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A METHOD FOR CONFIGURING A MOBILE COMMUNICATION NETWORK
WITH TRACKING AREAS

The present invention generally relates to mobile communication networks.

In a general way, mobile communication networks are subject to
standardisation; therefore details on such networks can be found in the
corresponding standards, published by the corresponding standardisation bodies.

Such networks usually comprise a Radio Access Network (RAN) and a Core
Network (CN), and usually have a hierarchical architecture.

For example, as recalled in figure 1, in GSM (respectively UMTS), RAN
nodes such as Base Station (BS) (respectively NodeB) are connected to RAN nodes
such as Base Station Controller (BSC) (respectively Radio Network Controller (RNC))
in a hierarchical way. In the same way, RAN nodes such as BSC (respectively RNC)
are connected in a hierarchical way to CN nodes such as Mobile Switching Center/
Visitor Location Register (MSC/VLR} (for a Circuit-Switched (CS) domain) or Serving
GPRS Support Nodes (SGSN) (for a Packet-Switched (PS) domain), in turn connected
in a hierachical way to other CN nodes such as Gateway Mobile Switching Center
(GMSC) for CS domain, or Gateway GPRS Support Node (GGSN) for PS domain.
RAN nodes such as BS/NodeB communicate with Mobile Stations (MS) (respectively
User Equipement (UE)), not specifically illustrated, over a radio interface. CN nodes
such as GMSC/GGSN communicate with other networks, not specifically illustrated.

Usually, CN nodes such as MSC/VLR and/or SGSN are in charge of a
number of functions, including in particular a Mobility Management (MM) function
and a Paging Coordination (PC) function.

The Mobility Management (MM) function includes, for MS/UE which are not
actively engaged in a connection (in particular MS/UE in idle mode) keeping track of
MS/UE location with the accuracy of an area (usually called Location Area (LA) or
Routing Area (RA)) made of a set of cells, and checking user access rights on said
LA/RA basis, using subscription data held in a subscriber database such as Home
Location Register (HLR) or Home Subscriber Server (HSS).

The Paging Coordination (PC) function includes contacting the appropriate
RAN nodes for the sending of paging messages over the last LA/RA where a MS/UE
has been registered, when there is a need fo reach the MS/UE, such as for example

for an incoming call or session.
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In each cell, the corresponding LA/RA is broadcast on the radio interface so
that a MS/UE moving from one cell to another cell can know whether the LA/RA has
changed or not. When the LA/RA has changed, MM procedures (such as Location
Update procedures) are carried out for registering the MS/UE in the new LA/RA.

LA/RA configuration is important for network optimisation, in particular for
optimising the amount of signalling traffic in the network, in particular for Mobility
Management and Paging Coordination functions. LA/RA configuration is generally
performed via Operatfion & Maintenance (O&M) operations.

In a hierarchical architecture as recalled for example in figure 1, such LA/RA
configuration usually comprises two operations: the mapping between LA/RA and
BSC/RNC nodes is configured by O&M in the CN, and the set of cells belonging to a
given LA/RA is configured by O&M in the BSC/RNC.

Each time there is a change in the RAN configuration, such as for example
when a new BS/NodeB is added or removed, the RAN operator has to configure the
RAN nodes (BSC/RNC) accordingly. This has no impact on the CN configuration, i.e.
the CN operator does not have to configure the CN nodes (MSC/SGSN) accordingly,
if ot least one cell controlled by the BSC/RNC is in an existing LA/RA. In other words,
while the configuration of RAN nodes may change relatively frequently, in the above-
recalled hierarchical architecture CN nodes can be configured on a permanent or
semi-permanent basis.

Now, there is an evolution of the architecture of such networks towards
future generation networks. An example of an architecture of such future generation
networks is illustrated in figure 2. The trend is to go from the above-recalled
hierarchical architecture to a “flat” architecture, or in other words to reduce the
number of “intermediate” nodes (such as BSC/RNC in the above-recalled hierarchical
architecture), in order to reduce setup delays and user plane latency. In particular, the
trend is to go from four nodes such as GGSN — SGSN - BSC/RNC - BS/ NodeB, to
two nodes such as ASGW (Access System GateWay) - ENB (Enhanced NodeB), in the
user plane and possibly in the control plane as well. The MM function and the PC
function (in the control plane) can be hosted in the ASGW or in a separate node
(such as the node noted MM/PC in figure 2). The PC function can be located in the
CN or in the RAN. Generally, the network entity in charge of MM function is called
Mobility Management Entity (MME), and the network entity in charge of PC function is
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called Paging Coordination Entity (PCE), regardless of the physical network node(s)
where these functions can be located. Nodes such as ENB, ASGW, MME, PCE are
interconnected by an IP-based transport network or backbone.

As recognized by the present invention, in such architectures of future
generation mobile networks, there is a need to improve and/or simplify the
configuration of the network with Tracking Areas (where TA is a more general term
covering in particular the term LA/ RA used heretofore).

For example, in an architecture where the PC function is located in the CN,
each time a ENB would be added to or removed from a TA, the CN operator would
be obliged to change the PCE configuration accordingly. in other words this would
result in a high number of ENB addresses to be configured in the CN, a high
workload for the CN operator, and o risk of lack of coordination between
configuration operations in the CN and in the RAN, in particular when these CN
operator and the RAN operators are different (such as for example in the case of
shared networks where the RAN network is shared between several different CN
operators). Still in other words, CN nodes could no longer be configured on a
permanent or semi-permanent basis, contrary to what is the case in the above-
recalled hierarchical architecture.

The present invention in particular enables to solve part or all of the above-
mentioned problems, or to avoid part or all of the above-mentioned drawbacks.
More generally, the present invention enables to improve and/or simplify network
configuration operations, in particular in connection with Mobility Management
and/or Paging Coordination functions.

These and other objects are achieved, in one aspect of the present invention,
by a method for configuring a cellular mobile communication network with Tracking
Areas, comprising:

- a step of configuring a Radio Access Network entity, with at least one
Tracking Area it is to be associated with,

- a step of registering a thus configured Radio Access Network entity onto a
Mobility Management function and/or Paging Coordination function, for said at least
one Tracking Area.

In a first embodiment, said step of registering comprises:
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- a step wherein said Radio Access Network entity registers onto af least one
Mobility Management entity and/or Paging Coordination entity in charge of said
Mobility Management function and/or Paging Coordination function, for said at least
one Tracking Area.

In said first embodiment, said step of registering onto said Mobility
Management entity and/or Paging Coordination entity advantageously comprises:

- a step of sending a registration request to said Mobility Management entity
and/or Paging Coordination entity.

In said first embodiment, said step of configuring advantageously comprises:

- a step of configuring said Radio Access Network entity with a destination
address for the sending of said registration request.

In said first embodiment, said step of registering advantageously comprises:

- a step of performing mutual authentication between said RAN entity and
said Mobility Management / Paging Coordination entity, upon reception of a
registration request by said Mobility Management entity and/or Paging Coordination
entity.

In said first embodiment, said step of registering advantageously comprises:

- a step of, upon acceptation of a registration request, configuring said
Mobility Management entity and/or Paging Coordination entity with a destination
address for the sending of Mobility Management and/or Paging Coordination
messages to said Radio Access Network entity.

In a second embodiment, in a transport network having IP multicast
capability, said step of registering comprises:

- a step wherein a Radio Access Network entity registers onto an IP multicast
group, associated with said af least one Tracking Area, for the reception of Mobility
Management and/or Paging Coordination messages.

In said second embodiment, said step of registering advantageously
comprises:

- a step of associating an IP multicast address with said Tracking Area.

In said second embodiment, said step of associating advantageously
comprises:

- a step of interrogating a Domain Name Server for translation of a Domain

Name associated with said Tracking Area into an IP multicast address.
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In said second embodiment, said step of associating advantageously
comprises:

- a step of building automatically a DNS name associated with said Tracking
Area based on a pre-defined pattern, configured on all RAN and  Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking
Area.

These and other objects are achieved, in another aspect of the present
invention, by a Radio Access Network entity, comprising:

- means for, upon configuring said Radio Access Network entity with at least
one Tracking Area it is fo be associated with, registering said Radio Access Network
entity onto a Mobility Management function and/or Paging Coordination function, for
said at least one Tracking Area.

In a first embodiment, said means for registering comprise:

- means for registering onto at least one Mobility Management entity and/or
Paging Coordination entity in charge of said Mobility Management function and/or
Paging Coordination function, for said at least one Tracking Area.

In said first embodiment, said means for registering advantageously
comprise:

- means for sending a registration request to said Mobility Management
entity and/or Paging Coordination entity.

in said first embodiment, said means for registering advantageously
comprise:

- means for performing authentication between said RAN entity and  said
Mobility Management / Paging Coordination entity, upon reception of a registration
request by a Mobility Management entity and/or Paging Coordination entity.

In a second embodiment, in an IP-based transport network having IP
multicast capability, said means for registering comprise:

- means for registering onto an IP multicast group, associated with said at
least one Tracking Area, for the reception of Mobility Management and/or Paging
Coordination messages.

In said second embodiment, said means for registering advantageously
comprise:

- means for associating an IP multicast address to said Tracking Area.
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In said second embodiment, said means for associating advantageously
comprise:

- means for interrogating a Domain Name Server for translation of a
Domain Name associated with said Tracking Area into an IP multicast address.

In said second embodiment, said means for registering advantageously
comprise:

- means for building automatically @ DNS name associated with said
Tracking Area based on a pre-defined pattern, configured on all RAN and Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking
Area.

These and other objects are achieved, in another aspect of the present
invention, by an entity of a mobile communication network, in charge of Mobility
Management function and/or Paging Coordination function, for at least one Tracking
Area, comprising, in a first embodiment:

- means for registering a Radio Access Network entity onto said entity, for
said at least one Tracking Area.

In said first embodiment, said means for registering comprise:

- means for receiving a registration request from said Radio Access Network
entity.

In said first embodiment, said means for registering advantageously
comprise:

- means for performing authentication between the RAN entity and said
Mobility Management / Paging Coordination entity, upon reception of a registration
request from said Radio Access Network entity.

In said first embodiment, said means for registering advantageously
comprise:

- means for, upon acceptation of a registration request, configuring said
entity by adding, or removing, the RAN enfity destination address in the RAN entity
list associated with the TA for the sending of Mobility Management and/or Paging
Coordination messages to said Radio Access Network entity.

These and other objects are achieved, in another aspect of the present
invention, by an enfity of a mobile communication network, in charge of Mobility

Management function and/or Paging Coordination function, for at least one Tracking
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Area, comprising, in a second embodiment, in an IP-based transport network having
IP multicast capability :

- means for associating an IP multicast address with said Tracking Area.

in said second embodiment, said means for associating advantageously
comprise:

- means for interrogating a Domain Name Server for translation of a
Domain Name associated with said Tracking Area into an IP multicast address.

In said second embodiment, said means for associating advantageously
comprise:

- means for building automatically a DNS name associated with said
Tracking Area based on a pre-defined pattern, configured on all RAN and Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking
Area.

These and other objects of the present invention will become more apparent
from the following description taken in conjunction with the accompanying drawings:

- figure 1 is infended to recall an example of hierarchical architecture of a
mobile communication network,

- figure 2 is intended to illustrate an example of architecture of future
generation networks to which the présenf invention may be applied,

- figure 3 is intended fo illustrate an example of a method according to the
present invention, according to a first embodiment,

- figure 4 is intended to illustrate an example of a method according to the
present invention, according to a second embodiment.

The present invention may also be explained as follows.

The present invention recognizes that, in particular in the context of the
evolution towards future generation architectures, there is a need fo improve and/or
simplify the configuration of mobile communication networks with Tracking Areas.

In particular, the present invention recognizes that there is a need to
infroduce some automatism in the configuration process.

In particular, the present invention introduces the concept of automatic
registration of a RAN entity onto a Mobility Management function and/or a Paging

Coordination function.
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In the following, the example of a RAN entity corresponding to ENB, and of
a PC function, will be considered more particularly; however it should be noted that
the present invention is not limited to such example.

In such example, the present invention proposes an automatic registration of
an ENB (or Base Station or equivalent node) with its Tracking Area configuration
data to the appropriate Paging Coordination Function (PC). This registration could be
performed at ENB startup, periodically or at anytime. The ENB is configured by the
RAN operator with the Tracking Area(s) corresponding to the cells it supports. Then
the ENB registers onto the Paging Coordination Function, thereby indicating that it
(the ENB) is to be associated with this/these TA(s) for paging purpose.

The present invention further proposes different embodiments for such an
automatic registration of a RAN entity such as for example ENB, onto a function such
as PC function for example.

The first embodiment is also referred to as registration at application level.
An example of a method according to this first embodiment is illustrated in figure 3.

As illustrated in step 1, a ENB (or any RAN node) is configured by the RAN
operator with the cells it supports and their associated Tracking Area(s). A Tracking
Area may be any mobility area defined for mobile registration — paging purposes
such as the Location Area and the Routing Area of a GSM network. For each Tracking
Area, the ENB is also configured by the RAN operator with the address of the PCE(s)
that manage this Tracking Area. At ENB startup, periodically or at any other time, the
ENB sends a Tracking Area(s) registration message, or registration request, to the
PCE(s), as illustrated in step 2. Each PCE may perform appropriate authentication in
order to prevent a fake ENB fo register, as illustrated in step 3. As illustrated in step 4,
the PCE accepts or rejects the Tracking Area(s) registration request from the ENB.
When the registration request is accepted, the PCE adds {and/or possibly removes,
depending on information within the registration message) the ENB address in the
Radio Access Network entity list associated with the Tracking Area(s), as illustrated in
step 5. When the UE needs to be paged, the PCE is invoked to page the UE on a
given TA. The PCE notifies all the ENBs that have registered for the Tracking Area, as
illustrated in step 6. The ENB pages the UE on the cells corresponding to the Tracking

Areq, as illustrated in step 7.
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The second embodiment is also referred to as registration at transport level.
An example of a method according to this second embodiment is illustrated in figure
4.

This second embodiment uses IP multicast capability of the transport
network. Details on the IP protocol and its associated IP multicast capability will not
be recalled here. Such details can be found in particular in documents published by
the IETF (Internet Engineeering Task Force), such as in particular in RFC 2236 for
Internet Group Management Protocol (IGMP).

In this second embodiment, the ENB registers onfo the IP multicast
addresses(s) associated with the TA(s) of the cells it supports. An UE is paged via a
paging message sent by the PCE to the IP Multicast address corresponding to the TA
where the UE has been registered. In other words, this second embodiment uses IP
multicast facility in order fo perform this automatic registration.

In other words, in this second embodiment, each Tracking Area is associated
with a multicast address. Each ENB subscribes to each multicast address(es)
associated with the Tracking Area(s) the ENB is associated with. The PCE wanting to
page a UE in a Tracking Area sends a multicast IP message with the multicast
destination address corresponding to this Tracking Area.

Advantageously, as illustrated in figure 4, the IP multicast address associated
with a Location/ Tracking Area such as “LAxy” (where xy is the Location/ Tracking
Area number) is automatically learnt by ENB/PCE from Domain Name Server (DNS).
The ENB/PCE build automatically a DNS name associated with the Location/ Tracking
Area “LAxy” (as illustrated in steps 10, 11), interrogate DNS for translation from this
DNS name (as illustrated in steps 12, 13), and get as result (as illustrated in steps 14,
15), the IP multicast address to be associated with the Tracking Area. The ENB
registers (as illustrated in steps 16) to this IP multicast address using e.g. IGMP
protocol (if IPv4 is used) or e.g. MLD (if IPv6 is used). The IP multicast address to be
associated with the Tracking Area is used by PCE to send paging request on this
Location/ Tracking Area “LAxy” (as illustrated in step 17). The ENB(s) upon reception
of the paging request on the IP multicast address associated with the Tracking Area
page(s) the UE on the cells corresponding to this Tracking Area, as illustrated in step

18.



10

15

20

WO 2007/051826 10 PCT/EP2006/068050

Advantageously, the DNS name is made up by using a fixed pattern
configured by O&M in all ENB/PCE (simple configuration as valid for all ENB/PCE)
with a pattern like "LAxy". A benefit is that there is no need to define a specific IP
multicast configuration message from PCE to ENB.

The present invention also has for its object a Radio Access Network entity,
and an entity in charge of Mobility Management function and/or Paging
Coordination function, comprising means for carrying out a method according to the
present invention, for example as disclosed above in connection with figure 3 or 4.

The detailed implementation of the above-mentioned means does not raise
any special problem for a person skilled in the art, and therefore such means do not
need to be more fully disclosed than has been made above, by their function, for a

person skilled in the art.
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CLAIMS

1. A method for configuring a cellular mobile communication network with
Tracking Areas, comprising:

- a step of configuring a Radio Access Network entity, with at least one
Tracking Area it is fo be associated with,

- a step of registering a thus configured Radio Access Network entity onto a
Mobility Management function and/or Paging Coordination function, for said at least
one Tracking Area.

2. A method according to claim 1, wherein said step of registering
comprises:

- a step wherein said Radio Access Network entity registers onto at least one
Mobility Management entity and/or Paging Coordination entity in charge of said
Mobility Management function and/or Paging Coordination function, for said at least
one Tracking Area.

3. A method according to claim 2, wherein said step of registering onto said
at least one Mobility Management Entity and/or Paging Coordination Entity
comprises:

- a step of exchanging registration request/ registration confirmation
messages with said at least one Mobility Management entity and/or Paging
Coordination entity.

4. A method according to any of claims 1 to 3, wherein said step of
configuring comprises:

- a step of configuring said Radio Access Network entity with at least one
destination address for the sending of said registration request.

5. A method according to any of claims 1 to 4, wherein said step of
registering comprises:

- a step of performing authentication between the registering RAN entity and
the Mobility Management / Paging Coordination Entity, upon reception of a
registration request by said Mobility Management entity and/or Paging Coordination
entity.

6. A method according to any of claims 1 to 5, wherein said step of

registering comprises:
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- a step of, upon acceptation of a registration request from a Radio Access
Network entity for a Tracking Area, configuring said Mobility Management entity
and/or Paging Coordination entity by adding, or removing, a Radio Access Network
entity address in a Radio Access Network entity list associated with the Tracking Area

7. A method according to claim 1, wherein, in a transport network having IP
multicast capability, said step of registering comprises:

- a step wherein o Radio Access Network entity registers onto an IP multicast
group, associated with said at least one Tracking Area, for the reception of Mobility
Management and/or Paging Coordination signalling.

8. A method according to claim 7, wherein said step of registering
comprises:

- a step of associating an IP multicast address with said Tracking Area.

9. A method according to claim 8, wherein said step of associating
comprises:

- a step of interrogating a Domain Name Server for translation of this
Domain Name associated with said Tracking Area into an IP multicast address.

10. A method according to claim 8 or 9, wherein said step of associating
comprises:

- a step of building automatically a DNS name associated with said Tracking
Area based on a pre-defined pattern, configured on all RAN and  Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking
Area.

11. A Radio Access Network entity for a mobile communication network,
comprising:

- means for, upon configuring said Radio Access Network entity with at least
one Tracking Area it is to be associated with, registering said Radio Access Network
entity onto a Mobility Management function and/or Paging Coordination function, for
said at least one Tracking Area.

12. A Radio Access Network entity according to claim 11, wherein said
means for registering comprise:

- means for registering onto a Mobility Management entity and/or Paging
Coordination entity in charge of said Mobility Management function and/or Paging

Coordination function, for said at least one Tracking Area.
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13. A Radio Access Network entity according to claim 12, wherein said
means for registering comprise:

- means for sending a registration request to said Mobility Management
entity and/or Paging Coordination entity.

14. A Radio Access Network entity according to any of claims 12 or 13,
wherein said means for registering comprise:

- means for performing authentication, upon reception of a registration
request by a Mobility Management entity and/or Paging Coordination entity.

15. A Radio Access Network entity according to claim 11, wherein, in an IP-
based transport network having IP multicast capability, said means for registering
comprise:

- means for registering onto an IP multicast group, associated with said at
least one Tracking Area, for the reception of Mobility Management and/or Paging
Coordination messages.

16. A Radio Access Network entity according to claim 15, wherein said
means for registering comprise:

- means for associating an IP multicast address to said Tracking Area.

17. A Radio Access Network entity according to claim 16, wherein said
means for associating comprise:

- means for interrogating a Domain Name Server for translation of a
Domain Name associated with said Tracking Area into an IP multicast address.

18. A Radio Access Network entity according to claim 16 or 17, wherein said
means for associating comprise:

- means for building automatically @ DNS name associated with said
Tracking Area based on a pre-defined pattern, configured on all RAN and  Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking
Area.

19. An entity of a mobile communication network, in charge of Mobility
Management function and/or Paging Coordination function, for at least one Tracking
Area, comprising:

- means for registering a Radio Access Network entity onto said entity, for

said at least one Tracking Area.



10

15

20

25

WO 2007/051826 14 PCT/EP2006/068050

20. An entity according to claim 19, wherein said means for registering
comprise:

- means for receiving a registration request from said Radio Access Network
entity.

21. An entity according to any of claims 19 or 20, wherein said means for
registering comprise:

- means for performing authentication, upon reception of a registration
request from said Radio Access Network entity.

22. An entity according to any of claims 19 to 21, wherein said means for
registering comprise:

- means for, upon acceptation of a registration request, configuring said
Mobility Management and/or Paging Coordination entity by adding (and/or possibly
removing) this Radio Access Network entity address in the Radio Access Network
entity list associated with the Tracking Area.

23. An entity for a mobile communication network, in charge of Mobility
Management function and/or Paging Coordination function for at least one Tracking
Area, comprising, in an IP-based transport network having IP multicast capability :

- means for associating an IP multicast address with said Tracking Area.

24. An entity according to claim 23, wherein said means for associating
comprise:

- means for interrogating a Domain Name Server for translation of o
Domain Name associated with said Tracking Area into an IP multicast address.

25. An entity according to claim 23 or 24, wherein said means for
associating comprise:

- means for building automatically a DNS name associated with said
Tracking Area based on a pre-defined pattern, configured on all RAN and  Mobility
Management and/or Paging Coordination entities, and on the identity of the tracking

Area.
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