
A Method for Home Node B Automatic Installation  Technical Field The
present invention relates to the communication field, and more
specifically, to  a method for automatically installing home NodeB in
the home Node-B network.  Background of the Related Art Indoor
coverage has the highest priority in 3G network construction, and a
suitable  indoor coverage scheme can make the network play its role
to the most extend on the  one hand so as to create more profit for
the, operators, and save a lot of network  construction cost for the
operators on the other hand so as to realize loin input with a  high
payback. Meanwhile, more and more international operators hope there
is an All in  One radio access scheme, that is, a radio access
equipment which can offer all kinds of  radio access functions, and
the operators can offer favorable price for the users who use  the
equipment at home, and on the basis of this requirement, a radio
access equipment.  called as the Home NodeB, is offered, 1-ionic
NodeB scheme is designed according to  the characteristics of indoor
home communication, and this scheme implements the  indoor coverage
with a family as a unit by the Home NodeB equipment in the user's
home and at roes e the indonr broadband applications by making use of
the multivariate  terminal such as cc l{ Phones, PCs, and so nn. As a
creative local hotspot access. solution  Home NodeB skillfilly
combines the fixed network and mobile network in the local hotspot
(such as home) and hilly uses the advantages of fixation and mobility
to meet  the users and operators' requirements. L'' G. i is a
schematic illustration of the Home Noded network striucture. The
Horne NodeB network comprises the Home NodcB, Domestic Network
Controller  (DNC) and Home NodcB configuration Server (HCS). The
function of DNC is similar  to the radio network controller (RNC) and
it also needs to support the specific function  of Home NodeB, home
NodeB is an equipment at the user terminal and the  



configuration of the horse NodeB needs to be maintained at the
operators'' network side, and the corresponding configuration server
is called as FICS which offers configuration  for Home NodeB and
offers configuration related to the Home NodeB for the DNC as  well.
1-tonne NodeB connects to the operators' network side through the lP
network, and  the HCS and LNC at the operators' network side connect
to the IP network through the  gateway. The conventional NodcB is
deployed by the operators, and the network is planned  and optimized
before installation, moreover, the Nodel3 equipment is complicated,
thus  it should be manually configured by the professionals during
the installation; However,  Home NodeB equipment is mainly located in
users' home, and it has the following  features: 1. Having relatively
simple functions and configuration, and the functions being  almost
the same; 2. Having a large number, thus the operators hoping that
they can be installed by  unprofessional users themselves since
manual installation and configuration by the  operators will
significantly increase the expense; n. Connecting to the operator's
network through the It' network, thus noug:  security should be
provided; 4. In order to use the equipment and resources, such as the
DNC eficctivety, and  share th payload, the network planning should
ini oduC _, l's }'t1' ver, the l.. ,?..._ and  e of hone Nod is s
installation cannot be predetermined or iinn tcd, therefore, the  n
t'work planning is relatively difficult: 5. Network optimization is
an important process in the NodeB installation: NodeB  is a radio
equipment which needs to he optimally configured according to
specific raido  environment to achieves the optimal performance and
to reduce interrupt to the  surrounding radio environment as well.
However, since the operators cannot determine  



the time of Hoene NodeB installation in advance, nor can bound the
place of installation,  the network optimization cannot be
implemented in advance. Therefore, based on the aforementioned
features of Home NodeB, the  I conventional method for installation
of home NodeB has the shortcamines of  complicated operation, the low
efficiency and waste of human resource, moreover, it  is almost
impossible to implement the network planning and optimization before
the  installation. Content of the Invention The present invention of
ers a method for automatic installation of a [tone NodeB  to make the
Home NodeB he able to implement automatic installation and
configuration  based on the Home NodeB network with no need ofnetwork
planning and optimization  in advance, thus avoid the shortcoming
that it should be manually configured by the  professionals during
the installation. In order to solve the above problem, the present
invention offers a method for  Home NodeB automatic installation, and
the method comprises the following steps of.  (1) registering the
Monte NodeB on a Home :" odeB Configuration Server (1 CS),  and the 1
fCS stoning registration information of the Home NodeB; (2) alter
powered on, the Home NodeB requesting configuration from the HC:S,
and the It S allocating resources to the 'Houle NodeB after
determining that the Home  Nod--13 is authorized according to said
registration information, and said resources Ilt,ort:sc a latest
uitablee software ft r the Home ;\NodeB and a Domestic ,e tivork
Controller (DNC): (3) after the Home NodeB updates an operating
software according to said latest  software, the Home NodeB
synchronizing with a time source, afterwards, Home NodeB  connecting
to the allocated DNC, the DNC obtaining authentication information
from  



the HCS after authenticating the Houle NodeB according to said
authentication  information, and then allocating service resources to
the Home Node& according to said  service control information; and
(4) the Home NodeB detecting surrounding radio environment, obtaining
surrounding radio environment information and reporting said
information to said DNC,  3 and the DNC configuring parameters for
the Home NodeB according to said  information. Furthermore, ways of
registering Home NodeB in the step (1) is one of the  following: way
1: an operator configuring initialization data for the T-tome NodeB
in the HCS,  and said initialization data as the registration
information being stored in the HCS; way 2: the registration
information being provided by a subscriber, and after said
registration information being authenticated by the operator, the
registration information  being stored in the HCS; Wherein. the
registration information comprises an equipment number and key of
the Home NodeB. Furthermore, said allocating resources to the Home
NodeB in the step (2)  comprises: presetting the DNC which provides
services for the Home NodeB in the  HCS, and setting a maximum load
capacity and an. alarming threshold for each DNC. Furthermore, said
allocating resources to the Home NodeB in the step (2) further
compris s: if the IICS does not preset the DNC for the Home NodeB,
then the I iCS  counting the number of Home NodeBs allocated to each
DNC, and meanwhile  obtaining from each DNC a load thereof, and
finding a DNC whose had does not  exceed the capacit and is inimu ,
at, also ut i1 s,',jid i vi_ to the i {)me rod t3. t ilt t}r rmore
said allo I'ii resources to t( 



1 _onie NodeS iii the step (2) "utlic'n  e comprises: if the loads of
all _DNCs reach maximum capacities, then the HCS stopping  allocating
the DNC and denying the Home NodeB accessing a service network.
Furthermore, said resources in the step (2) further comprise a
network element  management system; and correspondingly, the step (3)
further comprises: the network element management system notifying
the Home NodeB of an internet protocol address of the network element
management  system, and the Home NodeB notifying said network element
management system of  parameters of the Horne NodeB, and said
parameters comprising: an equipment number  4 and/or an III address
of the I tone NodeB. Furthermore, said surrounding radio environment
information in the step (4)  comprises: a combination of any one or
more of a scrambler frequency point, signal  strength, and cell
signal of an adjacent cell, and said parameters comprise: a
combination of any one or more of a frequency point, scrambler,
power, information of  an adjacent cells. Furthermore, the step (4)
further comprises: the DNC reporting the configured  parameters to
the TICS. Furthermore, said method further comprising the following
step of: (5) the HCS collecting and storing subscriber information of
the I ionic -N-odeB.  Furthermore, said subscriber information
comprises an IB address and/or  macro-cell of the Home NodeB. The
present invention has the following main features: (1) the Home NodeB
can be powered on and updated automatically; (2) resources, s Bch as
the DNC, FIT server connection bands, idth that need to  



Connect, can be allocated to the I tome NodeB according to the
strategy; (3) network can be optimized according to the surrounding
radio environment  miring the, installsr.ion and reducing nit rruot;
on to h,:.surroundings on the premise of  maintaining r ;lativciv
high performance; (4) Subscriber information can be collected
according t/o the needs of the ope1 sir;  (5) Home NodeB data in HCS
can be deleted after authorized by the operator and  the home NodeB
can be reinstalled (automatically) after the Home NodeB is repowered
on: (6) the procedures and work for installing the?-Ionic NodeB
forthe subscribers are  simplified; (7) the work for installing,
planning and optimizing the Home. NodeB for the  operators is
simplified. All in all, in the mobile communication networks using
Home NodeB. with the  method for automatic installation of Home NodeB
offered in the present invention to  install the h orne NodeB, the
Home NodeB installation can be largely simplified, the  Home NodeB
deployment is speeded up, the operator cost is reduced and the user
satisfaction is improved. Brief Description of Drawings FIC1. i is a
schematic illustration of the Home NodeB network structure; I1G. 2 is
a flow chart of the method for automatically installing Home NodeB in
accordance with an embodiment of the present invention. Preferred
Embodiments of the Present Invention The method for automatic
installation of Home NodeB in accordance with the  present invention
is based on I tome Nod03 network, and it implements the automatic
installation of Home NodeB by applying to the Home NodeB
Configuration Server  (tICS) at the operator's network side for
resources, and the Hone NodeB automatically  



detects the surrounding radio environment during the installation,
thus reasonably  configure the parameters. The preferred emhod.iments
of the [present i tvention Mill be described in fUrther  d,_-tail in
conjunction Midi the. iceompa y nt figures. FIG 2 is a flow chart o:i
the method for automatic installation of Home NodeB in  accordance
with the preferred embodiment of the present invention. The
installation  method comprises the `following steps of: S20ti
registering the Home NodeB on the HCS which stores the registration
information of the Home NodeB; In order to improve the security, the
Home NodeB should be registered on the  HCS in advance hefore the
installation, otherwise, the HCS denies offering it services, and the
registration information should comprise the static data of the Home
NodeB,  such as the equipment ED, key, and so on: S202: after
powering on, the Home NodeB requesting the HCS for configuration,
and the HCS allocating resources to the Home NodeB after determining
that the HCS is  authorized according to the registration
information, and said resource comprising the  latest suitable
software for the Home NodeB and the DNC; 52103: the Home NodeB
updating the operating software according to said latest  software,
then connecting to the allocated DNC, and the ITC obtaining the
authentication information from the HCS and authenticating the Home
NodeB  according to said authentication information, and obtaining
the service control  information from the 1 [CS, and allocating
service resources to the dome NodeB; S204: the Home NodeB detecting
the surrounding radio environment and  obtaining and reporting the
surrounding radio environment information to said DNC,  and the DNC
configuring parameters for the Home NodeB according to said
information. 



The above Preferred embodiment will be described in further detail in
the  following: Before the installation, it needs to, register the
Home NodeB information on the  HCS. and the registration method can
he one, of the ihllowi g two m nods: Method is before installing th
Home Neded, the operato can co.ni gu.  mtialization data o the Home
NodeB in the ETCS. and said initialization data is aS the
registration information stored in the HCS; Method 2: the user
registers the Home NodeB bought by the user in the web page  offered
by the operator during which the user should offer some necessary
information.  such as Home NodeB equipment ID, key, and so on. The
content input through the ,veb  page can be stored in the EICS after
it is authenticated by the operator. The installation steps after the
registration will be described in detail in the  following: 7 Step 1:
after powered on, the dome NodeB connects to the HCS to rccaest
dynamic configuration and resource allocation; After the Home NodeB
at the user terminal is powered on, it sends configuration  and
software request to the HCS. Meanwhile, the HCS will authenticate
whether the  1tome NodeB is authorized according to the registration
information. If it is not, directly  deny the request; otherwise,
offer static and dynamic configurations to the Home NodeB.  including
offering the latest suitable software to the ldonl.c NodeB, and
allocating. EMS  and DNC to the i tome NodeB according to a certain
strategy. Wherein, the strategy of allocating DNC is: the operator
should set some DNCs  which could offer services to the Home NodeB in
the I ICS in advance, and since each  DNC has different capacity, the
maximum payload capacity and alarming threshold  should he set for
each DNC respectively. If the operator has set a specific DNC for the



Home NodeB in the HCS, the HCS allocates the DNC to the Home NodeB;
if the HCS  does not set a DNC for the Home NodeB, the HCS collects
the number of Homc  NodeBs allocated to each DNC, and. meanwhile,
obtains the payload of each D C to  find out and allocates the DNC
whose payload does not exceed the capacity and is  minimal to the
Home NodeB. Moreover, if the current DNC resource reaches the  al
arrning threshold, the IIC:S will notify the operator. If the DNC
r.-source is full, it  should stop allocating the DNC to THE Home
NodeS and de=ny 111c, Home Node;i  ac essin t.: he service network,
and canwhile ry-uerat and notify an. alarm' ,, the  operator. The
second step: the Home i\odeB uses the resources offered by the HC'S
to  implement software installation, time setting, and the like work;
The Home NodeS judges whether it needs to download software version
(such as  comparing the version number, and if the version number is
larger than the one  operating in the Flonie NodeB, it means that the
software should be updated) according  to a certain strategy, and if
yes, it downloads the latest software from the version server
offered by the 1ICS. In addition, the 1Tome NodeB should synchronize
with the time  source. The third step: install the IIome NodeB in the
Element Management System  {]3MS); When the Home NodeB obtains
configuration from the }-ICS, the configuration  information
comprises the IP information of EMS. Afterwards, the Home NodeB
actively notifies the. EMS about its IT 'information (VI IN 1P) so as
to make the ENIS visit  the Horne NodeB. The EMS stores the necessary
information of the Home NodeB such  as the equipment ID and iP
address of the home NodeB, Afterwards, the EMS can  access the data
such as the configuration and performance of Home NodeB. The fourth
step: installing the configuration data on the DNC side; 



The [ionic NodeB connects to the DNC allocated by the HCS, and the
DNC does  not have the data of [-Tome NodeB at that time. Therefore,
the DNC should obtain  configuration related to the Home NodeB from
the TICS. As far as the security is  concerned, the DNC authenticates
the Home NodeB, and the authentication information  of DNC comes from
the HCS. In addition, the data related to the service control needed
by the DNC also comes from the 1 ICS. After the DNC authenticates t
ho, Home NodeB,  it allocates service resource to the Home NodeB
according to the service control  iniormatiion. The authentication
method is as follows: it there is data of the Home  NodeB in the HCS7
the DNC allows the connection of Hone NodeB to it and allocates
resource for the Home NodeB, such as the necessary[ transmission
resource, resources in  the ce'rt, and so on. T h_ fifth step
installing tr con fauratio, such as radio and power for the Home
NodeB; The deployment time and place of the Home NodeB are generally
difficult to  decide or confine by the operator, thus the radio
environment in which the Home NodeB  is located cannot he predicted,
so the radio parameters initially allocated to the [Tonic  NodeB are
not the most suitable ones for the Home NodeB generally. When stared,
the  1 tome NodeB actively detects the surrounding radio environment.
such as the scrambler,  frequency point, signal strength, cell number
ofthe adjacent cells, and so on. fhe Home  NodeB reports this
information to, the DNC, and the DNC automatically allocates the  e
information of frequency point, scrambler, suitable power and
adjacent cells to the  Horne NodeB according to the information
reported by the Home NodeB. In addition,  the DNC otters the
information to the HCS which stores the optimized parameters, and
afterwards, at each time that the Home NodeB is reset, the HCS offers
these optimized  data to the Home NodeB. 



Thus the installation of the radio and power configuration for the
Home NodeB is  complete. The sixth step: the }tome NodeB registers
necessary information on the  configuration server; Before the
installation is completed, the HCS collects some user information of
the Home NodeB according to the operators strategy, and the strategy
can be made  according to different needs, such as collecting the TI'
of user's Home NodeB, detecting  the micro-cell, and so on, and this
information is stored in the HCS to meet the  operator's demand. Be
r=. ethod for automatic installation of Home NodeB has small cos',
high  elfieicnev, and relatively' snhall influence and change for the
current af,chitecture. but  more adaptive to the development tendency
and feature of the current communication  management svste.m, and it
is a technical scheme which has very high  peiforma ee/price ratio.
Of Course that the present invention may ',t vc. several otter
inbudi]-nents, and  without departing from the spirit and essence of
the pies`; t in enn;o A hose : killed in  the art can make all kinds
of modification or variations which all should belong to the  scope
of the claims of the present invention. Industrial Applicability The
present invention offers a method for automatic installation (A Home
NodeB,  and the method can power on and upgrade the Home NodcB
automatically. allocate  resources to the I lome NodeB according to
the strategy, automatically optimize the  ;o network according to the
surrounding radio environment in the installation process and  reduce
interrupt to the surroundings on the premise of maintaining
relatively high  performance 'T'he present invention has relatively
small influence and modification for  



the current architecture and is more adaptive to the development
tendency and features  of the current communication management
system, and it has high performance-price  ratio. li What we claim
is: 1. A method for automatic installation of a Howie NodeB, the
method comprising  the following steps OF. (1) registering the Home
NodeB on a Home NodeB Configuration Server (ICS),  and. the I ICS
storing registration information of the Home NodeB; (2) after powered
on, the Home NodeB requesting configuration from the tICS,  the HCS
allocating resources to the Hone Nod 13 after determining that the
Home  NodeB is authorized according to said registration information,
and said resources  comprising a latest suitable software for the
home NodeB and a Domestic Network  Controller (DNC); (3) after the
Home NodeB updates an operating software according to said latest
softhvare, the Home NodeB synchronizing with a time source,
afterwards, the Home  NodeB connecting to the allocated DNC, the DNC
obtaining authentication information  from the I-ICS, and obtaining
service control information from the TICS after  authenticating the
Home NodeB accord=ng to said authentication information, and then
alt rcating service resources to the Home Node13 according to said
service control  i nforn ati on; and (4) the Howe NodcB d tecting
surrounding radio environment, obtaining  9i;i COtffti i,?g radio
:,Mr O;liTis,n, ~ni"?tiil ii 1.n and reporting s., al h1 [t}rty ct.t
,n to Ch tJldG_',,  and the DNC con igurin; parameters t "or tl '
Home Nodeh according to said  information. 2.A method of claim 1,
wherein ways of registering the Home NodeB in the step  



(1) is one of the following: way t: an operator configuring
initialization data for the Home NodeB in the HCS,  and said
initialization data as the registration information being stored in
the HCS; way 2: the registration information being provided by a
subscriber, and after said  registration information being
authenticated by the operator, the registration information  being
stored in the [ ICS; 12 Wherein, the registration information
comprises an equipment number and key of  the Florae NodeB. 3. A
method of claim 1, wherein said allocating resources to the Home
NodeB in  the step (2) comprises: presetting the DNC which provides
services for the IIome  NodeB in the [ [CS, and setting a maximum
load capacity and. an alarming threshold for  each DNC. 4. A method
of claim: 3 wherein said allocating resources to the Home Nodef in
the step (2) further comprises: if the HCS does not preset the DNC
for the Hotne NodeB,  then the HCS counting the number of Dome NodeBs
allocated to each DNC, and  meanwhile obtaining from each DNC a load
thereof. and finding a DNC whose load  does not exceed the capacity
and is minimum, and allocating said DNC to the home  NodeB. 5. A
method of claim 4, wherein said allocating resources to the florae
NodeB in  the step (2) further comprises: if loads of all DNCs reach
respective maximum  capacities, then the HCS stole ng allocating the
DNCs and denying the Home NodeB  accessing a service network. 6. A
method of claim 1, wherein said resources in the step (2) further
comprise a  network element management system; and correspondingly,
the step (3) +ther comprises: th nctworec element management system f
ititying  



the 1-. ome Nodes of an inteinet protocol address of the network
element management  system, and the Homo NoCit 7B notifying said ne
wor Y element manage rlent system of  parameters of the Home NodeB,
and said parameters comprising an equipment number  and/or an
internet protocol address of the Home NodeB. ?. A method of'claim 1.
wherein said surrounding radio environment information  in the step
(4) comprises a combination of any one or more of a scrambler,
frequency  point, signal strength and cell signal of an adjacent
cell, and said parameters comprise a  combination of any one or more
of a frequency point, scrambler, power and information  ofan adjacent
cell. 13 S. A method of claim 1, wherein the step (4) further
comprises: the DNC reporting  the configured parameters to the HCS.
9. A method of claim 1, further comprising the following step of: (5)
the HCS collecting and storing subscriber information of the Home
NodeB.  10. A method of claim 9, wherein said subscriber information
comprises an  internet protocol address and/or macro-cell of the Home
NodcB. 14 


