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A METHOD FOR ENTRY OF A BASE STATION INTO A NETWORK
AND A NETWORK

The present invention relates to a method for entry of a base station into a
network, comprising at least the following steps:

- Performing a downlink scan by the base station to detect neighbour
network elements;

- establishing of a radio layer synchronization and/or a network layer
synchronization;

- negotiating capabilities between the base station and one or more high
layer network controllers;

- authentication and authorization of the base station by the one or more
high layer network controllers;

- performing a security key exchange to enable further traffic; and

- registering of the base station to the network.

Further, the present invention relates to a network comprising a plurality of
network elements and at least one base station, which has entered the network by
the above method.

Methods for entry of a base station into a network are known with regard to current
standard networks. However, a general network entry procedure is not yet defined
with regard to some further network developments, such as WiMAX (Worldwide
Interoperability for Microwave Access) telecommunication technology. The WiMAX
technology is obtainable from IEEE 802.16 TGm System Requirements Document
(SRD) IEEE 802.16m-07/002r9 and IEEE Std 802.16-2009.

It is an object of the present invention to improve and further develop a method
and a network for entry of a base station into a network for allowing a simple and
reliable entry of a base station into a network.

In accordance with the invention, the aforementioned object is accomplished by a

method comprising the features of claim 1 and a network comprising the features
of claim 10. According to claim 1 the method for entry of a base station into a
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network is comprising first a performing of a downlink scan by the base station to
detect neighbour network elements. As a next step a radio layer synchronization
and/or a network layer synchronization will be established. The next step is
comprising the negotiating of capabilities between the base station and one or
more high layer network controllers. Then, the one or more high layer network
controllers authenticate the base station. After the following performing of a
security key exchange to enable further traffic the base station will be registered to
the network. According to claim 11 the network is comprising a plurality of network
elements and at least one base station, which has entered the network by the
above method.

According to the invention it has been recognized that it is possible to provide a
simple and reliable entry procedure by the combination of the above method
steps. Such a method is particularly beneficial with regard to current and future
telecommunication technology.

The method could further comprise the establishing of an IP connection between
the base station and the one or more high layer network controllers, preferably
after the registering of the base station to the network.

Preferably, the method is further comprising the step of setting up the date and/or
time by the base station after the establishing of an IP connection. This will provide
a synchronization of the base station with a core network.

With regard to a very reliable entry procedure the downlink scan could comprise
the scanning of downlink preamble sequences for obtaining information such as
the index of the received preamble, the RSSI of the received preamble and/or
other downlink transmission information.

Within a further preferred embodiment the base station could report the obtained
information or a part of the obtained information to one or more high layer network
controllers, such as an ASN gateway.
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Further, the one or more high layer network controllers could allocate an
appropriate transmission power, preamble, one or more subchannels and/or other
transmission parameters to the base station. Such a procedure could preferably
be based on the received information from the base station.

Within a further preferred embodiment the network could be a WiMAX network.
This technology is based on the IEEE 802.16 standard and will provide a
Broadband Wireless Access.

With regard to a concrete application of the above method the base station could
be a femtocell AP (Access Point) and/or femtocell base station or femto ABS,
wherein ABS means a base station capable of action as a YBS and additionally
implementing the protocol defined in IEEE 802.16m, wherein YBS (Yardstick Base
Station) means a base station compliant with the WirelessMAN-OFDMA
Reference System.

Preferably, the base station could be synchronized to an overlay Macro ABS
network.

Within a preferred network the neighbour network elements could comprise at
least one base station, relay station and/or femtocell AP and/or base station.
However, the network could comprise further network elements.

The method according to the invention is particularly suitable for performing a
WIMAX Femtocell Access Point network entry. Such a WiMAX femtocell base
station has similar functionalities as a WIiMAX macrocell base station. The
inventive method is able to make sure that the network is aware of the new joining
base station or femtocell base station.

The present invention is especially providing a new network entry procedure which
is suitable for a WIMAX femtocell access point. The proposed method minimizes
the interference to neighbouring cellular systems as enabling method and is able
to make sure that the neighbouring cellular systems are aware of the new joining
base station or femtocell access point.
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There are several ways how to design and further develop the teaching of the
present invention in an advantageous way. To this end, it is to be referred to the
claims subordinate to claim 1 on the one hand and to the following explanation of
preferred embodiments of the invention by way of example, illustrated by the figure
on the other hand. In connection with the explanation of the preferred
embodiments of the invention by the aid of the figure, generally preferred
embodiments and further developments of the teaching will we explained. In the
drawings

Fig. 1 is illustrating a preferred embodiment of a method for entry of a base
station into a network according to the invention.

Fig. 1 is showing a WIMAX femtocell base station BS network entry procedure
according to a preferred embodiment of the present invention. In a first step the
femtocell BS performs a downlink scan to detect neighbouring BS/RS/Femtocell
BSs, wherein RS is meaning a Relay Station. The femtocell BS may scan the
downlink preamble sequences to obtain information such as the index of the
received preamble, the RSSI of the received preamble, and other downlink
transmission information. The femtocell BS reports these parameters to high layer
network controllers, such as an ASN gateway. The high layer network controllers
can allocate the appropriate transmission power, preamble, subchannels and
other transmission parameters to the new entering femtocell BS based on the
received information from the femtocell BS. During the above downlink scan the
base station could generate a list of neighbour network elements.

In a next step, the femotocell BS is establishing the radio layer synchronization
and network layer synchronization.

After synchronization, the femtocell BS will start to negotiate with high layer
network controller on the capabilities on each side. For example, the femtocell BS
will let high layer network controller know the maximum number of terminals the
BS supports.
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After capability negotiation, the femtocell BS will be authenticated by the high layer
network controller, and then will perform the security key exchange to enable
further traffic.

In a next step, the femtocell BS will be registered to the network. As a next step,
an IP connection between the femtocell BS and the high layer network controller
will be established.

After establishing the IP connection, the femtocell BS will set up the date and time,
thus synchronizing with the core network.

According to the invention, there is provided a network entry procedure that
supports the entry of WIMAX femtocell AP and/or BS into a communication
network. The impact on existing BS designs is minimized as the number of
modifications required for entry are minimal. The proposed method can make sure
that the neighbouring cellular systems are aware of the new joining femtocell
access point by synchronization with the core network.

Many modifications and other embodiments of the invention set forth herein will
come to mind the one skilled in the art to which the invention pertains having the
benefit of the teachings presented in the foregoing description and the associated
drawings. Therefore, it is to be understood that the invention is not to be limited to
the specific embodiments disclosed and that modifications and other embodiments
are intended to be included within the scope of the appended claims. Although
specific terms are employed herein, they are used in a generic and descriptive
sense only and not for purposes of limitation.
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Claims

1. A method for entry of a base station (BS) into a network, comprising at least
the following steps:

- Performing a downlink scan by the base station (BS) to detect neighbour
network elements;

- establishing of a radio layer synchronization and/or a network layer
synchronization;

- negotiating capabilities between the base station (BS) and one or more
high layer network controllers;

- authentication and authorization of the base station (BS) by the one or
more high layer network controllers;

- performing a security key exchange to enable further traffic; and

- registering of the base station (BS) to the network.

2. A method according to claim 1, further comprising the step of establishing of
an IP connection between the base station (BS) and the one or more high layer
network controllers.

3. A method according to claim 2, further comprising the step of setting up the
date and/or time by the base station (BS) after the establishing of an IP
connection.

4. A method according to one of claims 1 to 3, wherein the downlink scan is
comprising the scanning of downlink preamble sequences for obtaining
information such as the index of the received preamble, the RSSI (Received
Signal Strength Indication) of the received preamble and/or other downlink
transmission information.

5. A method according to claim 4, wherein the base station (BS) reports the
obtained information or a part of the obtained information to one or more high layer
network controllers, such as an ASN (Access Service Network) gateway.
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6. A method according to claim 5, wherein the one or more high layer network
controllers allocates an appropriate transmission power, preamble, one or more
subchannels and/or other transmission parameters to the base station (BS), based
on the received information from the base station (BS).

7. A method according to one of claims 1 to 6, wherein the network is a
WIMAX network.

8. A method according to one of claims 1 to 7, wherein the base station (BS) is
a femtocell AP (Access Point) and/or BS or femto ABS.

9. A method according to one of claims 1 to 8, wherein a synchronization to an
overlay Macro ABS network will be established.

10. A method according to one of claims 1 to 9, wherein the neighbour network
elements comprise at least one base station (BS), relay station (RS) and/or
femtocell AP and/or BS.

11. A network comprising a plurality of network elements and at least one base
station (BS), which has entered the network by a method according to any one of
claims 1 to 10.
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