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(54) NETWORK JOINING METHOD AND APPARATUS THEREOF FOR RELAY NODE

(57) Embodiments of the present invention provide
a network attach method for a relay node and a related
apparatus. The network attach method for a relay node
RN includes: accessing, by the RN, a cell; determining,
by the RN, whether a mobility management device serv-
ing the RN supports a relay function; obtaining, by the
RN, a list of base station cells that support a relay function
and allow being accessed by the RN; and when the cell
accessed by the RN belongs to the list of base station
cells that support a relay function, and the mobility man-
agement device supports a relay function, determining,
by the RN, not to leave the accessed cell. By using the
technical solutions provided by the embodiments of the
present invention, the delay of network attach of the RN
is reduced, and network resources are saved.



EP 2 712 262 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 201110162663.X, filed with the Chi-
nese Patent Office on June 16, 2011 and entitled "NET-
WORK ATTACH METHOD FOR RELAY NODE AND
RELATED APPARATUS", which is incorporated herein
by reference in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to the field of com-
munications technologies, and in particular, to a network
attach method for a relay node (Relay Node, RN), a re-
lated apparatus, and a network system.

BACKGROUND

[0003] In the prior art, a network attach procedure for
an RN includes two stages:
[0004] The first stage includes the following process:
The RN randomly selects a cell for access, and sets up
a connection with a base station to which the cell belongs;
the base station selects a mobility management entity
(Mobility Management Entity, MME) serving the RN; the
MME exchanges information with a domain name system
(Domain Name System, DNS) server, and selects a serv-
ing gateway (Serving Gateway, S-GW) or a public data
network gateway (Public Data Network Gateway, P-GW)
serving the RN. Through the S-GW/P-GW, the RN ob-
tains, from an Operations, Administration and Mainte-
nance (Operations Administration and Maintenance,
OAM) server to which the RN belongs, a list of donor
base station (Donor eNodeB, DeNB) cells that allow be-
ing accessed by the RN. Then the RN executes a pro-
cedure for network detach to leave the accessed cell.
[0005] The second stage includes the following proc-
ess: From the list of DeNB cells obtained in the first stage,
the RN selects a cell for access, and sets up a connection
with an internal base station module of the DeNB to which
the cell belongs. The internal base station module of the
DeNB selects an MME supporting a relay function for the
RN, and determines an internal S-GW/P-GW of the
DeNB as an S-GW/P-GW serving the RN, and the MME
sets up a bearer with the S-GW/P-GW.
[0006] In the prior art, the network attach procedure of
the RN includes two stages, which greatly increases the
delay of network attach of the RN, and also causes a
certain resource waste.

SUMMARY

[0007] Embodiments of the present invention provide
a network attach method for an RN and a related appa-
ratus, which reduce the delay of network attach of the
RN, and save network resources.

[0008] In one aspect, the present invention provides a
network attach method for a relay node RN, where the
method includes: accessing, by the RN, a cell; determin-
ing, by the RN, whether a mobility management device
serving the RN supports a relay function; obtaining, by
the RN, a list of base station cells that support a relay
function and allow being accessed by the RN; and when
the cell accessed by the RN belongs to the list of base
station cells that support a relay function, and the mobility
management device supports a relay function, determin-
ing, by the RN, not to leave the accessed cell.
[0009] In another aspect, the present invention pro-
vides a network attach method for a relay node RN, where
the method includes: determining, by a mobility manage-
ment device, whether a cell currently accessed by the
RN is a base station cell that supports a relay function
and allows being accessed by the RN; and sending a
notification message to the RN when the cell currently
accessed by the RN is a base station cell that supports
a relay function and allows being accessed by the RN,
and the mobility management device supports a relay
function, where the notification message is used to notify
the RN of terminating a procedure for network detach.
[0010] In still another aspect, the present invention pro-
vides a relay node RN, including: an accessing unit, con-
figured to access a cell; a first determining unit, config-
ured to determine whether a mobility management de-
vice serving the RN supports a relay function; a cell list
obtaining unit, configured to obtain a list of base station
cells that support a relay function and allow being ac-
cessed by the RN; and a second determining unit, con-
figured to determine not to leave the accessed cell when
the cell accessed by the RN belongs to the list of base
station cells that support a relay function, and the mobility
management device supports a relay function.
[0011] In still another aspect, the present invention pro-
vides a mobility management device, including: a deter-
mining unit, configured to determine whether a cell cur-
rently accessed by an RN is a base station cell that sup-
ports a relay function and allows being accessed by the
RN; and a sending unit, configured to send a notification
message to the RN when the cell currently accessed by
the RN is a base station cell that supports a relay function
and allows being accessed by the RN, and the mobility
management device supports a relay function, where the
notification message is used to notify the RN of terminat-
ing a procedure for network detach.
[0012] In the preceding technical solutions, when the
cell accessed by the RN is a base station cell that sup-
ports a relay function and allows being accessed by the
RN, and the mobility management device serving the RN
supports a relay function, the RN determines not to leave
the accessed cell. Thereby, the RN does not need to
execute the network reattach procedure in the second
stage of the network attach procedure of the RN in the
prior art, thereby optimizing the existing network attach
procedure of the RN, reducing network attach time of the
RN, and saving network resources.
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[0013] In the preceding technical solutions, the mobility
management device determines whether the cell current-
ly accessed by the RN is a base station cell that supports
a relay function and allows being accessed by the RN;
the mobility management device sends a notification
message to the RN when the cell currently accessed by
the RN is a base station cell that supports a relay function
and allows being accessed by the RN, and the mobility
management device supports a relay function, where the
notification message is used to notify the RN of terminat-
ing a procedure for network detach. Thereby, the RN
does not need to execute the network reattach procedure
in the second stage of the network attach procedure of
the RN in the prior art, thereby optimizing the existing
network attach procedure of the RN, reducing network
attach time of the RN, and saving network resources.

BRIEF DESCRIPTION OF DRAWINGS

[0014] To illustrate the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments of the present in-
vention. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and a person of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG. 1 is a flowchart of a network attach method for
an RN according to an embodiment of the present
invention;
FIG. 2 is a flowchart of a specific network attach
method for an RN based on the embodiment shown
in FIG. 1 according to an embodiment of the present
invention;
FIG. 3 is a flowchart of another specific network at-
tach method for an RN based on the embodiment
shown in FIG. 1 according to an embodiment of the
present invention;
FIG. 4 is a flowchart of another network attach meth-
od for an RN according to an embodiment of the
present invention;
FIG. 5 is a flowchart of a specific network attach
method for an RN based on the embodiment shown
in FIG. 4 according to an embodiment of the present
invention;
FIG. 6 is a structural diagram of a relay node RN
according to an embodiment of the present inven-
tion;
FIG. 7 is a structural diagram of a mobility manage-
ment device according to an embodiment of the
present invention;
FIG. 8 is a structural diagram of a network system
according to an embodiment of the present inven-
tion; and
FIG. 9 is a structural diagram of another network
system according to an embodiment of the present

invention.

DESCRIPTION OF EMBODIMENTS

[0015] The subsequent embodiments of the present
invention provide a network attach method for an RN, a
relay node, a mobility management device, and a net-
work system. The technical solutions provided by the
subsequent embodiments of the present invention may
be applicable to a long term evolution (Long Term Evo-
lution, LTE) network and a future evolution of the LTE
network, for example, an LTE Advanced (advanced) net-
work, and may be also applicable to a universal mobile
telecommunications system (Universal Mobile Telecom-
munications System, UMTS) network, but are not limited
to the mentioned networks. The methods provided by the
embodiments of the present invention may optimize the
existing network attach procedure of an RN, reduce the
network attach time of the RN, and save network resourc-
es.
[0016] FIG. 1 illustrates a network attach method for
an RN according to an embodiment of the present inven-
tion, where the method mainly includes:
[0017] Step 101: An RN accesses a cell.
[0018] The RN may access a cell in the following way:
The RN randomly selects a cell to access, where the cell
may be a cell of a base station that does not support a
relay function, for example, a cell of an eNodeB that does
not support a relay function, which may be marked as an
eNodeB cell; or the cell randomly accessed by the RN
may be a cell of a base station cell that supports a relay
function, for example, a cell of a donor base station
DeNB, which may be marked as a DeNB cell.
[0019] Step 102: The RN determines whether a mobil-
ity management device serving the RN supports a relay
function.
[0020] The RN may determine, according to a radio
resource configuration message sent by a base station
of the cell, whether the mobility management device serv-
ing the RN supports a relay function. The radio resource
configuration message may be a radio resource control
connection reconfiguration (RRC Connection Reconfig-
uration) message.
[0021] The mobility management device serving the
RN may be selected by the base station of the cell for
the RN, for example, the mobility management device
may be an MME in an LTE network or LTE-evolved net-
work, or an SGSN (Serving GPRS Support Node, serving
GPRS support node) in a UMTS network.
[0022] For example, the step may be implemented in
the following two modes:
[0023] The first mode: The RN determines, according
to non-access stratum NAS information carried in the ra-
dio resource configuration message, whether the mobil-
ity management device serving the RN supports a relay
function, where the NAS information is sent by the mo-
bility management device to the base station of the cell
and is added by the base station of the cell to the radio
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resource configuration message. The NAS information
may be attach accept (Attach Accept) information.
[0024] In an implementation manner, the NAS infor-
mation carries indication information indicating whether
the mobility management device serving the RN supports
a relay function, and the RN determines, according to
the indication information, whether the mobility manage-
ment device serving the RN supports a relay function. In
another implementation manner, the RN determines
whether the NAS information carries first indication infor-
mation, where the first indication information indicates
that the mobility management device serving the RN sup-
ports a relay function; if the NAS information carries the
first indication information, the RN determines that the
mobility management device serving the RN supports a
relay function; if the NAS information does not carry the
first indication information, the RN determines that the
mobility management device serving the RN does not
support a relay function. The indication information indi-
cating whether the mobility management device serving
the RN supports a relay function and the first indication
information are added by the mobility management de-
vice to the NAS information and sent to the base station,
and then the base station adds the NAS information to
the radio resource configuration message sent to the RN.
[0025] The second mode: The RN determines, accord-
ing to information other than the NAS information carried
in the radio resource configuration message, whether the
mobility management device serving the RN supports a
relay function. The NAS information may be attach ac-
cept (Attach Accept) information.
[0026] In an implementation manner, the information
other than the NAS information carried in the radio re-
source configuration message includes indication infor-
mation indicating whether the mobility management de-
vice serving the RN supports a relay function; the RN
determines, according to the indication information,
whether the mobility management device serving the RN
supports a relay function. In another implementation
manner, the RN determines whether the information oth-
er than the NAS information carried in the radio resource
configuration message includes second indication infor-
mation, where the second indication information indi-
cates that the mobility management device serving the
RN supports a relay function; if yes, the RN determines
that the mobility management device serving the RN sup-
ports a relay function; if no, the RN determines that the
mobility management device serving the RN does not
support a relay function, where the radio resource con-
figuration message that does not include the second in-
dication information may be the same as the radio re-
source configuration message in the prior art. The indi-
cation information indicating whether the mobility man-
agement device serving the RN supports a relay function
and the second indication information are added by the
base station to the radio resource configuration mes-
sage.
[0027] Step 103: The RN obtains a list of base station

cells that support a relay function and allow being ac-
cessed by the RN.
[0028] For example, the list of base station cells that
support a relay function and allow being accessed by the
RN may be a list of DeNB cells that allow being accessed
by the RN.
[0029] For example, the RN may obtain, through a
gateway, the list of DeNB cells that allow being accessed
by the RN; if the RN in step 101 accesses a DeNB cell,
the RN may obtain, from an OAM through an internal S-
GW or P-GW gateway of the DeNB, a list of DeNB cells
that allow being accessed by the RN. If the RN accesses
an eNodeB cell, the RN may obtain, from the OAM
through an S-GW or P-GW gateway, a list of DeNB cells
that allow being accessed by the RN, where the S-GW
or P-GW is not the internal S-GW or P-GW gateway of
the DeNB.
[0030] Step 104: When the cell accessed by the RN
belongs to the list of base station cells that support a
relay function, and the mobility management device sup-
ports a relay function, the RN determines not to leave
the accessed cell.
[0031] When the cell accessed by the RN does not
belong to the list of base station cells that support a relay
function, or the mobility management device does not
support a relay function, the RN determines to leave the
accessed cell, and accesses a cell in the list of base
station cells that support a relay function.
[0032] In the embodiment of the present invention,
when the cell accessed by the RN is a base station cell
that supports a relay function and allows being accessed
by the RN, and the mobility management device serving
the RN supports a relay function, the RN determines not
to leave the accessed cell. Thereby, the RN does not
need to execute the network reattach procedure in the
second stage of the network attach procedure of the RN
in the prior art, thereby optimizing the existing network
attach procedure of the RN, reducing network attach time
of the RN, and saving network resources.
[0033] To make the technical solution provided by the
foregoing embodiment more comprehensible, the tech-
nical solution is described in detail with reference to two
embodiments.
[0034] FIG. 2 illustrates a network attach method for
an RN according to an embodiment of the present inven-
tion, where the method includes:
[0035] Step 201: An RN randomly accesses a cell, and
sends a message 1 (Message 1, Msg1) to a base station
of the cell, where the Msg1 carries a random access pre-
amble (Preamble); after receiving the Msg1, the base
station configures uplink resources for the RN, allocates
timing information (Time Alignment) and cell radio net-
work temporary identifier (Cell Radio Network Temporary
Identifier, C-RNTI), and sends the uplink resource infor-
mation, timing information, and C-RNTI configured for
the RN to the RN through a message 2 (Message 2,
Msg2).
[0036] In this process, the base station of the cell ran-
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domly accessed by the RN may be a base station that
does not support a relay function, for example, an eNo-
deB that does not support a relay function, or may also
be a base station supporting a relay function, for example,
a DeNB; the cell randomly accessed by the RN may be
an eNodeB cell or may also be a DeNB cell. The DeNB
may include: a base station module, an S-GW, and a P-
GW, where the base station module, S-GW, and P-GW
may be logical entities or may also be physical entities.
When the base station of the cell randomly accessed by
the RN is an eNodeB, the RN sends an Msg1 to the eN-
odeB; when the base station of the cell randomly ac-
cessed by the RN is a DeNB, the RN sends an Msg1 to
the base station module in the DeNB. It should be noted
that the DeNB is used as an example in the drawing.
[0037] Step 202: The RN performs an RRC connection
setup process with the base station of the cell randomly
accessed by the RN.
[0038] The RN sends an RRC connection request
(RRC Connection Request) message to the base station.
After receiving the RRC connection request message,
the base station sends an RRC connection setup (RRC
Connection Setup) message to the RN. After receiving
the RRC connection setup message, the RN returns an
RRC connection complete (RRC Connection Complete)
message to the base station, where the RRC connection
complete message carries attach request (Attach Re-
quest) information, where the attach request information
is NAS information.
[0039] Step 203: The base station of the cell randomly
accessed by the RN selects an MME serving the RN,
and sends an initial UE message (Initial UE Message) to
the MME, where the message carries the attach request
information.
[0040] In this process, the base station may select, ac-
cording to a mechanism in the 3GPP Rel-8 (R8) specifi-
cation in the prior art, an MME serving the RN, where the
MME may be an MME that does not support a relay func-
tion, or may also be an MME supporting a relay function.
[0041] Step 204: The MME completes an access au-
thentication process for the RN by exchanging informa-
tion with a home subscriber server (Home Subscriber
Server, HSS) and the RN.
[0042] Step 205: The MME obtains subscriber infor-
mation of the RN from the HSS, and determines, accord-
ing to the subscriber information of the RN, that the RN
rather than a UE is the currently accessing device.
[0043] The MME sends an update location request
(Update Location Request) message to the HSS; the
HSS sends the subscriber information of the RN to the
MME through an update location answer (Update Loca-
tion Answer) message; the MME may determine, accord-
ing to the received subscriber information of the RN, that
the RN rather than a UE is the currently accessing device.
[0044] Step 206: The MME exchanges information
with a DNS server, and obtains an address of the S-GW
or P-GW serving the RN.
[0045] In the embodiment of the present invention, the

obtained address of the S-GW or P-GW serving the RN
may be an IP address of the S-GW or P-GW serving the
RN.
[0046] After the MME determines, according to the re-
ceived subscriber information of the RN, that the RN is
the currently accessing device, the MME sends a request
message to the DNS server to request the IP address of
the S-GW or P-GW, and adds indication information to
the request message, where the indication information
indicates that the RN is the currently accessing device.
In addition, the request message may also carry the base
station identifier of the base station of the cell currently
accessed by the RN. After receiving the request mes-
sage, if the DNS server determines that the RN is the
currently accessing device and that the base station of
the cell currently accessed by the RN is a DeNB, the DNS
server returns the IP address of an internal S-GW or P-
GW of the DeNB to the MME; if the base station of the
cell currently accessed by the RN is an eNodeB, the DNS
server may use the mechanism in the existing 3GPP Rel-
8 technical specification to return the IP address of the
selected S-GW or P-GW to the MME.
[0047] That is, if the RN selects a DeNB cell in step
201, the S-GW or P-GW serving the RN and obtained in
step 206 is located in the DeNB.
[0048] Step 207: The MME executes a bearer setup
process with the S-GW or P-GW.
[0049] The MME sends a create session request (Cre-
ate Session Request) message to the S-GW or P-GW,
and the S-GW or P-GW sends a create session response
(Create Session Response) message to the MME, so as
to set up a bearer between the MME and the S-GW or
P-GW.
[0050] Step 208: The MME sends an initial context set-
up request (Initial Context Setup Request) message,
where the initial context setup request message carries
attach accept (Attach Accept) information and the attach
accept information carries indication information indicat-
ing whether the MME supports a relay function. For ex-
ample, the following two modes may be available:

The first mode:

[0051] An EPS network feature support information el-
ement (EPS network feature support IE) in the attach
accept (Attach Accept) information is modified, and an
extended bit of the IE is used to indicate whether the
MME supports a relay function, for example, when the
extended bit is set to 0, it indicates that the MME does
not support a relay function; when the extended bit is set
to 1, it indicates that the MME supports a relay function.

The second mode:

[0052] An IE is added to the attach accept (Attach Ac-
cept) information to indicate whether the MME supports
a relay function. For example, when the value of the add-
ed IE is True or 1, it indicates that the MME supports a
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relay function; when the value of the added IE is False
or 0, it indicates that the MME does not support a relay
function.
[0053] Or, an IE of an enumeration type in the attach
accept (Attach Accept) information is used to indicate
whether the MME supports a relay function, where the
IE may be an added IE, for example, ENUMERATED
{support Relay function, not support Relay function}.
[0054] That is, an IE in the Attach Accept is used to
indicate an enumeration type variable ENUMERATED;
when the value of the variable is "not support Relay func-
tion", it indicates that the MME serving the RN does not
support a relay function; when the value of the variable
is "support Relay function", it indicates that the MME serv-
ing the RN supports a relay function.
[0055] Or, an IE in the attach accept (Attach Accept)
information is used to indicate that the MME supports a
relay function, that is, when the IE exists in the message,
it indicates that the MME serving the RN supports a relay
function; when the IE does not exist in the message, it
implicitly indicates that the MME serving the RN does not
support a relay function.
[0056] Certainly, other indication modes may be used,
which does not affect the implementation of the embod-
iment of the present invention.
[0057] Step 209: If the base station has no radio access
capability information of the RN, the base station obtains
the radio access capability information of the RN.
[0058] For example, the base station sends a message
for querying the radio access capability information of
the RN to the RN, for example, a UE capability enquiry
(UE Capability Enquiry) message; after the RN receives
the message for querying the radio access capability in-
formation of the RN, the RN sends a message for feeding
back the radio access capability information of the RN,
for example, UE capability information (UE Capability In-
formation), where the UE capability information carries
radio access capability information of the RN.
[0059] Because the RN is used as a UE for network
attach in the embodiment of the present invention, in the
network attach procedure, the radio access capability in-
formation of the RN may be consistent with the radio
access capability information of the UE in the existing
mechanism, for example, the radio access capability in-
formation of the RN may include information such as a
compression algorithm supported by the RN, whether
the RN supports the function of selecting a transmit an-
tenna, a frequency band supported by the RN, or whether
the RN supports a half-duplex mode.
[0060] Step 210: The base station sends a message
carrying the radio access capability information of the RN
to the MME.
[0061] For example, the base station may send a UE
capability information indication (UE Capability Info Indi-
cation) message to the MME, where the message carries
the radio access capability information of the RN.
[0062] Step 211: The RN executes an air interface key
negotiation process with the base station.

[0063] For example, the base station sends a security
mode command (Security Mode Command) to the RN,
and sends an encryption and integrity protection algo-
rithm selected by the base station to the RN; the RN
further derives an air interface key according to the re-
ceived encryption and integrity protection algorithm, and
returns a security mode complete (Security Mode Com-
plete) message to the base station; the base station de-
termines, according to the received security mode com-
plete message, whether the air interface key derived by
the base station is synchronized with the air interface key
derived by the RN.
[0064] Step 212: The base station executes the radio
resource control connection reconfiguration process,
and completes setup of a signal radio bearer (Signaling
Radio Bearer, SRB) and a data radio bearer (Data Radio
Bearer, DRB) bearer with the RN.
[0065] In this step, the base station sends a radio re-
source control connection reconfiguration (RRC Connec-
tion Reconfiguration) message to the RN, where the mes-
sage carries the attach accept information in step 208.
Therefore, the RN may learn whether the MME currently
serving the RN supports a relay function.
[0066] Step 213: The RN sends a radio resource con-
trol connection reconfiguration complete (RRC Connec-
tion Reconfiguration Complete) message to the base sta-
tion.
[0067] Step 214: The base station sends an initial con-
text setup response (Initial Context Setup Response)
message to the MME.
[0068] Step 215: The RN exchanges information with
the OAM through the selected S-GW or P-GW, obtains
the configuration parameter of the RN, where the config-
uration parameter of the RN includes: a list of DeNB cells
that are configured by the OAM and that allow being ac-
cessed by the RN.
[0069] Step 216: The RN determines, according to the
list of DeNB cells that allow being accessed by the RN,
which is obtained from the OAM, whether the cell cur-
rently accessed by the RN is a DeNB cell that allows
being accessed, and further decides, according to the
received indication information indicating whether the
MME supports a relay function, whether to trigger a pro-
cedure for network detach.
[0070] For example, if the RN finds that the cell ac-
cessed by the RN is a DeNB cell that is configured by
the OAM and that allows being accessed, and the MME
serving the RN also supports a relay function, the RN
does not trigger a procedure for network detach, and sub-
sequently directly sets up an S1/X2 interface with the
DeNB of the cell accessed by the RN; otherwise, the RN
triggers a procedure for network detach, and then selects
a cell from the list of DeNB cells that are configured by
the OAM and that allow being accessed and re-triggers
a random access procedure to the cell.
[0071] In the embodiment of the present invention, be-
cause the DNS server selects an S-GW or a P-GW for
the RN according to the indication information provided
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by the MME and indicating that the RN is the currently
accessing device and the ID of the base station accessed
by the RN, if the cell currently accessed by the RN is a
DeNB cell that is configured by the OAM and that allows
being accessed, the DNS server returns an IP address
of the internal S-GW or P-GW of the DeNB entity to the
MME. Therefore, the RN only needs to decide, according
to the determination about whether the cell accessed by
the RN is a DeNB cell that is configured by the OAM and
that allows being accessed and the received indication
information indicating whether the MME supports a relay
function, whether to trigger a procedure for network de-
tach. Thereby, when network detach is not required, the
network reattach procedure in the second stage in the
existing network attach procedure of the RN does not
need to be executed, and the existing network attach
procedure of the RN is optimized.
[0072] It should be noted that in the above embodi-
ment, the RN learns, through attach accept information,
whether the MME serving the RN supports a relay func-
tion. In another specific implementation manner, the RN
may also learn, through information other than the attach
accept information in the radio resource control connec-
tion reconfiguration message, whether the MME serving
the RN supports a relay function. In the specific imple-
mentation manner, the network attach procedure of the
RN is basically the same as that in the above embodi-
ment, and the difference lies in that: in the specific im-
plementation manner, it is unnecessary to modify the at-
tach accept information in step 208, that is, the attach
accept information does not carry the indication informa-
tion indicating whether the MME supports a relay func-
tion, but the radio resource control connection reconfig-
uration (RRC Connection Reconfiguration) message in
step 212 may indicate whether the MME supports a relay
function, for example, the base station modifies the in-
formation other than the attach accept information in the
radio resource control connection reconfiguration (RRC
Connection Reconfiguration) message in step 212, and
adds an IE to the information other than the attach accept
information, where the IE is used to indicate whether the
MME supports a relay function. The base station of the
cell accessed by the RN may learn, in the following mode,
whether the MME supports a relay function: When the
base station sets up an S1 interface with the MME, the
base station may learn, through an S1 setup response
(S1 setup Response) message, whether the MME con-
nected to the base station supports a relay function.
[0073] FIG. 3 illustrates a network attach method for
an RN according to another embodiment of the present
invention, where the method includes:
[0074] Step 301: This step may refer to step 201 in the
embodiment shown in FIG. 2, and is not further described
herein.
[0075] Step 302: An RN triggers an RRC connection
setup process with a base station of a cell accessed by
the RN.
[0076] The RN sends an RRC connection request

(RRC Connection Request) message to the base station.
After receiving the RRC connection request message,
the base station sends an RRC connection setup (RRC
Connection Setup) message to the RN. After receiving
the RRC connection setup message, the RN returns an
RRC connection complete (RRC Connection Complete)
message to the base station, where the RRC connection
complete message carries attach request (Attach Re-
quest) information, where the attach request information
is NAS information.
[0077] In this process, the RN sends indication infor-
mation indicating that the RN is the currently accessing
device to the base station, and the base station may
learn, according to the indication information, that the RN
rather than a UE is the currently accessing device. The
indication information may be carried in the RRC con-
nection request message or RRC connection complete
message.
[0078] Step 303: After the base station determines, ac-
cording to the indication information, that the RN is the
currently accessing device, the base station selects an
MME supporting a relay function for the RN, and sends
an initial UE message (Initial UE Message) to the MME,
where the initial UE message carries attach request in-
formation.
[0079] In this process, if the cell selected by the RN for
access is a cell of a DeNB, the DeNB adds the IP address
of the internal S-GW or P-GW of the DeNB entity to the
initial UE message and sends the message to the select-
ed MME.
[0080] Step 304: If the initial UE message carries the
IP address of the S-GW or P-GW, the MME determines
that the S-GW or P-GW corresponding to the IP address
of the S-GW or P-GW that is reported by the base station
is an S-GW or a P-GW serving the RN, and the MME
completes an access authentication process for the RN
by exchanging information with an HSS and the RN.
[0081] It should be noted that the operation of deter-
mining, by the MME, that the S-GW or P-GW correspond-
ing to the IP address of the S-GW or P-GW that is reported
by the base station is an S-GW or a P-GW serving the
RN, may also be not executed in step 304, and may also
be executed in step 305, which does not affect the im-
plementation of the present invention.
[0082] Step 305: The MME obtains subscriber infor-
mation of the RN from the HSS.
[0083] The MME sends an update location request
(Update Location Request) message to the HSS; the
HSS sends the subscriber information of the RN to the
MME through an update location answer (Update Loca-
tion Answer) message; the MME may determine, accord-
ing to the received subscriber information of the RN, that
the RN rather than a UE is the currently accessing device.
[0084] The subsequent steps may refer to steps
207-216 in the above embodiment, and are not further
described herein.
[0085] In the embodiment of the present invention, the
MME determines, according to the IP address of the S-
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GW or P-GW that is reported by the base station, the S-
GW or P-GW serving the RN. Thereby, if the cell currently
accessed by the RN is a cell of a DeNB, the DeNB reports
the IP address of the internal S-GW or P-GW of the DeNB
entity. Therefore, the S-GW or P-GW serving the RN and
determined by the MME is located in the DeNB entity. In
addition, because no security protection is provided in
step 302, the indication information that is reported by
the RN to the base station and indicates that the RN is
the currently accessing device may be tampered by an
attacker, resulting in that the base station may select an
ordinary MME to serve the RN. Therefore, to avoid this
situation, the RN may further need to learn whether the
MME serving the RN supports a relay function. Specifi-
cally, the RN may learn it by using the modes of modifying
non-access stratum information (for example, the attach
accept Attach Accept information) or information other
than the NAS information in the radio resource control
connection reconfiguration (RRC Connection Reconfig-
uration) message mentioned in the above embodiment.
[0086] In the embodiment of the present invention, the
RN determines, according to the list of DeNB cells that
allow being accessed by the RN, which is obtained from
the OAM, whether the cell currently accessed by the RN
is a DeNB cell that allows being accessed, and further
decides, according to the received indication information
indicating whether the MME supports a relay function,
whether to trigger a procedure for network detach, there-
by optimizing the existing network attach procedure of
the RN.
[0087] FIG. 4 illustrates a network attach method for a
relay node RN according to another embodiment of the
present invention, where the method is different from the
methods of the above embodiments in that, in this em-
bodiment, an MME decides whether to accept a network
detach request of an RN. The method mainly includes:
[0088] Step 401: A mobility management device de-
termines whether a cell currently accessed by an RN is
a base station cell that supports a relay function and al-
lows being accessed by the RN.
[0089] For example, a list of base station cells that sup-
port a relay function and allow being accessed by the RN
may be a list of DeNB cells that are configured by an
OAM and that allow being accessed by the RN.
[0090] For example, the mobility management device
may determine, according to a network detach request
sent by the RN, whether the cell currently accessed by
the RN is a DeNB cell that allows being accessed by the
RN. The mobility management device is a mobility man-
agement device currently serving the RN, and may be
an MME in an LTE network or LTE-evolved network or
may be an SGSN in a UMTS network, and the network
detach request may be a detach request (Detach Re-
quest).
[0091] In an implementation manner, the network de-
tach request carries indication information, where the in-
dication information indicates whether the cell currently
accessed by the RN is a DeNB cell that allows being

accessed by the RN. Therefore, in this step, the mobility
management device determines, according to the indi-
cation information, whether the cell currently accessed
by the RN is a donor base station DeNB cell that allows
being accessed by the RN. In another implementation
manner, the mobility management device determines
whether the network detach request carries first indica-
tion information, where the first indication information in-
dicates that the cell currently accessed by the RN is a
DeNB cell that allows being accessed by the RN; if a
determination result is yes, the mobility management de-
vice determines that the cell currently accessed by the
RN is a DeNB cell that allows being accessed by the RN;
otherwise, the mobility management device determines
that the cell currently accessed by the RN is not a DeNB
cell that allows being accessed by the RN.
[0092] Step 402: Send a notification message to the
RN when the cell currently accessed by the RN is a base
station cell that supports a relay function and allows being
accessed by the RN, and the mobility management de-
vice supports a relay function, where the notification mes-
sage is used to notify the RN of terminating a procedure
for network detach.
[0093] When the cell currently accessed by the RN is
not a base station cell that supports a relay function and
allows being accessed by the RN, or the mobility man-
agement device does not support a relay function, a no-
tification message is sent to the RN, where the notification
message is used to notify the RN of accepting network
detach.
[0094] For example, the notification message used to
notify the RN of terminating a procedure for network de-
tach may include network detach request response in-
formation indicating rejection of network detach. The net-
work detach request response information includes a
cause indication, where the cause indication indicates
that a cause of rejecting the network detach of the RN is
that the mobility management device supports a relay
function, where the network detach request response in-
formation indicating rejection of network detach may be
detach reject (Detach Reject) information.
[0095] In the embodiment of the present invention, the
mobility management device determines whether the cell
currently accessed by the RN is a base station cell that
supports a relay function and allows being accessed by
the RN; when the cell currently accessed by the RN is a
base station cell that supports a relay function and allows
being accessed by the RN, and the mobility management
device supports a relay function, the mobility manage-
ment device sends a notification message to the RN,
where the notification message is used to notify the RN
of terminating a procedure for network detach. Thereby,
the RN does not need to execute the network reattach
procedure in the second stage of the network attach pro-
cedure of the RN in the prior art, thereby optimizing the
existing network attach procedure of the RN, reducing
network attach time of the RN, and saving network re-
sources.
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[0096] To make the technical solution provided by the
foregoing embodiment of the present invention more
comprehensible, the technical solution of the present in-
vention is described in detail with reference to the follow-
ing embodiment.
[0097] FIG. 5 illustrates a network attach method for
an RN according to an embodiment of the present inven-
tion, where the method specifically includes:
[0098] Step 501 to step 515: The steps are basically
the same as step 201 to step 215. The difference lies in
that: It is unnecessary to modify the attach accept infor-
mation in step 208, that is, the attach accept information
does not need to carry indication information indicating
whether the MME supports a relay function; likewise, it
is unnecessary to modify the information other than the
attach accept information in the radio resource control
connection reconfiguration (RRC Connection Reconfig-
uration) message in step 212, that is, the information oth-
er than the attach accept information in the radio resource
control connection reconfiguration message also does
not need to carry the indication information indicating
whether the MME supports a relay function.
[0099] Step 516: The RN sends detach request (De-
tach Request) information to the MME, requesting to ex-
ecute a procedure for network detach. The detach re-
quest information carries indication information, where
the indication information indicates whether the cell cur-
rently accessed by the RN is a DeNB cell that is config-
ured by an OAM and that allows being accessed, where
the detach request information is non-access stratum in-
formation.
[0100] For example, the RN may send the detach re-
quest (Detach Request) information to the DeNB through
an uplink information transfer (UL Information Transfer)
message, and the DeNB may further send the detach
request (Detach Request) information to the MME
through an uplink non-access stratum transport (UPLINK
NAS Transport) message.
[0101] For example, the following two modes may be
used to indicate, in the detach request information,
whether the cell currently accessed by the RN is a DeNB
cell that is configured by the OAM and that allows being
accessed.

The first mode:

[0102] Reserved bits, bit 1 to bit 3, in a detach type IE
in the detach request (Detach Request) information are
used to indicate re-attach not required (re-attach not re-
quired), or directly indicate whether the cell currently ac-
cessed by the RN is a DeNB cell that is configured by
the OAM and that allows being accessed.
[0103] That is, if the RN finds that the cell currently
accessed by the RN is a DeNB cell that is configured by
the OAM and that allows being accessed, the value of
the detach type IE in the detach request information is
set to 110. Subsequently, after the MME receives the IE
with the set value 110, if 110 indicates re-attach not re-

quired (re-attach not required), the MME determines, ac-
cording to the IE, that the RN does not require reattach,
and that the RN has correctly accessed the DeNB cell
that is configured by the OAM and that allows being ac-
cessed by the RN; if 110 indicates that the cell currently
accessed by the RN is a DeNB cell that is configured by
the OAM and that allows being accessed, the MME de-
termines, according to the IE, that the RN has correctly
accessed the DeNB cell that is configured by the OAM
and that allows being accessed by the RN.

The second mode:

[0104] An IE is added to the detach request (Detach
Request) to indicate whether the cell currently accessed
by the RN is a DeNB cell that is configured by the OAM
and that allows being accessed by the RN. For example,
when the value of the new IE is True or 1, it indicates that
the cell currently accessed by the RN is a DeNB cell that
allows being accessed; when the value is False or 0, it
indicates that the cell currently accessed by the RN is
not a DeNB cell that allows being accessed.
[0105] Or, the new IE is only used to indicate that the
cell currently accessed by the RN is a DeNB cell that
allows being accessed, that is, when the IE is present in
the message, it indicates that the cell currently accessed
by the RN is a DeNB cell that allows being accessed;
when the IE is absent in the message, it implicitly indi-
cates that the cell currently accessed by the RN is not a
DeNB cell that allows being accessed.
[0106] Certainly, other indication modes may be used,
which does not affect the implementation of the present
invention.
[0107] Step 517: The MME determines whether to ac-
cept the network detach request of the RN.
[0108] The MME may determine, according to the in-
dication information in the detach request (Detach Re-
quest) information, whether the cell currently accessed
by the RN is a DeNB cell that is configured by the OAM
and that allows being accessed by the RN, and the MME
determines, according to whether the MME supports a
relay function, whether to accept the network detach re-
quest of the RN.
[0109] If the MME determines that the RN has ac-
cessed the DeNB cell that is configured by the OAM and
that allows being accessed by the RN, and the MME de-
termines that the MME supports a relay function, the
MME rejects the network detach request of the RN; oth-
erwise, if the cell currently accessed by the RN is not a
DeNB cell that is configured by the OAM and that allows
being accessed by the RN, or the MME does not support
a relay function, the MME accepts the network detach
request of the RN.
[0110] Step 518: The MME sends detach accept (De-
tach Accept)) information to the RN when determining to
accept the network detach request of the RN.
[0111] Once the RN receives the detach accept infor-
mation, the RN learns that the MME serving the RN does
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not support a relay function. After a procedure for network
detach of the RN is executed, the RN selects a cell from
the list of DeNB cells that are configured by the OAM and
that allow being accessed, and re-triggers a random ac-
cess process to the selected cell.
[0112] When the MME determines to reject the network
detach request of the RN, the MME sends detach reject
(Detach Reject) information carrying a cause indication
to the RN, where the cause indication indicates that a
cause of rejecting the network detach of the RN is that
the MME serving the RN supports a relay function. After
the RN receives the detach reject information sent by the
MME, and finds that the cause of rejecting network de-
tach is that the selected MME already supports a relay
function, the RN gives up execution of a procedure for
network detach, and subsequently directly sets up an
S1/X2 interface with the DeNB of the cell accessed by
the RN.
[0113] The MME may send the detach accept (Detach
Accept) information or detach reject (Detach Reject) in-
formation to the DeNB through a downlink non-access
stratum transport (DOWNLINK NAS Transport) mes-
sage; the DeNB may further send the detach accept (De-
tach Accept) or detach reject (Detach Reject) information
to the RN through a downlink information transfer (DL
Information Transfer) message.
[0114] In the embodiment of the present invention, the
MME determines, according to the indication information
in the detach request (Detach Request) information,
whether the cell currently accessed by the RN is a DeNB
cell that is configured by the OAM and that allows being
accessed by the RN, and the MME determines, accord-
ing to whether the MME supports a relay function, wheth-
er to accept the network detach request of the RN, there-
by optimizing the existing network attach procedure of
the RN. Thereby, when network detach is not required,
it is unnecessary to execute the network reattach proce-
dure in the second stage in the existing network attach
procedure of the RN, thereby optimizing the existing net-
work attach procedure of the RN.
[0115] It should be noted that the sequence of steps
executed in the embodiments of the present invention is
not strictly limited; a person skilled in the art may adjust
the sequence of steps so long as the objective of the
present invention can be achieved, without affecting the
implementation of the present invention.
[0116] As shown in FIG. 6, an embodiment of the
present invention provides a relay node. The relay node
includes:

an accessing unit 10, configured to access a cell;
a first determining unit 30, configured to determine
whether a mobility management device serving the
RN supports a relay function, where the mobility
management device serving the RN is selected by
a base station of the cell for the RN;
a cell list obtaining unit 40, configured to obtain a list
of base station cells that support a relay function and

allow being accessed by the RN; and
a second determining unit 50, configured to: when
the cell accessed by the RN belongs to the list of
base station cells that support a relay function, and
the mobility management device supports a relay
function, determine not to leave the accessed cell,
or otherwise, determine to leave the accessed cell
and access a cell in the list of base station cells that
support a relay function.

[0117] The first determining unit 30 may be configured
to determine, according to indication information carried
in a radio resource configuration message sent by the
base station of the cell, that the mobility management
device serving the RN supports a relay function, where
the indication information is used to indicate that the mo-
bility management device serving the RN supports a re-
lay function. The radio resource configuration message
may be a radio resource control connection reconfigura-
tion message. In a preferred mode, the first determining
unit may be configured to determine, according to the
indication information in non-access stratum NAS infor-
mation carried in the radio resource control connection
reconfiguration message, that the mobility management
device serving the RN supports a relay function, where
the indication information is added by the serving mobility
management device to the NAS information and sent to
the base station of the cell; in another preferred mode,
the first determining unit may be configured to determine,
according to the indication information in the information
other than the NAS information carried in the radio re-
source control connection reconfiguration message, that
the mobility management device serving the RN supports
a relay function, where the indication information is added
by the base station of the cell to the radio resource control
connection reconfiguration message. The specific imple-
mentation manner is not described herein. For details,
reference may be made to the corresponding description
in the method embodiments.
[0118] The cell list obtaining unit 40 may be configured
to obtain, through a gateway, a list of DeNB cells that
allow being accessed by the RN, where when the cell
accessed by the RN belongs to the list of base station
cells that support a relay function, the gateway is an in-
ternal gateway of the base station of the cell accessed
by the RN.
[0119] To increase the probability that the mobility
management device selected by the base station of the
cell is a mobility management device supporting a relay
function, the accessing unit 10 is further configured to
send, in the process of accessing the cell, indication in-
formation indicating that the RN is the currently accessing
device to the base station of the cell, so that the base
station of the cell selects the mobility management device
supporting a relay function to serve the RN.
[0120] In the embodiment of the present invention,
when the cell accessed by the RN is a base station cell
that supports a relay function and allows being accessed

17 18 



EP 2 712 262 A1

11

5

10

15

20

25

30

35

40

45

50

55

by the RN, and the mobility management device serving
the RN supports a relay function, the RN determines not
to leave the accessed cell. Thereby, it is unnecessary to
execute the network reattach procedure in the second
stage of the network attach procedure of the RN in the
prior art, thereby optimizing the existing network attach
procedure of the RN, reducing network attach time of the
RN, and saving network resources.
[0121] As shown in FIG. 7, an embodiment of the
present invention provides a mobility management de-
vice, where the mobility management device may be an
MME in an LTE network or an LTE-evolved network, for
example, an LTE Advanced (advanced) network, or may
also be an SGSN in a UMTS network. The mobility man-
agement device includes:

a determining unit 70, configured to determine
whether a cell currently accessed by an RN is a base
station cell that supports a relay function and allows
being accessed by the RN; and
a sending unit 90, configured to send a notification
message to the RN when the cell currently accessed
by the RN is a base station cell that supports a relay
function and allows being accessed by the RN, and
the mobility management device supports a relay
function, where the notification message is used to
notify the RN of terminating a procedure for network
detach.

[0122] In a preferred implementation manner, the de-
termining unit 70 may be configured to determine, ac-
cording to indication information carried in a network de-
tach request sent by the RN, that the cell currently ac-
cessed by the RN is a base station cell that supports a
relay function and allows being accessed by the RN,
where the indication information is used to indicate that
the cell currently accessed by the RN is a base station
cell that supports a relay function and allows being ac-
cessed by the RN. The specific mode of carrying indica-
tion information in the network detach request is not fur-
ther described herein. For details, reference may be
made to the corresponding description in the method em-
bodiments.
[0123] The notification message that is sent by the
sending unit 90 and is used to notify the RN of terminating
a procedure for network detach includes a cause indica-
tion, where the cause indication indicates that a cause
of rejecting the network detach of the RN is that the mo-
bility management device supports a relay function. The
specific mode of carrying the cause indication is not fur-
ther described herein. For details, reference may be
made to the corresponding description of the method.
When the mobility management device determines to ac-
cept the network detach request of the RN, the sending
unit 90 is further configured to send a notification mes-
sage to the RN, where the notification message is used
to notify that the network detach of the RN is accepted.
[0124] To ensure that when the cell accessed by the

RN is a base station cell supporting a relay function, the
gateway serving the RN is an internal gateway of the
base station of the cell accessed by the RN, the sending
unit 90 is further configured to send a base station iden-
tifier of the base station of the cell accessed by the RN
and the indication information indicating that the RN is
the currently accessing device to a DNS server; the mo-
bility management device further includes an obtaining
unit 80, where the obtaining unit 80 may be configured
to obtain an identifier of the gateway that is selected by
the DNS server and serves the RN, where when the cell
accessed by the RN is a base station cell supporting a
relay function, the gateway selected by the DNS server
is an internal gateway of the base station of the cell ac-
cessed by the RN. Thereby, the mobility management
device only sets up a bearer with the gateway subse-
quently, where the gateway serves the RN.
[0125] In the embodiment of the present invention, the
mobility management device determines whether the cell
currently accessed by the RN is a base station cell that
supports a relay function and allows being accessed by
the RN; when the cell currently accessed by the RN is a
base station cell that supports a relay function and allows
being accessed by the RN, and the mobility management
device supports a relay function, the mobility manage-
ment device sends a notification message to the RN,
where the notification message is used to notify the RN
of terminating a procedure for network detach. Thereby,
the RN does not need to execute the network reattach
procedure in the second stage of the network attach pro-
cedure of the RN in the prior art, thereby optimizing the
existing network attach procedure of the RN, reducing
network attach time of the RN, and saving network re-
sources.
[0126] As shown in FIG. 8, an embodiment of the
present invention provides a network system. The net-
work system includes:

a relay node RN 100, configured to access a cell,
where the cell is a cell in an evolved base station
eNodeB or a base station cell supporting a relay func-
tion; receive a radio resource configuration message
sent by a base station of the cell; determine, accord-
ing to the radio resource configuration message,
whether a mobility management device selected by
the base station of the cell for the RN supports a
relay function; obtain a list of base station cells that
support a relay function and allow being accessed
by the RN; and when the cell accessed by the RN
belongs to the list of base station cells that support
a relay function, and the mobility management de-
vice supports a relay function, determine not to leave
the accessed cell, or otherwise, determine to leave
the accessed cell and access a cell in the list of base
station cells that support a relay function; and
the base station 200 of the cell, configured to send
the radio resource configuration message to the re-
lay node, and select a mobility management device

19 20 



EP 2 712 262 A1

12

5

10

15

20

25

30

35

40

45

50

55

for the RN.

[0127] When the RN accesses a base station cell sup-
porting a relay function, to ensure that the gateway ac-
cessed by the UE is an internal gateway of the base sta-
tion that supports a relay function, the communication
system further includes a mobility management device
300, configured to: when the relay node accesses the
base station cell supporting a relay function, send the
identifier of the base station that supports a relay function
and is accessed by the RN and indication information
indicating that the RN is the currently accessing device
to a DNS server; and obtain the identifier of the gateway
that is selected by the DNS server and serves the RN,
where the gateway is selected by the DNS server and is
an internal gateway of the base station that supports a
relay function and is accessed by the RN.
[0128] To learn that the RN is a relay device, the mo-
bility management device is further configured to obtain
subscriber information of the RN from a home subscriber
server, and determine, according to the subscriber infor-
mation of the RN, that the RN is a relay device. Thereby,
the mobility management device can send the indication
information indicating that the RN is the currently access-
ing device to the DNS server.
[0129] In order to notify the base station that the RN is
a relay device, so as to increase the probability that the
mobility management device selected by the base station
is a mobility management device supporting a relay func-
tion, the RN 100 is further configured to send, in the proc-
ess of accessing the cell, indication information indicating
that the RN is the currently accessing device to the base
station of the cell; in this case, the base station 200 of
the cell is specifically configured to select, according to
the indication information indicating that the RN is the
currently accessing device, the mobility management de-
vice supporting a relay function for the RN.
[0130] The information exchange between the relay
node RN, the mobility management device, and the base
station of the cell (for example, an eDeNB or eNodeB) is
not further described herein. For details, reference may
be made to the detailed description of the method em-
bodiments.
[0131] In the embodiment of the present invention, the
RN determines, according to the radio resource config-
uration message, whether the mobility management de-
vice selected by the base station of the cell accessed by
the RN for the RN supports a relay function; when the
cell accessed by the RN is a DeNB cell that allows being
accessed by the RN, and the mobility management de-
vice selected by the base station of the cell for the RN
supports a relay function, the RN determines not to leave
the accessed cell. Therefore, the RN does not need to
execute the network reattach procedure in the second
stage of the network attach procedure in the prior art,
thereby optimizing the existing network attach procedure
of the RN, reducing network attach time of the RN, and
saving network resources.

[0132] As shown in FIG. 9, an embodiment of the
present invention provides another network system, in-
cluding: a relay node RN 500, and a mobility manage-
ment device 600.
[0133] The mobility management device 600 is config-
ured to receive a network detach request sent by a relay
node RN; determine, according to the network detach
request, whether a cell currently accessed by the RN is
a base station cell that supports a relay function and al-
lows being accessed by the RN; and send a notification
message to the RN when the cell currently accessed by
the RN is a base station cell that supports a relay function
and allows being accessed by the RN, and the mobility
management device supports a relay function, where the
notification message is used to notify the RN of terminat-
ing a procedure for network detach; otherwise, send a
notification message to the RN, where the notification
message is used to notify that the network detach of the
RN is accepted.
[0134] The relay node RN 500 is configured to send
the network detach request to the mobility management
device, receive the notification message sent by the mo-
bility management device, and determine, according to
the received notification message, whether to terminate
network detach.
[0135] When the RN accesses a base station cell sup-
porting a relay function, to ensure that the gateway ac-
cessed by the UE is an internal gateway of the base sta-
tion that supports a relay function, the mobility manage-
ment device 600 is further configured to: when the relay
node accesses the base station cell supporting a relay
function, send the identifier of the base station that sup-
ports a relay function and is accessed by the RN and the
indication information indicating that the RN is the cur-
rently accessing device to a DNS server; and obtain the
identifier of the gateway that is selected by the DNS serv-
er and serves the RN, where the gateway is selected by
the DNS server and is an internal gateway of the base
station that supports a relay function and is accessed by
the RN.
[0136] In order to notify the base station that the RN is
a relay device, so as to increase the probability that the
mobility management device selected by the base station
is a mobility management device supporting a relay func-
tion, the RN 500 is further configured to send, in the proc-
ess of accessing the cell, indication information indicating
that the RN is the currently accessing device to the base
station of the cell; in this case, the network system further
includes the base station 700 of the cell, which is specif-
ically configured to select, according to the indication in-
formation indicating that the RN is the currently accessing
device, the mobility management device supporting a re-
lay function for the RN.
[0137] The information exchange and processing be-
tween the network elements (the relay node RN, donor
base station DeNB, mobility management device, and
so on) in the network system are not further described
herein. For details, reference may be made to the corre-
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sponding description in the method embodiments.
[0138] In the embodiment of the present invention, af-
ter the mobility management device receives the network
detach request sent by the RN, the mobility management
device determines, according to the network detach re-
quest, whether the cell currently accessed by the RN is
a base station cell that supports a relay function and al-
lows being accessed by the RN; then determines, ac-
cording to whether the cell currently accessed by the RN
is a base station cell that supports a relay function and
allows being accessed by the RN and whether the mo-
bility management device supports a relay function,
whether to accept the network detach request; and notify
the RN, so that the RN can determine whether to leave
the cell currently accessed by the RN and then access
a base station cell supporting a relay function. Thereby,
when the mobility management device notifies the RN
that network detach is rejected, the RN does not need to
execute the network reattach procedure in the second
stage of the network attach procedure of the RN in the
prior art, thereby optimizing the existing network attach
procedure of the RN, reducing network attach time of the
RN, and saving network resources.
[0139] A person of ordinary skill in the art may under-
stand that all or part of steps in the methods of the above
embodiments may be implemented by relevant hardware
instructed by a program. The program may be stored in
a computer readable storage medium, such as a read
only memory, a magnetic disk, or an optical disk.
[0140] Detailed above are a network attach method for
an RN, a related apparatus, and a network system pro-
vided by the embodiments of the present invention. Al-
though the principle and implementation of the present
invention are described with reference to exemplary em-
bodiments, the embodiments are only intended to help
understand the method of the present invention. In ad-
dition, with respect to the implementation and applicabil-
ity of the present invention, modifications and variations
may be made by a person of ordinary skill in the art ac-
cording to the embodiments of the present invention.
Therefore, the specification shall not be construed as a
limitation on the present invention.

Claims

1. A network attach method for a relay node RN, com-
prising:

accessing, by the RN, a cell;
obtaining, by the RN, a list of base station cells
that support a relay function and allow being ac-
cessed by the RN; and
when the cell accessed by the RN belongs to
the list of base station cells that support a relay
function, and a mobility management device
serving the RN supports a relay function, deter-
mining, by the RN, not to leave the accessed cell.

2. The method according to claim 1, wherein the meth-
od further comprises:

determining, by the RN according to indication
information carried in a radio resource configu-
ration message sent by a base station of the cell,
that the mobility management device serving the
RN supports a relay function, wherein the indi-
cation information is used to indicate that the
mobility management device serving the RN
supports a relay function.

3. The method according to claim 2, wherein:

the indication information is located in non-ac-
cess stratum NAS information in the radio re-
source configuration message; or
the indication information is located in informa-
tion other than non-access stratum NAS infor-
mation in the radio resource configuration mes-
sage.

4. The method according to any one of claims 1 to 3,
wherein the method further comprises:

in a process of accessing the cell, sending, by
the RN, indication information to the base station
of the cell, wherein the indication information in-
dicates that the RN is a currently accessing de-
vice, so that the base station of the cell selects
the mobility management device supporting a
relay function to serve the RN.

5. The method according to any one of claims 1 to 3,
wherein the obtaining a list of base station cells that
support a relay function and allow being accessed
by the RN comprises:

obtaining, by the RN through a gateway, the list
of base station cells that support a relay function
and allow being accessed by the RN; wherein
when the cell accessed by the RN belongs to
the list of base station cells that support a relay
function, the gateway is an internal gateway of
the base station of the cell accessed by the RN.

6. A network attach method for a relay node RN, com-
prising:

determining, by a mobility management device,
whether a cell currently accessed by the RN is
a base station cell that supports a relay function
and allows being accessed by the RN; and
sending a notification message to the RN when
the cell currently accessed by the RN is a base
station cell that supports a relay function and
allows being accessed by the RN, and the mo-
bility management device supports a relay func-
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tion, wherein the notification message is used
to notify the RN of terminating a procedure for
network detach.

7. The method according to claim 6, wherein:

the determining, by a mobility management de-
vice, whether a cell currently accessed by the
RN is a base station cell that supports a relay
function and allows being accessed by the RN
comprises:

determining, by the mobility management
device according to indication information
carried in a network detach request sent by
the RN, that the cell currently accessed by
the RN is a base station cell that supports
a relay function and allows being accessed
by the RN, wherein the indication informa-
tion is used to indicate that the cell currently
accessed by the RN is a base station cell
that supports a relay function and allows be-
ing accessed by the RN.

8. The method according to claim 7, wherein:

the notification message used to notify the RN
of terminating a procedure for network detach
comprises a cause indication, wherein the
cause indication indicates that a cause of reject-
ing a network detach of the RN is that the mobility
management device supports a relay function.

9. The method according to claim 6, wherein:

before the determining, by a mobility manage-
ment device, whether a cell currently accessed
by the RN is a base station cell that supports a
relay function and allows being accessed by the
RN, the method further comprises:

sending, by the mobility management de-
vice, a base station identifier of a base sta-
tion of the cell accessed by the RN and in-
dication information indicating that the RN
is a currently accessing device to a domain
name system DNS server, and obtaining an
identifier of a gateway that is selected by
the DNS server and serves the RN, wherein
when the cell accessed by the RN is a base
station cell supporting a relay function, the
gateway selected by the DNS server is an
internal gateway of the base station of the
cell accessed by the RN.

10. A relay node RN, comprising:

an accessing unit, configured to access a cell;

a cell list obtaining unit, configured to obtain a
list of base station cells that support a relay func-
tion and allow being accessed by the RN; and
a second determining unit, configured to: when
the cell accessed by the RN belongs to the list
of base station cells that support a relay function,
and a mobility management device serving the
RN supports a relay function, determine not to
leave the accessed cell.

11. The relay node according to claim 10, wherein the
relay node further comprises:

a first determining unit, configured to determine,
according to indication information carried in a
radio resource configuration message sent by a
base station of the cell, that the mobility man-
agement device serving the RN supports a relay
function, wherein the indication information is
used to indicate that the mobility management
device serving the RN supports a relay function.

12. The relay node according to claim 10 or 11, wherein:

the accessing unit is configured to send indica-
tion information to the base station of the cell in
a process of accessing the cell, wherein the in-
dication information indicates that the RN is a
currently accessing device, so that the base sta-
tion of the cell selects the mobility management
device supporting a relay function to serve the
RN.

13. The relay node according to claim 10 or 11, wherein:

the cell list obtaining unit is configured to obtain,
through a gateway, the list of base station cells
that support a relay function and allow being ac-
cessed by the RN, wherein when the cell ac-
cessed by the RN belongs to the list of base
station cells that support a relay function, the
gateway is an internal gateway of the base sta-
tion of the cell accessed by the RN.

14. A mobility management device, comprising:

a determining unit, configured to determine
whether a cell currently accessed by an RN is a
base station cell that supports a relay function
and allows being accessed by the RN; and
a sending unit, configured to send a notification
message to the RN when the cell currently ac-
cessed by the RN is a base station cell that sup-
ports a relay function and allows being accessed
by the RN, and the mobility management device
supports a relay function, wherein the notifica-
tion message is used to notify the RN of termi-
nating a procedure for network detach.
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15. The mobility management device according to claim
14, wherein:

the determining unit is configured to determine,
according to indication information carried in a
network detach request sent by the RN, that the
cell currently accessed by the RN is a base sta-
tion cell that supports a relay function and allows
being accessed by the RN, wherein the indica-
tion information is used to indicate that the cell
currently accessed by the RN is a base station
cell that supports a relay function and allows be-
ing accessed by the RN.

16. The mobility management device according to claim
15, wherein:

the notification message used to notify the RN
of terminating a procedure for network detach
comprises a cause indication, wherein the
cause indication indicates that a cause of reject-
ing the network detach of the RN is that the mo-
bility management device supports a relay func-
tion.

17. The mobility management device according to claim
14, wherein:

the sending unit is further configured to send a
base station identifier of a base station of the
cell accessed by the RN and indication informa-
tion indicating that the RN is a currently access-
ing device to a domain name system DNS serv-
er; and
the mobility management device further com-
prises an obtaining unit, wherein
the obtaining unit is configured to obtain an iden-
tifier of a gateway that is selected by the DNS
server and serves the RN, wherein when the cell
accessed by the RN is a base station cell sup-
porting a relay function, the gateway selected
by the DNS server is an internal gateway of the
base station of the cell accessed by the RN.

18. A computer-readable storage medium, comprising
a computer-readable program configured to execute
the method according to any one of claims 1 to 5.

19. A computer-readable storage medium, comprising
a computer-readable program configured to execute
the method according to any one of claims 6 to 9.

20. A network system, comprising:

a relay node RN, configured to access a cell,
obtain a list of base station cells that support a
relay function and allow being accessed by the
RN, and when the cell accessed by the RN be-

longs to the list of base station cells that support
a relay function, and the mobility management
device supports a relay function, determine not
to leave the accessed cell; and
a base station, configured to select a mobility
management device for the RN.

21. The network system according to claim 20, wherein:
the base station is further configured to send a radio
resource configuration message to the relay node;
and
the relay node is further configured to receive the
radio resource configuration message sent by the
base station, and determine, according to the radio
resource configuration message, whether the mobil-
ity management device selected by the base station
of the cell for the RN supports a relay function.

22. A network system, comprising:

a mobility management device, configured to re-
ceive a network detach request sent by a relay
node RN; determine, according to the network
detach request, whether a cell currently ac-
cessed by the RN is a base station cell that sup-
ports a relay function and allows being accessed
by the RN; and send a notification message to
the RN when the cell currently accessed by the
RN is a base station cell that supports a relay
function and allows being accessed by the RN,
and the mobility management device supports
a relay function, wherein the notification mes-
sage is used to notify the RN of terminating a
procedure for network detach; and
the RN, configured to send the network detach
request to the mobility management device, re-
ceive the notification message sent by the mo-
bility management device, and determine, ac-
cording to the received notification message,
whether to terminate network detach.

27 28 



EP 2 712 262 A1

16



EP 2 712 262 A1

17



EP 2 712 262 A1

18



EP 2 712 262 A1

19



EP 2 712 262 A1

20



EP 2 712 262 A1

21



EP 2 712 262 A1

22



EP 2 712 262 A1

23



EP 2 712 262 A1

24



EP 2 712 262 A1

25

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201110162663X [0001]


	bibliography
	description
	claims
	drawings
	search report

