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(57) ABSTRACT

Embodiments of the present invention provide a networking
method applied to a multi-site cell, a base band unit, a remote
RF unit and a system. The method includes: connecting at
least one RRU of one or more remote end remote units RRUs
under a base station of a local cell to at least two base stations.
The at least two base stations include the base station of the
local cell and at least one other base station. Communication,
is continued by using the at least one other base station when
the communication between the one RRU of the one or more
RRUs and the base station of the local cell fails.

10

end remote units RRUs under

least two base stations include

Connect at least one RRU of one or more remote
local cell to at least two base stations, where the at

the local cell and at least one other base station

a base station of a

the base station of

:

Continue communication by using the at least
one other base station when the communication
between the one RRU of the one or more RRUs

and the base station of the local cell fails




Patent Application Publication Jun. 5,2014 Sheet1 of 6 US 2014/0155066 A1

( Start )

A 4
Connect at least one RRU of one or more remote
end remote units RRUs under a base station of a \/\101

local cell to at least two base stations, where the at
least two base stations include the base station of
the local cell and at least one other base station

A

Continue communication by using the at least
one other base station when the communication \f\ 102
between the one RRU of the one or more RRUs

and the base station of the local cell fails

FIG. 1




Jun. 5,2014 Sheet 2 of 6 US 2014/0155066 A1

Patent Application Publication

¢ DId

—A w07~ Wy | VA —A W7 ~ Wy ] VA

7 707 A 77X 7 \\\\4\ 77
HA) o | | e 1
& & SRR ©  © @

I+HU M U Ny LA T N [+u I T M cNdd 1 NYY 1+,un

Z uonels aseq [ uomne)s aseq

uore)s ose
Jjozndgdd 101 ngg 0 uore)s aseq

Joongd
07



Jun. 5,2014 Sheet 3 of 6 US 2014/0155066 A1

Patent Application Publication

e

u{g'|

¢ ‘DId

WO ~ WP |
ury

[—>]

VYIS,
(FAEArAE
Aé,hv QHV QHV Q,_..vv

nJd

[+U NN U Ndd 1A LT

4
/

1=

[/ /()

AA\\

Qﬁv QHV

z uonels q 12q1y 1eondQ
°Seq jo ¢ Ndd

V 12qy [eondo

[+HEId U Ndd

()

[ uome)s aseq
Jo 1 Ndd

0 uone)s aseq
Jo 0 Ndd

0t



Jun. 5,2014 Sheet 4 of 6 US 2014/0155066 A1

Patent Application Publication

—A UD[QZ ~ Wy |

¥ "DId

U0 ~unp | VA

\\ﬂ\ﬂ\\\ﬁ

\ \\\\1\ // @

[+u Dmm u Dmm i< BE g BE

7 uone)s aseq
jozNndgd

.H

[+u DMM ugd

AMV ©)

Q._.Vv
N 1TNYA 1+.un
[ uonels

oseq Jo [ Ndd
0 uonels aseq

joondd

oy



Patent Application Publication Jun. 5,2014 Sheet5of 6 US 2014/0155066 A1

BBU 50

Detector 501

Controller 502

FIG. 5

Controller 503

Switching part
601

FIG. 6



Patent Application Publication Jun. 5,2014 Sheet 6 of 6 US 2014/0155066 A1

BBU 70

Detector 701

Controller 702

First connector 703

| ]
L———n
| BBU connector 704 |
________ J
FIG. 7
RRU 80

Second connector 801

FIG. 8



US 2014/0155066 Al

NETWORKING METHOD FOR MULTI-SITE
CELL, BASE BAND UNIT, REMOTE RF UNIT
AND SYSTEM

[0001] This application is a continuation of International
Application No. PCT/CN2012/079985, filed on Aug. 10,
2012, which claims priority to Chinese Patent Application
No. 201110228697 .4, filed on Aug. 10, 2011, both of which
are hereby incorporated by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to the field of wireless
communications, and more specifically to a networking
method for a multi-site cell, a base band unit (BBU), a remote
radio frequency unit (RRU) and a system.

BACKGROUND

[0003] With the development of social economy, mobile
communication has deeply penetrated into every corner of
routine working and life. The requirement on communication
quality become higher and higher while dependence of
people on the mobile communication becomes stronger and
stronger. Currently, the rapid development of the high speed
railway brings a huge challenge to wireless coverage along
the existing railway, so that an in-the-train network KPI (key
performance indication) is greatly reduced, which therefore
is generally concerned by mobile operators. Therefore, RRU
multi-site cell is provided.

[0004] A multi-site cell utilizes RRU remote, and multiple
physical cells (also referred to as subsites, subsite), which are
at different sub-stations under one BBU, belong to different
physical addresses, but logically belong to a same cell. Cell-
level parameter configuration of each subsite, such as the
number of carrier frequencies, a frequency point, channel
configuration and a CGI (Cell Global Identity, cell global
identity), is the same (output power of a carrier may be fine-
tuned according to an actual situation). Therefore, when a
mobile station runs along the railway, a relay between sub-
sites occurs while a handover does not occur, thereby improv-
ing voice quality, and meanwhile saving a spectrum resource
by multiplexing a same set of frequency points.

[0005] However, in a case of chain networking, if a fault
occurs in a certain segment of an optical fiber in the chain
networking, a chained RRU cannot normally work (some
examples of an annual fault rate: optical fiber (500 m) 85%,
RRU fault rate 2%, and BBU fault rate 1%), so that reliability
is not high.

[0006] An existing solution is to make ring networking, but
it needs to lay an east optical fiber connecting a RRU to a BBU
and a west optical fiber connecting a RRU the BBU to form a
ring network. For a requirement on the reliability, a backup
optical fiber for the ring network must be laid independently,
which doubles a work amount and a cost. A loop of the backup
optical fiber even cannot be found along some certain actual
railways.

[0007] Moreover, a fault of the BBU causes a breakdown of
a whole system, and a service cannot be provided. To solve
this single-point fault, a backup BBU must be added in a base
station, which causes an increase of the cost. Further, com-
plicated data configuration is caused due to introduction of
the new BBU.
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SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention provide a
networking method applied to multi-site cell, a base band
unit, a remote RF unit and a system, which can continue
communication by using another base station when a fault
occurs in the communication.

[0009] According to one aspect of the embodiments of the
present invention, a networking method applied to a multi-
site cell is provided, including: connecting at least one RRU
of one or more remote end remote units RRUs under a base
station of a local cell to at least two base stations, where the at
least two base stations include a base station of the local cell
and at least one other base station; and continuing communi-
cation by using the at least one other base station when the
communication between the one RRU of the one or more
RRUs and the base station of the local cell fails.

[0010] According to another aspect of the embodiments of
the present invention, a base band unit BBU is provided,
including: a detector, configured to detect whether commu-
nication with one or more remote RF units RRUs under alocal
base station fails; and a controller, configured to: when the
detector detects that the communication between the BBU
and the one RRU of the one or more RRUs under the local
base station fails, perform control to continue the communi-
cation by using another base station.

[0011] According to another aspect of the embodiments of
the present invention, a remote RF unit RRU is provided,
including: a second connector, connected to an RRU or a base
band unit BBU under another base station.

[0012] According to another aspect of the embodiments of
the present invention, a multi-site cell system is provided,
including at least one foregoing base band unit BBU and at
least one foregoing remote RF unit RRU.

[0013] According to the embodiments of the present inven-
tion, at least one RRU in the cell is connected to at least two
base stations, so that each RRU in the cell may physically and
logically be homed to at least two base stations because it is
directly or indirectly connected to the two base stations,
therefore, the communication may continue to be accom-
plished by using the BBU of another base station when a fault
occurs in a certain segment of an optical fiber or on a certain
BBU in the local base station, thereby increasing reliability.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] To illustrate the technical solutions in the embodi-
ments of the present invention or in the prior art more clearly,
the following briefly describes accompanying drawings
needed for describing the embodiments or the prior art. Obvi-
ously, the accompanying drawings in the following descrip-
tion are merely some embodiments of the present invention,
and persons of ordinary skill in the art may obtain other
accompanying drawings from these accompanying drawings
without making creative efforts.

[0015] FIG. 1 is an exemplary flow chart of a networking
method applied to a multi-site cell according to an embodi-
ment of the present invention;

[0016] FIG. 2 is a schematic diagram of networking con-
figuration according to a first exemplary embodiment of the
present invention;

[0017] FIG. 3 is a schematic diagram of networking con-
figuration according to a second exemplary embodiment of
the present invention;
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[0018] FIG. 4 is a schematic diagram of networking con-
figuration according to a third exemplary embodiment of the
present invention;

[0019] FIG. 5is a block diagram of an exemplary structure
of'a BBU according to an embodiment of the present inven-
tion;

[0020] FIG. 6 is a schematic block diagram of a specific
structure of a controller in a BBU according to an embodi-
ment of the present invention;

[0021] FIG. 7 is a block diagram of another exemplary
structure of a BBU according to an embodiment of the present
invention; and

[0022] FIG. 8 is a schematic diagram of an exemplary
structure of an RRU according to an embodiment of the
present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0023] The following clearly and completely describes the
technical solutions according to the embodiments of the
present invention with reference to the accompanying draw-
ings in the embodiments of the present invention. Obviously,
the described embodiments are merely part of rather than all
of the embodiments of the present invention. All other
embodiments obtained by persons of ordinary skill in the art
based on the embodiments of the present invention without
making creative efforts shall fall within the protection scope
of the present invention.

[0024] The technical solutions of the present invention may
be applied to various communication systems, such as GSM,
a code division multiple access (CDMA, Code Division Mul-
tiple Access) system, wideband code division multiple access
wireless (WCDMA, Wideband Code Division Multiple
Access Wireless), long term evolution (LTE, Long Term Evo-
Iution), and so on.

[0025] A basestation mentioned in the specification may be
abase transceiver station (BTS) in the GSM or the CDMA, or
may be a NodeB in the WCDMA, or may be an evolved
e-NodeB (eNB or e-NodeB, evolved Node B) in the LTE,
which is not limited in the embodiments of the present inven-
tion.

[0026] Hereinafter, chain networking is taken as an
example to describe the embodiments of the present invention
in detail. However, the embodiments of the present invention
are not limited to the chain networking. Persons skilled in the
art may apply the technical solutions of the embodiments of
the present invention to other networking configuration, such
as ring networking star networking, and so on.

[0027] The embodiments of the present invention are
described in detail below with reference to the accompanying
drawings.

[0028] FIG. 1 is an exemplary flow chart of a networking
method 10 applied to a multi-site cell according to an embodi-
ment of the present invention.

[0029] In 101 of the method 10, connect at least one RRU
(remote radio frequency unit) of one or more RRUs under a
base station of a local cell to at least two base stations, where
the at least two base stations include the base station of the
local cell and at least one other base station.

[0030] In 102, continue communication by using the at
least one other base station when the communication between
the one RRU of the one or more RRUs and the base station of
the local cell fails.
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[0031] According to the embodiment of the present inven-
tion, at least one RRU in the cell is connected to at least two
base stations, so that each RRU in the cell may physically and
logically be homed to at least two base stations because it is
directly or indirectly connected to the two base stations,
therefore, the communication may continue to be accom-
plished by using a BBU of another base station when a fault
occurs in a certain segment of an optical fiber or on a certain
BBU in the local base station, thereby increasing reliability.

[0032] Several pieces of exemplary configuration accord-
ing to the embodiment of the present invention are described
further in detail below with reference to the accompanying
drawings.

[0033] FIG. 2 is a schematic diagram of networking con-
figuration 20 according to a first exemplary embodiment of
the present invention.

[0034] InFIG. 2, assume that n+1 subsites exist under one
cell, where n is an integer greater than or equal to 0, and an
RRU at a subsite n is called RRU n. As shown in FIG. 2, an
RRU 1to an RRU n+1 are RRUs in a cell 1, and are connected
to aBBU 1 in a base station 1 ofthe cell 1. Similarly, an RRU
1'to an RRU n'+1 are RRUs in a cell 2, and are connected to
aBBU 2 in a base station 2 of the cell 2, and an RRU 1" to an
RRU n"+1 are RRUs in a cell 0, and are connected to a BBU
01in a base station 0 of the cell 0. For convenience here, in FIG.
2, for the cell 0, only the BBU 0 and the RRU n"+1 of the base
station 0 are shown, and other RRU 1" to RRU n" are omitted.
Certainly, persons skilled in the art may think out that another
cell similar to these cell may also exist. Preferably, in a case of
a high speed railway, in one cell, an RRU may be laid about
every 1.2 km, and a distance from the first RRU (for example,
the RRU 1) to the last RRU (for example, the RRU n+1) may
totally be from about 14 km to about 20 km.

[0035] In addition, a segment of an optical fiber P (or
another transmission medium, as shown by abold solid linein
FIG. 2) is also connected between the RRU n of the cell 1 and
the RRU 1' of the cell 2. Therefore, all the RRUs (the RRU 1

to the RRU n+1) in the cell 1 are connected (directly or
indirectly) to two BBUs, that is, the BBU 1 and the BBU 2,
thereby being homed to two base stations, that is, the base
station 1 and the base station 2.

[0036] Inthis way, the multi-site cell subsites of two RRUs
are connected physically, so that each RRU in the cell 1 is
physically and logically homed to two base stations. In nor-
mal working, a certain RRU generally belongs to a certain
base station, for example, the base station 1. Therefore, when
a fault occurring on a certain segment of the optical fiber
causes a communication failure between a certain RRU,
which is under the base station 1, and the BBU 1, the RRU
after the fault point may automatically be homed to another
base station, that is, the base station 2. The communication is
continued by using the BBU 2 of the base station 2, so that a
service is not interrupted because of a fault of the optical fiber.
Here, the fault of the optical fiber may occur between the
RRUs, or between the RRU and the BBU. Here, in a case of
chain networking, the RRU after the fault point refers to an
RRU at the fault point and a residual RRU after the RRU at the
fault point according to a chain sequence.

[0037] In addition, the RRU 1 of the cell 1 is further con-
nected to the RRU n"+1 of the cell 0, and the RRU n"+1 of'the
cell 0 is connected to the BBU 0. If the communication fails
because of a fault occurring on the BBU 1, the RRU working
on the BBU 1 is automatically homed to the two neighboring
base stations, thereby avoiding the interruption of the service.
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Specifically speaking, in the case of the chain networking,
when a fault occurs on the BBU 1, the RRU before the BBU
1 according to the chain sequence is switched to the BBU 0 of
the base station 0, meanwhile, the RRU after the BBU 1
according to the chain sequence is switched to the BBU 2 of
the base station 2.

[0038] For example, under the situation shown in FIG. 2, a
fault (shown at a position x in FIG. 2) occurring on the optical
fiber between the BBU 1 and the RRU n causes a communi-
cation failure. After the base station 1 detects generation of
this fault, the base station 1 switches, through control, the
RRU whose communication fails, that is, the RRU n at the
fault point, and the residual RRU (only the RRU n+1 here)
after the RRU n according to the chain sequence together to
the BBU 2, so that the RRU n and the RRU n+1 are homed to
the base station 2 and belong to a same cell with the RRU 1'to
the RRU n'+1 of the base station 2 (actually, a CGI and so on
of'the original cell may still be used). Because the RRU n and
the RRU n+1 are both physically and logically connected to
the base station, coverage of a whole network has no loss due
to the fault, which greatly increases reliability. Here, the term
“switching” refers to homing RRUs under a base station of a
cell A to a base station of another cell B, so that these RRUs
and an RRU in the cell B belong to the same cell, and com-
munication is performed by using a BBU in the base station of
the cell B in a manner similar to that of the RRU in the cell B.
[0039] Moreover, if a fault occurs on the BBU 1 of the base
station 1, under the chaining configuration shown in FIG. 2,
the RRU 1 and the RRU 2 before the BBU 1 according to the
chain sequence are switched to the BBU 0 in the base station
0 of the cell 0, thereby belonging to the base station 0, and the
RRU 3 to the RRU n+1 after the BBU 1 based on the chain
sequence are switched to the BBU 2 and are homed to the base
station 2. Therefore, all the RRUs (the RRU 1 tothe RRU n+1)
under the BBU 1 are switched to the BBU 0 or the BBU 2, and
therefore homed to the two neighboring base stations, that is,
the base station 0 and the base station 2, respectively. There-
fore, losses of coverage and capacity are not generated for a
single-point fault of the BBU.

[0040] It should be noted that, although the RRU n+1 is
connected to the RRU 1' and so on by using the optical fiber
P in the foregoing exemplary description, persons skilled in
the art should understand that the embodiment of the present
invention is not limited to this. Depending on a design
requirement and a design environment, the optical fiber may
be replaced with any other proper communication medium to
perform connection.

[0041] Moreover, it is described in the foregoing embodi-
ment that the RRU 1 and the RRU n+1 are each connected to
another base station, but the embodiment of the present inven-
tion is not limited to this, and such connection is only exem-
plary. Persons skilled in the art may understand that the con-
nection with another base station may be implemented by
using another RRU when a connection manner of the BBU 1
and that of RRU are different. For example, when the chain-
ing configuration between the BBU 1 and the RRU 1 to the
RRU n+1 is star networking, only one RRU, such as the RRU
n, may be connected to another base station, for example, the
BBU 2 of the base station 2.

[0042] Ina case of the star networking, when a fault occur-
ring on a certain segment of the optical fiber causes a com-
munication failure between the RRU n and the BBU 1 under
the base station 1, and the RRU n is connected to the BBU 2,
only the RRU n may be switched to the BBU 2, so that the
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RRU n is homed to the base station 2, and configuration of
other RRUs under the base station 1 is not changed. When
communication fails because of a fault on the BBU 1, only the
RRU n connected to the BBU 2 may be switched to the BBU
2.

[0043] In addition, although in the foregoing embodiment,
the RRU n+1 is exemplarily connected to two base stations,
that is, the base station 1 and the base station 2, or the RRU 1
is connected to two base stations, that is, the base station 1 and
the base station 0, the invention is not limited to this. Persons
skilled in the art may implement a connection with more than
two base stations, such as 3 or 4 base stations, thereby further
increasing the reliability of the communication.

[0044] According to the embodiment of the present inven-
tion, at least one RRU in the cell is connected to at least two
base stations, so that each RRU in the cell may physically and
logically be homed to at least two base stations because it is
directly or indirectly connected to the two base stations,
therefore, the communication may continue to be accom-
plished by using a BBU of another base station when a fault
occurs in a certain segment of an optical fiber or on a certain
BBU in a local base station, thereby increasing the reliability.
In addition, because the embodiment of the present invention
does not need to adopt ring networking and lay a backup BBU
under each base station, a cost is saved and the network
configuration is simplified.

[0045] FIG. 3 is a schematic diagram of networking con-
figuration 30 according to a second exemplary embodiment
of the present invention.

[0046] As shown in FIG. 3, a difference from the second
exemplary embodiment shown in FIG. 2 is that, a connection
which is shown in FIG. 2 and uses an optical fiber P between
an RRU n+1 and an RRU 1 is replaced, the RRU n+1 is
directly connected to a BBU 2 through a backup optical fiber
B (shown by a bold fold line in FIG. 3), and an RRU 1' is
directly connected to a BBU 1 through a backup optical fiber
A (shown by a dotted fold line in FIG. 3). Besides, the con-
figuration of the second exemplary embodiment in FIG. 3
may be with the same as the configuration of the first exem-
plary embodiment in FIG. 2.

[0047] When a fault occurs on an optical fiber between the
BBU 1 and an RRU n (shown at a position X in FIG. 3), abase
station 1 detects the occurrence of the fault. Under a situation
that the backup optical fiber A and the backup optical fiber B
are not faulty, the base station 1 switches, through control, the
RRU n and the RRU n+1 after the RRU to the BBU 2, so that
the RRU n and the RRU n+1 are homed to a base station 2 and
belong to a same cell with the RRU 1' to an RRU n'+1 of the
base station 2 (actually, a CGI and so on of the original cell
may still be used). Similar to the first exemplary embodiment
of'the present invention, because the RRU n and the RRU n+1
are both physically and logically connected to the base station
2, coverage of a whole network has no loss due to the fault,
which greatly increases reliability.

[0048] Moreover, since the RRU 1 is connected to a BBU 0
through a backup optical fiber C, when a fault occurs on the
BBU 1 of the base station 1, under the chaining configuration
shown in FIG. 3, similar to the first exemplary embodiment,
the RRU 1 and an RRU 2 are switched to the BBU 0 in a base
station 0 of a cell 0, thereby being homed to the base station
0, and an RRU 3 to the RRU n+1 are switched to the BBU 2
and are homed to the base station 2. Therefore, all RRUs (the
RRU 1 to the RRU n+1) under the BBU 1 are switched to the
BBU 0 or the BBU 2, thereby being homed to two neighbor-
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ing base stations, that is, the base station 0 and the base station
2, respectively. Therefore, losses of coverage and capacity are
not generated for a single-point fault of the BBU.

[0049] The second exemplary embodiment of the present
invention solves a problem that specification of the series
number of an RRU cascade in the first exemplary embodi-
ment is possibly limited in a practical application, and may
halve arequirement on the series number of the RRU cascade.
In addition, the networking configuration 30 in the second
exemplary embodiment of the present invention further has
an advantage of RRU ring networking of a single base station,
thereby further increasing the reliability. Here the series num-
ber of the RRU cascade refers to a total number of RRUs
connected on one chain. In the first exemplary embodiment
shown in FIG. 2, considering the cell 1 and the cell 2, the
series number of the RRU cascade is 2n+2. In the second
exemplary embodiment shown in FIG. 3, still considering the
cell 1 and the cell 2, the series number of the RRU cascade is
halved to n+1.

[0050] It should also be noted that, a communication
medium in the second exemplary embodiment of the present
invention is also not limited to the optical fiber. Depending on
a design requirement and a design environment, the optical
fiber may be replaced with any other proper communication
medium to perform the connection.

[0051] Moreover, it is described in the foregoing embodi-
ment that the RRU 1 and the RRU n+1 are each connected to
a BBU in another base station, but the embodiment of the
present invention is not limited to this, and such connection is
only exemplary. Persons skilled in the art may understand that
the connection with another base station may be implemented
by using another RRU when a connection manner of the BBU
1 and that of the RRU are different. For example, when the
chaining configuration between the BBU 1 and the RRU 1 to
the RRU n+1 is star networking, only one RRU, such as the
RRU n, may be connected to another base station, for
example, the BBU 2 of the base station 2.

[0052] Moreover, in addition to connecting at least one
RRU (such as the RRU n+1) to the BBU 1 and the BBU 2, the
atleast one RRU may also be connected to more base stations.
[0053] FIG. 4 is a schematic diagram of networking con-
figuration 40 according to a third exemplary embodiment of
the present invention.

[0054] As shown in FIG. 4, the networking configuration
40 of the third exemplary embodiment is similar to the net-
working configuration 20 of the first exemplary embodiment
in FIG. 2, a difference is that a connection exists between
BBUs, for example, a BBU 1 and a BBU 2 are connected to
each other, so that networking of a base station is more reli-
able. That is to say, the BBU 1 may be connected to one of
other BBUs. Preferably, in all BBUs, all BBUs are connected
in a manner that the neighboring BBUs are paired.

[0055] FIG. 5is a block diagram of an exemplary structure
50 of a BBU according to an embodiment of the present
invention.

[0056] As shown in FIG. 5, the BBU 50 (such as a BBU 1
shown in FIG. 2 to FIG. 4) may include a detector 501 and a
controller 502.

[0057] The detector 501 is configured to detect whether
communication with one or more RRUs under a local base
station fails.

[0058] The controller 502 is configured to: when the detec-
tor 501 detects that the communication between the BBU and
one RRU of one or more RRUs under the local base station
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fails, perform control to continue the communication by
using another base station (such as a base station 2 shown in
FIG. 2 to FIG. 4).

[0059] Each part of the BBU 50 may execute relative steps
in FIG. 1, which is not repeatedly described here.

[0060] According to the embodiment of the present inven-
tion, at least one RRU in a cell is connected to at least two base
stations, so that each RRU in the cell may be physically and
logically homed to the at least two base stations because it is
directly or indirectly connected to the two base stations,
therefore, the communication may continue to be accom-
plished by using a BBU of another base station when a fault
occurs in a certain segment of an optical fiber or on a certain
BBU in the local base station, thereby increasing reliability.

[0061] FIG. 6 is a schematic block diagram of a specific
structure 60 of a controller 503 in a BBU 50 according to an
embodiment of the present invention.

[0062] As shown in FIG. 6, the controller 503 may include
a switching part 601. The switching part 601 is configured to
switch an RRU under a local base station to another base
station when communication fails, that is, switch the RRU
under the BBU to one of other BBUs, so as to continue the
communication of the RRU.

[0063] Specifically speaking, in a case of chain networking,
when the communication failure is caused by a fault of an
optical fiber, the switching part 601 switches the RRU whose
communication fails (such as an RRU n shown in FIG. 2 to
FIG. 4) and another RRU (such as an RRU n+1 shown in FIG.
2 to FIG. 4) after the RRU to one (such as a BBU2 shown in
FIG. 2 to FIG. 4, that is, a base station 2) of the other base
stations. When the communication failure is caused by a fault
of'the base band unit BBU (such as a BBU 1 shown in FIG. 2
to FIG. 4) in the local base station, the switching part 601
switches the RRU under the local base station to the at least
one other base station. Under the situation shown in FIG. 2 to
FIG. 4, the RRU under the local base station is switched to
two neighboring base stations, that is, a base station 0 and the
base station 2. Under another situation, the RRU under the
local base station may also be switched to only one base
station, and this situation has been described foregoing in
detail, which is therefore not repeatedly described here.

[0064] In a case of star networking, if the RRU n is con-
nected to the BBU 2, when a communication failure occurs
between the RRU n and the BBU 1, no matter the communi-
cation failure is caused by a fault of the optical fiber or a fault
ofthe BBU 1itself, the BBU 1 switches the RRU n to the BBU
2, thereby homing the RRU n to the base station 2, and
configuration of another RRU under a base station 1 is not
changed.

[0065] FIG. 7 is a block diagram of another exemplary
structure 70 of a BBU according to an embodiment of the
present invention.

[0066] As shown in FIG. 7, the BBU 70 (such as a BBU 1

in FIG. 3) includes a detector 701, a controller 702 and a first
connector 703.

[0067] Thedetector 701 and the controller 702 in FIG. 7 are
similar to a detector 501 and a controller 502 in FIG. 5,
respectively.

[0068] The first connector 703 is configured to be con-
nected to a first RRU of a next base station and a last RRU of
a previous base station.
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[0069] Moreover, the BBU 70 may also include a BBU
connector 704, configured to be connected to a BBU connec-
tor of the next base station, so that BBUs of two base stations
are connected to each other.

[0070] FIG. 8isaschematic block diagram of an exemplary
structure 80 of an RRU according to an embodiment of the
present invention.

[0071] As shown in FIG. 8, the RRU 80 may include a
second connector 801, configured to be connected to an RRU
or a base band unit BBU under another base station. More-
over, the second connector 801 may be connected to an RRU
or a BBU under at least one other base station.

[0072] According to the embodiment of the present inven-
tion, at least one RRU in the cell is connected to at least two
base stations, so that each RRU in the cell may be physically
and logically homed to the at least two base stations because
it is directly or indirectly connected to the two base stations,
therefore, the communication may continue to be accom-
plished by using a BBU of another base station when a fault
occurs in a certain segment of the optical fiber or on a certain
BBU in the local base station, thereby increasing reliability.

[0073] Moreover, because according to the embodiment of
the present invention, there is no need to adopt ring network-
ing and there is no need to lay a backup BBU under each base
station, a cost is saved and network configuration is simpli-
fied.

[0074] It should be noted that, for clarity and conciseness,
FIG. 5 to FIG. 8 only show parts related to the embodiment of
the present invention, but persons skilled in the art should
understand that the device or part shown in FIG. 5 to FIG. 8
may include another necessary unit.

[0075] In addition, a multi-site cell system according to the
embodiments of the present invention may include the fore-
going RRU and BBU.

[0076] Persons of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed here, units and algorithm steps can be
implemented by electronic hardware, computer software, or a
combination of the two. To clearly describe interchangeabil-
ity between the hardware and the software, compositions and
steps of each embodiment are generally described according
to functions in the foregoing illustration. Whether the func-
tions are executed by hardware or software depends on a
particular application and a design constraint condition of the
technical solutions. Persons skilled in the art may use differ-
ent methods to implement the described functions for every
particular application, but it should not be considered that
such implementation goes beyond the scope of the present
invention.

[0077] It may be clearly understood by persons skilled in
the art that, for convenience and brevity of description, for a
detailed working process of the foregoing system, apparatus
and unit, reference may be made to the corresponding process
in the foregoing method embodiments, which is not repeat-
edly described here.

[0078] In the several embodiments provided in the present
application, it should be understood that the disclosed system,
apparatus and method may be implemented in other manners.
For example, the foregoing described apparatus embodi-
ments are merely exemplary. For example, division of the
units is merely a kind of logical function division and there
may be another division manner in practical implementation.
For example, multiple units or components may be combined
or integrated into another system, or some features may be
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ignored or not executed. In addition, the displayed or dis-
cussed mutual couplings or direct couplings or communica-
tion connections may be implemented through some inter-
faces. The indirect couplings or communication connections
between the apparatuses or units may be implemented in an
electronic, mechanical or another manner.

[0079] Theunits described as separate parts may or may not
be physically separate, and parts displayed as units may or
may not be physical units, may be located in one position, or
may be distributed on multiple network elements. Part of or
all of the units may be selected according to an actual need to
achieve the objectives of the solutions of the embodiments.
[0080] Inaddition, the functional units in the embodiments
of the present invention may be integrated into a processing
unit, or each of the units may exist alone physically, or two or
more Units are integrated into a unit. The integrated unit may
be implemented in a form of hardware, or may be imple-
mented in a form of a software functional unit.

[0081] When being implemented in the form of a software
functional unit and sold or used as a separate product, the
integrated unit may be stored in a computer-readable storage
medium. Based on such understanding, the technical solu-
tions of the present invention essentially, or the part contrib-
uting to the prior art, or all of or part of the technical solutions
may be implemented in a form of a software product. The
computer software product is stored in a storage medium and
includes several instructions for instructing a computer
device (which may be a personal computer, a server, or a
network device, and the like) to execute all of or part of the
steps of the methods described in the embodiments of the
present invention. The storage medium includes: any medium
that may store program codes, such as a U-disk, a removable
hard disk, a read-only memory (ROM), a random access
memory (RAM), a magnetic disk, or a compact disk and so
on.

[0082] Itshould be further pointed out that, in the apparatus
and method of the present invention, obviously, each part or
step may be separated and/or recombined. Such separation
and/or recombination should be considered as equivalent
solutions of the present invention. Moreover, steps for execut-
ing the foregoing series of processing may be naturally
executed in a time order according to the order of description.
However, they are not necessarily executed according to the
time order.

[0083] The foregoing descriptions are merely exemplary
implementation manners of the present invention, but not
intended to limit the protection scope of the present invention.
Any variation or replacement that is readily conceivable to
persons skilled in the art without departing from the technical
scope disclosed in the present invention shall fall within the
protection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to the
protection scope of the appended claims.

What is claimed is:
1. A networking method applied to a multi-site cell, the
method comprising:

connecting one remote radio frequency unit (RRU) of one
or more RRUs under a base station of a local cell to at
least two base stations, wherein the at least two base
stations comprise a base station of the local cell and at
least one other base station;

communicating between the one RRU of the one or more
RRUs and the base station of the local cell; and
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continuing communication by using the at least one other
base station when a communication failure occurs
between the one RRU of the one or more RRUs and the
base station of the local cell.

2. The method according to claim 1, wherein continuing
the communication by using the at least one other base station
comprises:

in a case of chain networking,

when the communication failure is caused by a fault of an

optical fiber, switching the RRU at a fault point and a
residual RRU that is after the RRU at the fault point
according to a chain sequence to one of the at least one
other base station; and

when the communication failure is caused by a fault of a

base band unit (BBU) in the base station of the local cell,
switching the RRU under the base station of the local
cell to the at least one other base station.

3. The method according to claim 2, wherein, when the
communication failure is caused by the fault of the BBU in the
base station of the local cell, switching the RRU under the
base station of the local cell to the at least one other base
station comprises:

switching an RRU that is before the BBU according to the

chain sequence and an RRU that is after the BBU accord-
ing to the chain sequence to two different base stations.

4. The method according to claim 1, wherein connecting
the one RRU of the one or more RRUs under the base station
of the local cell to the at least two base stations comprises:

connecting a last RRU under the base station of the local

cell to a first RRU in a next cell.

5. The method according to claim 1, wherein connecting
the at least one RRU of the one or more RRUs under the base
station of the local cell to the at least two base stations com-
prises:

connecting a last RRU under the base station of the local

cell to a base band unit (BBU) in a next cell, and con-
necting a first RRU in the next cell to the BBU of the
local cell.

6. The method according to claim 1, wherein continuing
the communication by using the at least one other base station
comprises:

in a case of star networking and that the RRU whose com-

munication fails is connected to the at least one other
base station,

when the communication failure is caused by a fault of an

optical fiber, switching the RRU whose communication
fails to one of the at least one other base station; and

when the communication failure is caused by a fault of a

base band unit (BBU) in the base station of the local cell,
switching the RRU whose communication fails to one of
the at least one other base station.
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7. The method according to claim 1, wherein base band
units BBUs of the at least two base stations are connected to
each other.

8. A base band unit (BBU), comprising:

a detector, configured to detect whether communication
with one or more remote radio frequency units (RRUs)
under a local base station fails; and

a controller, configured to perform control to continue the
communication by using another base station when the
detector detects a communication failure between the
BBU and one RRU of the one or more RRUs under the
local base station fails.

9. The BBU according to claim 8, wherein the controller

comprises:

a switching unit, configured to switch the RRU under the
local base station to the another base station when the
communication fails.

10. The BBU according to claim 9, wherein:

in a case of chain networking, when the communication
failure is caused by a fault of an optical fiber, the switch-
ing unit switches the RRU at a fault point and a residual
RRU that is after the RRU at the fault point according to
a chain sequence to one of the another base station; and

when the communication failure is caused by a fault of the
BBU in the local base station, the switching unit
switches the RRU under the local base station to the at
least one other base station.

11. The BBU according to claim 10, wherein, when the
communication failure is caused by the fault of the BBU in the
local base station, the controller is configured to switch the
RRU under the local base station to the at least one other base
station by switching an RRU that is before the BBU according
to the chain sequence and the RRU that is after the BBU
according to the chain sequence to two different base stations.

12. The BBU according to claim 9, wherein:

ina case of star networking, when the communication fails,
the switching unit switches the RRU whose communi-
cation fails and which is connected to at least one other
base station to the at least one other base station.

13. The BBU according to claim 8, further comprising:

a first connector, configured to be connected to a first RRU
of a next base station and a last RRU of a previous base
station.

14. The BBU according to claim 13, further comprising:

a BBU connector, configured to be connected to a BBU
connector of the next base station, so that BBUs of the
next base station and the local base station are connected
to each other.

15. A remote radio frequency unit (RRU), comprising:

a second connector, connected to an RRU or a base band
units BBUs under another base station.
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