Network to the UE, step S1.

The femtocell detects the paging message, step S2. It further
detects that the paging message is destined to the UE 3 that is currently
under the femtocell, and which is in the paging list, step S3.

The femtocell notifies the UE, step S4, to redirect to the macrocell.
This steers the UE to reselect the macrocell. Then the UE can receive the

paging message from the macrocell. This allows the UE to receive the
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incoming calls from the MN, step S6. In the meantime, the femtocell does no
longer listen to paging message issued for that UE; it releases that UE from

the paging list, step S5.

Redirecting is performed as follows. The femtocell forwards the
paging message toward the UE that is currently under this femto. Then the
following sequence takes place, as illustrated in figure 6, in a general manner
compliant to the 3GPP specifications:

Step S'1, the UE receives the paging message forwarded by the
femto,

Step S’2, when the femto receives the paging response from the
UE, it essentially rejects the UE’s request to establish an active radio
connection with a redirection info, step S’'3. This effectively gives a message
‘current cell is not available, go to other cell indicated in the redirection info”
as specified in 3GPP,

Step S'4, upon receiving this reject message, the UE changes the
cell to the one indicated by the previous step (macrocell),

Step S’5, after reselection to the macrocell, the UE sends the
paging response message, and, the normal call establishment occurs using

the macrocell.

As illustrated in figure 4, after the redirection to macrocell occurs
and this call is finished, the handset releases the radio resource with this
macrocell and goes back to idle mode, step S7. At this time, if the handset is
still within the environment where the radio condition from the femtocell is
better for cell re-selection perspective, the handset re-select the femtocell,
step 8. On the other hand, if the handset moves to an environment where the
existing macrocell has sufficient signal quality compared to the femtocell, the
handset stays with this macrocell with which the call was last made.

If the UE reselects to the femtocell, the femtocell adds that UE to

the paging list.
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When the UE user originates a 3G call, as indicated in figure 5, the
signaling is sent to the femtocell, step S10. The femtocell rejects the call
origination request, step S11, and redirects the call to the nearby macrocell,
step S12. This triggers the UE to reselect the macrocell. Then the call
origination proceeds with the macrocell. In the meantime, the femtocell does
no longer listen to paging message issued for that UE; it releases that UE
from the paging list, step S13.

According to a variant embodiment, when redirecting the UE, the
femtocell also informs the UE on the reason for redirection in the RRC
connection reject message where fields such as rejection cause or
redirection info are added. This permits the end user of the UE to be aware of
the redirection, and in particular to be aware of the switch to a different

charging practice.

Alternatively, when detecting that the DSL link is down, the
femtocell informs the UE that the DSL link is inactive. This permits the end
user to anticipate that an outgoing call will not use the DSL link, but the

macrocell with a different charging practice.

Of course, it is possible that the end user is aware of whether the
handset is connected to the femtocell or not (e.g. nearby macrocell instead).
3GPP specification defines a string of text that a femtocell broadcasts so that
user’s handset can display this information. It is defined in 3GPP TS 25.331
V8.6.0 (2009-03), ‘3rd Generation Partnership Project; Technical
Specification Group Radio Access Network; Radio Resource Control (RRC);
Protocol Specification (Release 8)', noted TS 25.331; in particular in section
8.1.1 on Broadcast of system information. This way, user can be aware of
whether the handset is connected to the femtocell or not (or which femtocell).
However, this is not a mandatory functionality. A particular femtocell

implementation can choose not to support this functionality.
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When the DSL link is up again, the paging module is deactivated,
and the paging list is cleared. The femtocell does no longer listen to the
nearby available macrocell for the paging traffic.

Optionally the femtocell informs the UE on the fact that the DSL
link is active again. This permits the end user of that UE to know that an

outgoing call will not be redirected to the macrocell.

References disclosed in the description, the claims and the
drawings may be provided independently or in any appropriate combination.
Features may, where appropriate, be implemented in hardware, software, or
a combination of the two.

Reference herein to "one embodiment” or "an embodiment"
means that a particular feature, structure, or characteristic described in
connection with the embodiment can be included in at least one
implementation of the invention. The appearances of the phrase "in one
embodiment” in various places in the specification are not necessarily all
referring to the same embodiment, nor are separate or alternative
embodiments necessarily mutually exclusive of other embodiments.

Reference numerals appearing in the claims are by way of

illustration only and shall have no limiting effect on the scope of the claims.
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CLAIMS

1. A method at a femtocell device (1) comprising a first interface
(23) for communicating to a cellular radio network and a second interface
(25) for communicating to a broadband network, a cellular device (3) being
connected to said femtocell device at said first interface, said method
comprising the steps , of,

- when communication to said broadband network is inactive,
maintaining said connection with said cellular device, and

- on reception (S1) of a paging message from an access point
serving a macrocell destined to said cellular device (3), notifying (S4) said

cellular device (3) to redirect to said macrocell.

2. A method at a femtocell device (1) comprising a first interface
(23) for communicating to a cellular radio network and a second interface
(25) for communicating to a broadband network, a cellular device (3) being
connected to said femtocell device at said first interface, said method
comprising the steps of:

- when communication to said broadband network is inactive,
maintaining said connection with said cellular device, and

- on reception (S10) of a mobile network call setup from a cellular
device (3) connected to said femtocell device, rejecting (S11) said call setup,
and notifying (S11) said cellular device (3) to redirect to an access point

serving a macrocell.

3. Method according to any one of the preceding claims,

comprising the step of indicating in said notification the reason for redirection.

4. Method according to any one of the preceding claims,
comprising the step of notifying said cellular device (3) when said broadband

network is inactive.
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5. Method according to any one of the preceding claims,
comprising the step of notifying said cellular device (3) when said broadband

network is active.

6. A femtocell device (1) comprising:

a first interface (23) for communicating to a cellular radio
network;

a second interface (25) for communicating to a broadband
network;

a paging module (28) for identifying paging messages destined
to a cellular device (3) connected to said femtocell device, and

- aredirecting module (27) for, on reception of a paging message
from an access point serving a macrocell destined to a cellular device (3)
connected to said femtocell device, and when said communication to said
broadband network is inactive, notifying said cellular device (3) to redirect to

said macrocell.



WO 2010/136430 PCT/EP2010/057120
1/6

Internet

Femtocell

FIG. 1

4 Macrocell



WO 2010/136430

PCT/EP2010/057120

2/6
27 Redirecting 28 Paging
26 Second
25 Second Communicating
Communicating Management
- 24 First
23 First Communicating
Communicating management
21 Processing 22 Storing

\

2 Femtocell

FIG. 2




WO 2010/136430

$4 redirecting

3/6

1 Femtoceli

81 paging message

PCT/EP2010/057120

4 Macrocelt

l S2 paging detection |

[ 83 paging identification l

&

S8 paging §i

st update

36 call setup

FIG. 3




WO 2010/136430

4/6

1 Femtocell

S7 call release

PCT/EP2010/057120

4 Macrocell

S8 reselecting

S9 paging detection setup

FIG. 4

A




WO 2010/136430 PCT/EP2010/057120

5/6

JUE 1 Femtocell 4 Macrocel!

10 call setup request

v

11 call setup rejection

512 call setup

S

Y

3813 paging list update

FIG. 5



WO 2010/136430

6/6

PCT/EP2010/057120

1 Femtocell

4 Macrocell

2.1 paging

A

$2 RRC connection request

$.3 RRC connection reject

»

<

S'4 Change cell {to
macrocel)

3.5 Successful radio connection establishment with the

macrocel!

FIG. 6




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2010/057120

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO04W92/20 H04W48/08
ADD. HO04W84/04 H04W88/08

According to international Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

HO4W : '

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

342; figure 5

62; figures 3,5

Y US 2008/076411 Al (KHETAWAT AMIT [US] ET 1-6
AL) 27 March 2008 (2008-03-27)
page 7, paragraph 131 - page 20, paragraph

Y US 2009/098871 Al (GOGIC ALEKSANDAR M 1-6
[US]) 16 April 2009 (2009-04-16)
page 3, paragraph 33 - page 6, paragraph

-/

m Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

‘E" eardier document but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or
other means

"P" document published prior to the international filing date but
later than the priority date claimed

"T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

"Y" document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu~
metrllts, such combination being obvious to a person skilled
in the an.

“&" document member of the same patent family

Date of the actual completion of the intemational search

27 July 2010

Date of mailing of the international search report

05/08/2010

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Fischer, Erik

Form PCT/ASA/210 {second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2010/057120

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

"3GPP TR 25.820 v8.2.0; 3rd Generation
Partnership Project; Technical
Specification Group Radio Access Networks;
3G Home NodeB Study Item Technical Report
(Release 8)"

3GPP TR 25.820 v8.2.0,,

vol. 25.820, no. v8.2.0,

1 September 2008 (2008-09-01), pages 1-40,
XP002525355

page 33, paragraph
6.2.2.ACCESS.CONTROL.BY.REDIRECTION.AND.HA
NDOVER

US 2003/003928 Al (MARJELUND PEKKA [FI] ET
AL) 2 January 2003 (2003-01-02)

page 1, paragraph 5; figure 1

page 1, paragraph 12 - page 2, paragraph
20

page 3, paragraph 38 - paragraph 49
"Universal Mobile Telecommunications
System (UMTS); Radio Resource Control
(RRC); Protocol specification (3GPP TS
25.331 version 8.6.0 Release 8); ETSI TS
125 331"

ETSI STANDARD, EUROPEAN TELECOMMUNICATIONS
STANDARDS INSTITUTE (ETSI), SOPHIA
ANTIPOLIS CEDEX, FRANCE,

vol. 3-R2, no. V8.6.0,

1 April 2009 (2009-04-01), XP014044006
cited in the application

page 51, paragraph 8.1.1 - page 59,
paragraph 8.1.1.1.2; table 8.1.1

1-6

1-3,6

4,5

Form PCT/ISA/210 {continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2010/057120

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

US 2008076411 Al 27-03-2008  NONE

US 2009098871 Al 16-04-2009 WO 2009049195 Al 16-04-2009

US 2003003928 Al 02-01-2003 AU 766819 B2 23-10-2003
AU 2854001 A 31-07-2001
BR 0107654 A 15-10-2002
CA 2395586 Al 26-07-2001
CN 1394453 A 29-01-2003
CN 1725899 A 25-01-2006
EP 1249151 Al 16-10-2002
WO 0154442 Al 26-07-2001
FI 20000090 A 18-07-2001
JP 2003520537 T 02-07-2003
MX  PA02006957 A 13-12-2002
RU 2233047 C2 20-07-2004
Us 2009029712 Al 29-01-2009

Form PCT/ISA/210 {patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

