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METHOD FOR ESTABLISHING
CONNECTION BY HNB

TECHNICAL FIELD

The present invention generally relates to communication
technology, especially to a method for accessing a network by
an HNB (home Node B).

BACKGROUND ART

A system structure of System Architecture Evolution
(SAE) 1s 1llustrated 1n FIG. 1. The system structure of SAE 1n
FIG. 1 1s described as following.

User Equipment 101 (heremaftter referred to as UE) 1s a
terminal device used to receive data. 102 EUTRAN, also
called ENB, is a radio access network of the LTE SAE, for
providing interface through which an LTE mobile station
accesses the radio network. Through interface S1, EUTRAN
connects to a mobility management entity (MME) 103 and a
user plane entity Serving Gateway (S-GW ) 104 1n the mobile
station. 103 MME 1s adapted for managing mobile context,
session context for the UE, and holding user information on
security. 104 Serving Gateway primarily provides a function
of user plane. An mterface S1-MME 1s adapted for establish-
ing radio access bearer, forwarding messages from UE to
MME through a wireless access network. The combination of
103 MME and 104 Serving Gateway 1s similar to the original
106 SGSN (general packet radio service (GPRS) supporting
node). It 1s possible that both MME and Serving Gateway
locate at the same physical entity. 105 PDN Gateway 1s
adapted for the functions like accounting, legally monitoring,
etc. And 1t 1s possible that both the Serving Gateway and the
PDN Gateway locate at the same physical entity. 106 SGSN
provides routing for data transmission 1n existing UMTS. An
existing SGSN {inds a corresponding gateway GPRS support-
ing node (GGSN) according to an access point name (APN).
107 HSS 1s a home subscription sub-system for the UE and 1s
adapted for storing user information such as the current loca-
tion of UE, address of the serving node, security information
on the user, activated packet data protocol (PDP) context for
the UE and so on. 108 PCRF provides QoS policy and
accounting rules through interface S7.

In general, a user data stream reaches the 104 Serving
Gateway through 105 PDN Gateway. Then, through the
GPRS tunnel protocol (GTP) channel, data 1s sent by the
Serving Gateway to the ENB where the UE locates in, and

now 1t 1s sent by the E =

ENB to corresponding UE.

HNB refers to a Node B applied 1n a home. It also can be
applied 1n such site as a university, a company and so on. HNB
1s a plug and play device. Difference between an HNB and a
general macronode B 1s that: in general not all UEs can access
an HNB. For example, only the UEs 1n a user’s home or that
are allowed to access the HNB can access the correspondmg
HNB. And for the HNB 1n a company, only the company’s
stail and 1ts allowed partners can access the HNB. The HNB
group (e.g., the HNB in a company) bearing the same access
subscriber cluster 1s called CSG (closed subscriber group).
No interface X2 (interface between Node Bs 1n SAE) exists
between general HNBs (e.g., the HNBs 1n homes) or between
an HNB and a macro Node B. Through interface S1, a UE
switches between HNBs or between an HNB and a macro
Node B.

For an HNB applied 1n a company or university or the like,
a UE frequently moves between two HNBs 1n the same com-
pany. In this case, the switch 1s always implemented through
interface S1 so that great delay causes and elfficiency 1s very
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poor. In addition, information such as radio resource manage-
ment and so on can not be exchanged between two HNBs 1n
the same company so that resources can not be utilized effec-
tively.

DISCLOSURE OF INVENTION

Technical Problem

The object of this mvention 1s to provide a method for
establishing a connection by a Home Node B HNB.

Technical Solution

To achieve the object mentioned above, a method for estab-
lishing a connection by a HNB comprising steps of:

the HNB transmitting an “attachment request” message to
an operation and maintenance center (OMC);

the OMC transmitting an “attachment response” message

to the HNB:;

the HNB establishing a connection with an MME indicated
by the “attachment response” message;

With the method proposed in the present invention, a UE
can switch between HNBs 1n the same CSG through interface
X2. Meanwhile, such information as the radio resource man-
agement and so on can be exchanged between two HNBs.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages ol the
present invention will be more apparent from the following
detailed description 1n conjunction with the accompanying
drawings, 1n which:

FIG. 1 shows a network structure of SAFE;

FIG. 2 shows a process that a connection 1s established for
HNB 1n embodiment 1 of present invention;

FIG. 3 shows the process that a connection is established
for HNB in embodiment 2 of present invention;

FIG. 4 shows an operation flows at HNB according to
embodiment 1 and embodiment 2 respectively;

FIG. 5 shows an operation flows at OMC according to
embodiment 1 and embodiment 2 respectively;

FIG. 6 shows an operation tlows at MME according to
embodiment 1 and embodiment 2 respectively; and

FIG. 7 shows a process of reconfiguring MME or S-GW.

(L.

BEST MODE FOR CARRYING OUT TH
INVENTION

An embodiment 1 of the present invention 1s 1llustrated 1n
FIG. 2. Following 1s a detailed description with reference to
FIG. 2. Detailed technical description for the known compo-
nents 1s omitted. In this embodiment, within a CSG, HNB1 1s
a first HNB that accesses the network.

MODE FOR THE INVENTION

In Step 201, HNB1 transmuits an “attachment request” mes-
sage to the OMC. This message contains information on a
location of the HNB. Optionally, the “attachment request”
message contains an identifier of the CSG to which the HNB
belongs. Optionally, the network assigns the CSG identifier to
HNB (the first HNB or the first group of HNBs within the
CSG) when HNB si1gns in, or knows the identifier of the CSG
to which the HNB (not the first signed 1n group of HNBs 1n the
CSG) belongs when HNB signs 1n.
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In Step 202, OMC selects an MME for the HNB. Within the
CSG@G, the HNB 1s the first one that accesses the network. OMC
selects an MME for 1t among the MMEs adjacent to the HNB
according to a certain rule such as for balancing the load,
reducing a possibility of changing MME when UE moves,
and so on. Optionally, OMC may select an S-GW forthe HNB
according to the same rule as on the selection of MME. HNB
and OMC check other HNBs in the CSG which need to
establish X2 connection with the HNB. According to the CSG
identifier, OMC checks other HNBs 1n the CSG which need to
establish X2 connection with the HNB. Optionally, the
addresses of the HNBs are considered when OMC checks
other HNBs 1n the CSG which need to establish X2 connec-
tion with the HNB. For example, 1t 1s not necessary to estab-
lish interface X2 between two HNBs 11 the two HNBs that are
in different countries but 1in the same company belong to the
same CSG. In this embodiment, no other HNB exists in the
CSG.

The process of selecting S-GW for HNB can be imple-
mented by the MME connected to the HNB when data 1s
transierred through the HNB. Therefore, the HNBs in the
same CSG connect to the same S-GW. If 1t 1s necessary for the
first HNB 1n the CSG to establish the user plane, MME selects
an S-GW for the CSG according to such rules as to balance
load or to reduce the possibility of changing S-GW when a
UE moves, and so on.

In Step 203, OMC transmits an “attachment response”
message 1o the HNB. This message indicates the MME
selected by the OMC for the HNB. Optionally, this message
indicates other HNBs necessary to establish X2 connection
and adjacent to the HNB. Optionally, the message contains
the frequency for using the HNB. The “attachment response”™
message contains the information on adjacent cells. The
“attachment response’” message contains a track area identi-
fier (TAI) for the HNB. The “attachment response” message
contains the identifier assigned to the HNB. Optionally, the
message contains an address of the S-GW that OMC selected
tor the HNB.

In Step 204, HNB 1n1tiates a process to establish a connec-
tion with the MME indicated by the message. HNB transmits
a “‘connection request” message to MME. The message con-
tains the mformation on “cells which are overlapped with
HNB or CSG”. Optionally, the message contains an informa-
tion element of the 1dentifier of the TAI where HNB locates 1n.
Optionally, the message contains the information element of
the 1dentifier of HNB. Optionally, the message contains the
information element of the identifier of the CSG where HNB
locates. MME transmits a “connection response” message to
HNB.

Embodiment 2 of the present invention is illustrated in FIG.
3. Following 1s detailed description to the figure. Detailed
technical description for known components 1s omitted. In
this embodiment, HNB1 and HNB2 belong to the same CSG.
HNB1 has accessed the network. And HNB2 begins to
accessing the network for a first time.

In Step 301, HNB2 transmits the “attachment request”
message to the OMC. This message contains the information
on the location of HNB2. Optionally, the “attachment
request” message contains the identifier of the CSG to which
the HNB2 belongs. Optionally, the network knows the 1den-
tifier of the CSG to which the HNB belongs when HNB signs
.

Step 302, OMC selects an MME for the HNB. If the HNB
1s not the first to access the network in the CSG, the MME
selected by OMC for other HNBs 1n this CSG 1s just the one
that the HNB should connect to. In this embodiment, OMC
assigns both the MME and the S-GW selected for HNBI1 to
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the HNB. Optionally, the address the HNB should be consid-
ered when OMC selects MME for the HNB. For example, 1f
two HNBs that are in different countries but in the same
company belong to the same CSG, they may not be able to
connect to the same MME. In this case, 1f no adjacent HNB
accesses the network, OMC thinks that this HNB 1s the first
one which accesses the network in the CSG and selects an
MME {for 1t according to rules such as balancing load or
reducing possibility of changing MME when a UE moves,
and so on. Optionally, selection of S-GW for the HNB can be
implemented by OMC according to the same rules on the
selection of MME. OMC checks other HNBs 1n the CSG
which need to establish X2 connection with the HNB. And
according to the CSG identifier, OMC checks other HNBs 1n
the CSG which need to establish X2 connection with the
HNB. Optionally, the addresses of the HNBs, as well as
whether the HNBs share the same CSG or not, are considered
when OMC checks other HNBs 1n the CSG which need to
establish X2 connection with the HNB. For example, it 1s not
necessary to establish imterface X2 between two HNBs 11 the
two HNBs that are in different countries but in the same
company belong to the same CSG. In this embodiment, for
example, 1t 1s necessary to establish X2 connection between
HNB1 and HNB2.

The process of selecting S-GW for HNB can be imple-
mented by the MME connected to the HNB when data 1s
transterred through the HNB. Therefore, the HNBs 1n the
same CSG connectto the same S-GW. IT1t 1s necessary for the
first HNB 1n the CSG to establish the user plane, MME selects
an S-GW for the CSG according to such rules as to balance
load or to reduce the possibility of changing S-GW when a

UE moves, and so on. If the HNB is not the first necessary to
establish a user plane in the CSG, the S-GW selected by

MME for other HNBS 1n this CSG 1s just the one that the HNB
should connect to.

In Step 303, OMC transmits the “attachment response”
message to the HNB2. This message indicates the MME that
the OMC selected for the HNB. And the MME information

[

included 1n the message may be the IP address of the MME.
Optionally, this message contains a list of other HNBs nec-
essary to establish X2 and adjacent to the HNB. The HNB list
information included 1n the message 1s an IP address list for
the HNB. Optionally, the message contains a frequency for
using the HNB. The “attachment response” message contains
the information on adjacent cells. The “attachment response™
message contains the track area identifier (TAI) for the HNB.
The “attachment response” message contains the identifier
assigned to the HNB. Optionally, the message contains the
address of the S-GW that OMC selected for the HNB.

In Step 304, HNB2 mnitiates a process to establish a con-
nection with the HNB indicated by the message. HNB2 trans-
mits the “connection request” message to the other HNB
(e.g., HNB1). HNBI1 transmits the *“connection response”
message to HNB2.

In Step 305, HNB2 1nitiates a process to establish a con-
nection with the MME indicated by the message. HNB2
transmits the “connection request” message to MME. The
message contains the imformation on “cells which are over-
lapped with the HNB or CSG”. The message contains the
information element of the 1dentifier of the TAI where HNB
locates. Optionally, the message contains the information

clement of the i1dentifier of HNB. Optionally, the message
contains the information element of the identifier of the CSG
where HNB locates. MME transmits the “connection
response’” message to HNB2.

The sequence of performing step 304 and step 303 1s not
limited.
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In this embodiment, the operation flow of HNB 1s 1llus-
trated in FIG. 4. Here, detailed technical description for
known components 1s omitted.

In 401, HNB transmits the “attachment request” message
to the OMC. This message contains the information on the
location of HNB. Optionally, the “attachment request” mes-
sage contains the identifier of the CSG to which the HNB2
belongs. In 402, HNB waits for the response message. In 403,
if HNB recerves a “successiul attachment response” message,
it saves the information that 1s included 1n the message, such
as information on MME and the information on other HNBs,
TAI, the HNB 1dentifier and so on. In 404, HNB 1nitiates the
process to establish a connection with the MME indicated by
the message. HNB transmits the “connection request” mes-
sage to MME. Optionally, the message contains the informa-
tion on “cells which are overlapped with the HNB or CSG”.
Optionally, the message contains the information element of
the 1dentifier of the TAI where HNB locates. Optionally, the
message contains the information element of the identifier of
HNB. Optionally, the message contains the information ele-
ment of the identifier of the CSG where HNB locates. MME
transmits the “connection response” message to HNB. 405
Optionally, 11 the “attachment response” message contains
information on other HNBs, such as HNB IP address list,
HNB initiates the process to establish connections with other
HNBs. HNB transmits the “connection request” to anot 1er
HNB. An another HNB transmits the “connection response™
message to the HNB.

The sequence of performing step 404 and step 405 1s not
limaited.

In this embodiment, the operation flow of OMC 1s 1illus-
trated 1n FIG. 5. Here, detailed technical description for
known components 1s omitted.

In 501, OMC recerves messages. In 502, 11 OMC receives
the “attachment request” message from HNB, 1n 503 1t saves
HNB related information. And 11 the message contains the
location information for HNB, OMC saves this information.
And 1f the message contains the identifier of the CSG where
the HNB belongs, OMC saves this information.

In 504, it the HNB 1s the first to access the network 1n
corresponding CSG, 1 505, OMC selects an MME for HNB
in this CSG. OMC selects the MME according to either the
address of HNB, or the rule to balance load or to reduce the
possibility of changing MME when a UE moves, etc. Option-
ally, OMC can select an S-GW for the HNB according to the
same rule as on the selection of MME.

In Step 506, 1f HNB 15 not the first to access the network in
the CSG, 507 OMC checks other HNBs 1n the CSG. 508
OMC transmits the “attachment response” message to the
requesting HNB. And information on the MME OMC
selected for HNB 1n this CSG 1s included 1n the message.
Optionally, the “attachment response” message contains the
information on the S-GW selected by OMC for HNB 1n this
CSG. Optionally,, the message contains the information on
other HNBs 1n this CSG, such as the IP address list for the
HNB. Optionally, the message contains the 1dentifier of the
TAI where the HNB locates. Optionally, the message contains
the HNB 1dentifier allocated to the HNB. The case described
above 1s for that the HNBs 1n the CSG are not far away from
one another. In another case, for example, two HNBs belong
to the same CSG 1n different countries but 1in the same com-
pany, 11 no adjacent HNB accesses the network, OMC thinks
that this HNB 1s the first one which accesses the network in
the CSG and selects an MME for 1t according to such rules as
to balance load or to reduce possibility of changing MME
when a UE moves, and so on. Optionally, OMC can select an
S-GW for the HNB according to the same rule as on the
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selection of MME. In this case, OMC finds the other HNB 1s
the one necessary to establish a X2 connection with the HNB
in the CSG according to not only the CSG ID. Meanwhile, 1t
should consider the location of the HNB. For example, 1t 1s
not necessary to establish interface X2 between two HNBs 1t
the two HNBs that are 1n different countries but in the same
company belong to the same CSG.

In this embodiment, the operation flow of MME 1s 1llus-
trated 1n FIG. 6. Here, detailed technical description for the
known components 1s omitted.

In 601 MME receives messages. In 602 11 MME recerves
the “connection request” message from HNB, 1n 603 MME
saves the information which 1s included 1n this message, such
as the information on “cells which 1s overlapped with the
HNB or CSG”, the 1dentifier of the TAI where HNB locates,
the HNB identifier. 604 MME transmits the “connection
response’” message to HNDB.

FIG. 7 illustrates the process that OMC reconfigures
CSG’s MME or S-GW when overload or fault comes across
the MME or the S-GW.

In Step 701, OMC finds that overload or fault comes across
the MME or S-GW connected to a certain CSG.

In Step 702, OMC transmits a “reconfiguration request”
message to the HNB 1n CSG. In this message, the information
on the reconfigured MME or S-GW and the reason for the
reconfiguration are included. And the reconfiguration can be
done to the IP address of the MME or the S-GW.

In Step 703, the HNB that has recerved the “reconfiguration
request” message transmits the “connection request” mes-
sage to the new MME or S-GW. Optionally, the “connection
request” message sent to MME includes the information on
“cells which are overlapped with the HNB or CSG”. Option-
ally, the “connection request” message sent to MME contains
the information element of the identifier of the TAI where
HNB locates. The new MME or S-GW transmits the “con-
nection response” message to the HNB.

In Step 704, the HNB transmits a
response’” message to OMC.

Optionally, 11 the reconfiguration results from the overload
of MME or S-GW, HNB 1nitiates the process of releasing the
connection with original MME or S-GW.

“reconfiguration

INDUSTRIAL APPLICABILITY

While the invention has been shown and described with
reference to certain exemplary embodiments of the present
invention thereot, 1t will be understood by those skilled in the
art that various changes 1n form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the appended claims and their
equivalents.

The mvention claimed 1s:
1. A method for establishing a connection 1n a network by
a base station, the method mcluding:

transmitting, by the base station, a first message to a server,
the first message including first 1dentification informa-
tion on the base station and information on a location of
the base station, wherein the information on the location
of the base station 1s verified by the server;

receving, by the base station, a second message imncluding
information on a mobility management entity (MME) 1n
response to the first message from the server, wherein
the MME 1s assigned based on the first message; and

transmitting, by the base station, a third message to the
MME based on the information on the MME, the third
message including second 1dentification information on
the base station,
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wherein the MME 1s configured to manage a signaling
related to mobility and security, and
wherein the first identification information 1s di
the second 1dentification information.
2. The method according to claim 1, wherein the first
message includes an 1dentifier of a closed subscriber group

(CSG) of the base station.

3. The method according to claim 1, wherein, the MME for
the base station 1s selected by the server based on the first
message.

4. The method according to claim 1, wherein the second

[ 1

message includes immformation on one of the MME and a
serving gateway (S-GW) selected by the server for the base
station.

5. The method according to claim 1, wherein the second

message includes information on other base stations adjacent
to the base station, the information on other base stations used
to establish connections with the other base stations.

6. The method according to claim 35, wherein the server
selects the other base stations adjacent to the base station
according to an identifier of a closed subscriber group (CSG)
to which the base station belongs.

7. The method according to claim 5, wherein the server
selects the other base stations adjacent to the base station
according to a location of the base station.

8. The method according to claim 1, wherein, a serving
gateway (S-GW) for the base station 1s selected by the server.

9. The method according to claim 1, wherein, i1 the base
station 1s a first base station to access the server in a closed
subscriber group (CSG) 1n a certain area, the MME for the
base station 1s selected by the server.

10. The method according to claim 1, wherein, 11 the base
station 1s one of a first base station to access the server in a
closed subscriber group (CSG) and a first base station to
access the network 1n the CSG 1n a certain area, one of the
MME and a serving gateway (S-GW) 1s selected by the server
according to the location of the base station.

11. The method according to claim 1, wherein, 11 the base
station 1s one of a first base station to access the server 1n a
closed subscriber group (CSG) and a first base station to
access the network 1n the CSG 1n a certain area, one of the
MME and a serving gateway (S-GW) 1s selected by the server
according to load balancing.

12. The method according to claim 1, wherein, 11 the base
station 1s one of a first base station to access the server 1n a
closed subscriber group (CSG) and a first base station to
access the network in the CSG 1n a certain area, one of the
MME and a serving gateway (S-GW) 1s selected by the server
according to a rule of reducing a possibility of changing the
one of the MME and the S-GW 1f a terminal moves.

13. The method according to on claim 1, wherein, 1t the
base station 1s not a first base station to access the server 1n a
closed subscriber group (CSG), one of the MME and a serv-
ing gateway (S-GW) for the base station 1s selected by the
server that 1s the same one of the MME and the S-GW selected
by the server for other base stations 1n the CSG.
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14. The method according to claim 1, turther including;:

transmitting a connection setup request message to other

base stations based on the second message.

15. The method according to claim 1, wherein the second
message includes information on the MME to which the base
station 1n a closed subscriber group (CSG) connects.

16. The method according to claim 15, wherein the second
message includes an internet protocol (IP) address of the

MME.

17. The method according to claim 1, wherein the second
message includes information on a serving gateway (S-GW)
to which the base station 1n a closed subscriber group (CSG)
connects.

18. The method according to claim 17, wherein the infor-
mation on the S-GW to which the base station 1n the CSG
connects ncludes an internet protocol (IP) address of the
S-GW.

19. The method according to claim 1, wherein the second
message includes iformation on other base stations in a
closed subscriber group (CSG).

20. The method according to claim 19, wherein the infor-
mation on other base stations 1n the CSG 1ncludes an internet
protocol (IP) address list of the other base stations.

21. The method according to claim 1, further including;:

receving a fourth message from the MME 1n response to

the third message.

22. The method according to claim 21, wherein the third
message includes a track area identifier (TAI) for the base
station.

23. The method according to claim 21, wherein the third
message includes information on cells which are overlapped
with the base station or a closed subscriber group (CSG).

24. The method according to claim 1, wherein the infor-
mation on the MME comprises an internet protocol (IP)
address of the MME.

25. A base station in a communication system, the base
station including;

a transceiver for transmitting and receiving a signal; and

a controller configured to transmuit a first message includ-

ing first identification information on the base station
and information on a location of the base station to a
server, to receive a second message mcluding informa-
tion on a mobility management entity (MME) assigned
based on the first message from the server in response to
the first message, and to transmit a third message to the
MME based on the information on the MME, the third
message including second 1dentification information on
the base station,

wherein the information on the location of the base station

1s verified by the server,

wherein the first identification information is different than

the second i1dentification information, and

wherein the MME 1s configured to manage a signaling

related to mobility and security.
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