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REPORT

(57) A method for transmitting a handover report and
for transmitting a radio link failure (RLF) report are pro-
vided. The method includes obtaining, by a target base
station, at least one of location information of a source
cell or location information of a user equipment (UE) his-
tory cell during a handover procedure, and transmitting,
by the target base station, the handover report to at least
one of a source base station or to a base station where
the UE history cell is located, according to the obtained
at least one of location information of the source cell or
the location information of the UE history cell, wherein
the handover report including at least one of an unnec-
essary handover report, a too early handover report, or
a handover to wrong cell report.
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Description

Technical Field

[0001] The present disclosure relates to mobile com-
munication systems. More particularly, the present dis-
closure relates to a method and an apparatus for trans-
mitting a handover report and a radio link failure (RLF)
report.

Background Art

[0002] With the development of communication tech-
nologies, mobile communication systems are developed
to be system architecture evolved (SAE) systems.
[0003] FIG. 1 illustrates a schematic diagram of an
SAE system according to the related art.
[0004] Referring to FIG. 1, the system includes an
evolved universal terrestrial radio access network (E-
UTRAN) 101 and a core network that at least includes a
mobility management entity (MME) 105 and a subscriber
plane entity (serving gateway (S-GW)) 106. The E-
UTRAN 101 is configured to connect a user equipment
(UE) to the core network, and the E-UTRAN 101 includes
more than one macro base station (evolved Node-B
(eNB)) 102 and home base station (home eNB (HeNB))
103, and optionally includes a home base station gate-
way (HeNB GW) 104. The MME 105 and the S-GW 106
may be integrated into a module or may be implemented
separately and independently. The eNBs 102 are con-
nected with each other by X2 interfaces, and are con-
nected with the MME 105 and S-GW 106 by S1 interfaces
respectively. An HeNB 103 is connected with the MME
105 and S-GW 106 directly by S1 interfaces, or is con-
nected with the optional HeNB GW 104 by an S1 interface
and then the HeNB GW104 is connected to the MME 105
and the S-GW 106 respectively by an S1 interface.
[0005] During an early stage of establishing an SAE
system or during the operation of an SAE system, it costs
a great amount of manpower and material resource con-
figures to optimize parameters of the SAE system, es-
pecially radio parameters, so as to guarantee good cov-
erage and capacity, mobility robustness, load balancing
and a user equipment access rate during movement, and
the like, of the SAE system. To save manpower and ma-
terial resource configurations, currently an SAE system
self-optimization method is proposed. During a self-op-
timization procedure, eNB or HeNB settings are opti-
mized according to current status of an SAE system. The
SAE system self-optimization method will be illustrated
hereafter, and eNB and HeNB are abbreviated to eNB.
[0006] FIG. 2 is a flowchart illustrating a basic principle
of performing self-optimization for an SAE system ac-
cording to the related art.
[0007] Referring to FIG. 2, once an eNB is powered or
accesses to the SAE system, the eNB may perform a
self-configuration process. The process includes per-
forming basic configuration and initial radio parameter

configuration for the eNB. The basic configuration for the
eNB includes configuration of an Internet protocol (IP)
address of the eNB and detecting operations, adminis-
tration, and management (OA&M), validation between
the eNB and a core network, detecting an HeNB GW to
which the eNB belongs when the eNB is an HeNB, down-
loading software and operating parameters of the eNB
to perform self-configuration. Since the initial radio pa-
rameter configuration is implemented according to expe-
rience or simulation, thus the performance of respective
eNBs of the SAE system will be influenced by environ-
ments of areas where the eNBs are located, so the eNBs
need to specifically perform initial configuration of a
neighbor list and initial configuration of load balance ac-
cording to the environments of the areas where the eNBs
are located. After the self-configuration process is com-
pleted, a lot of parameters configured for the eNBs may
not be the most optimal, so to make the SAE system
having better performance, the configuration of the eNBs
needs to be optimized or adjusted, namely self-optimi-
zation of a mobile communication system. When the con-
figuration of the eNBs is optimized or adjusted, the proc-
ess may be carried out through backstage OA&M. There
may be a standard interface between the OA&M and an
eNB, and the OA&M needs to transmit optimized param-
eters through the interface to the eNB (may be an eNB
or HeNB), then the eNB optimizes parameters of the
eNB’s configuration according to the optimized parame-
ters. Of course, the process may be performed by the
eNB itself. For example, the eNB obtains performance
to be optimized by detection, and optimizes or adjusts
parameters corresponding thereto. The eNB configura-
tion optimization or adjustment may include: neighbor list
self-optimization, coverage and capacity self-optimiza-
tion, mobility robustness self-optimization, load balanc-
ing self-optimization, random access channel (RACH)
parameter self-optimization, and the like.
[0008] A basic principle of mobility robustness self-op-
timization is as follows. If a radio link failure (RLF) or
handover failure happens to a UE, when the UE enters
into connected mode again, the UE notifies the network
that there is an available RLF report, and the network
transmits a message to the UE to request for the RLF
report. The RLF report transmitted by the UE includes
information on an E-UTRAN cell global identifier (ECGI)
of a cell that serves the UE last, an ECGI of a cell that
attempts to be reestablished, an ECGI of a cell that trig-
gers a last handover procedure, time from triggering a
last handover procedure to connection failure, a reason
for connection failure being RLF or handover failure, ra-
dio measurement, and the like. A base station that ob-
tains the RLF report from the UE forwards the RLF report
obtained from the UE to a base station where the cell
that serves the UE last is located. The base station that
serves the UE last determines whether it is a too early
handover, a too late handover, a handover to wrong cell,
or covering leakage. If it is a too early handover or a
handover to wrong cell, the base station transmits infor-
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mation on the too early handover or information on the
handover to wrong cell to a source base station that trig-
gers the too early handover or triggers the handover to
wrong cell.
[0009] For mobility robustness optimization (MRO) be-
tween different radio access technologies (RAT), e.g., a
too early handover from 3rd generation (3G) or 2nd gen-
eration (2G) to long term evolution (LTE), if shortly after
a radio network controller (RNC) hands over the UE suc-
cessfully to eNB1, an RLF happens to the UE at eNB1,
when the UE accesses LTE next time, the UE transmits
a UE RLF report to an eNB (e.g., eNB2) where the UE
accesses LTE a second time, the eNB2 transmits an RLF
indication message to the eNB1, and the eNB1 deter-
mines a reason for the failure. If it is a too early inter-RAT
handover, then the eNB1 needs to transmit a handover
report to a source RNC, and since the handover is carried
out between different systems, the eNB1 needs to trans-
mit the handover report to the source RNC through a
core network. However, during transmission of the
handover report, the following issue may occur. Accord-
ing to the RLF indication message transmitted from the
eNB2 to the eNB1, the eNB1 only knows a cell identity
of a source cell, but the eNB1 would not know other lo-
cation information of the source cell, which results in that
the eNB1 is unable to route the handover report to the
source RNC.
[0010] Similarly, for transmission of a handover report
of an unnecessary handover to another RAT, the issue
caused by being unable to transmit the handover report
due to not knowing the location information of a source
cell of the handover exists too. Specifically, even if the
coverage of E-UTRAN is good enough to satisfy require-
ments for the UE services, the UE still needs to be handed
over to another RAT (e.g., global system for mobile com-
munications (GSM) enhanced data rate for GSM evolu-
tion (EDGE) radio access network (GERAN), or universal
terrestrial radio access network (UTRAN) ). Such a
handover is an unnecessary handover to another RAT.
To detect the unnecessary handover to another RAT,
when an inter-RAT handover from the E-UTRAN to an-
other RAT is performed, the eNB needs to contain cov-
erage and quality information in a handover requirement.
A radio access network (RAN) node (i.e., RNC or base
station sub-system (BSS)) of another RAT indicates the
UE to continue to measure the source RAT (i.e., E-
UTRAN) for a time. When the time indicated by the source
RAT expires, the target RAT (e.g., UTRAN or (GERAN))
decides whether the target RAT needs to transmit an
unnecessary inter-RAT handover report to the RAN node
of the source RAT. However, currently neither the
present RAN node of the RAT knows the information of
the source cell, nor does the present RAN node of the
RAT know the location information of the source cell.
Accordingly, the present RAN node of the RAT cannot
transmit the unnecessary inter-RAT handover report to
the RAN node of the source RAT.
[0011] Further, for MRO between different RATs, the

following issues may exist when an RLF report is trans-
mitted. For example, for a too early handover from 3G or
2G to LTE, if shortly after an RNC hands over the UE
successfully to eNB1, an RLF happens to the UE at
eNB1, when the UE accesses LTE next time, the UE
transmits a UE RLF report to an eNB (e.g., eNB2) where
the UE accesses LTE a second time, the eNB2 transmits
an RLF indication message to the eNB1, and the eNB1
determines the reason for the failure. If it is a too early
inter-RAT handover, then the eNB1 needs to transmit a
handover report to a source RNC, and since the handover
is carried out between different systems, the eNB1 needs
to transmit the handover report to the source RNC
through a core network. If there is no X2 interface be-
tween the eNB1 and the eNB2, then the eNB2 needs to
transmit the UE RLF report to the eNB1 via an S1 inter-
face. However, how the eNB2 can know the detailed in-
formation of a cell that serves the UE last before the fail-
ure happens and how to transmit the UE RLF report to
the eNB1 via the S1 interface are issues yet to be ad-
dressed in the current specifications.
[0012] The source base station and the source RAN
node in an embodiment of the present disclosure are of
a same concept, including an eNB in LTE, an RNC in
UTRAN, or an RAN node BSS in GERAN.
[0013] The above information is presented as back-
ground information only to assist with an understanding
of the present disclosure. No determination has been
made, and no assertion is made, as to whether any of
the above might be applicable as prior art with regard to
the present disclosure.

Disclosure of Invention

Technical Problem

[0014] Aspects of the present disclosure are to address
at least the above-mentioned problems and/or disadvan-
tages and to provide at least the advantages described
below. Accordingly, an aspect of the present disclosure
is to provide a method and an apparatus for transmitting
a handover report and a radio link failure (RLF) report,
which are able to avoid influence on the user equipment
(UE), reduce configuration of an operator, transmit the
handover report or the RLF report to a source base sta-
tion or a base station that serves the UE last before a
failure happens, and improve the performance of a mo-
bile communication system.

Technical Solution

[0015] In accordance with an aspect of the present dis-
closure, a method for transmitting a handover report is
provided. The method includes a target base station ob-
taining location information of a source cell or location
information of a UE history cell during a handover pro-
cedure, and the target base station transmitting the
handover report to a source base station or to a base
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station where the UE history cell is located, according to
the obtained location information of the source cell or the
location information of the UE history cell, the handover
report including an unnecessary handover report, a too
early handover report, or a handover to wrong cell report.
[0016] In an implementation, the target base station
obtaining the location information of the source cell or
the location information of the UE history cell includes
UE history information transmitted from the source base
station to the target base station containing location in-
formation of UE history cells, and the target base station
obtaining the location information of the source cell or
the location information of the UE history cell from the
location information of the UE history cells.
[0017] In an implementation, when the UE history in-
formation contains both history cells visited by the UE in
active mode and history cells visited by the UE in idle
mode, the history cells visited in the active mode and the
history cells visited in the idle mode are unified sorted,
the history cells visited in the active mode and the history
cells visited in the idle mode are placed in order based
on time when the UE accesses to the history cells visited
in the active mode and the history cells visited in the idle
mode, and a history cell which is most recently visited is
put first, or the history cells visited in the active mode and
the history cells visited in the idle mode are respectively
sorted, the history cells visited in the active mode and
the history cells visited in the idle mode are placed in
order based on time when the UE accesses to the history
cells visited in the active mode and the history cells visited
in the idle mode, and a history cell which is most recently
visited is put first.
[0018] In an implementation, the target base station
obtaining the location information of the source cell in-
cludes the source base station transmitting information
of the source cell, and the information of the source cell
including a cell identity of the source cell and the location
information of the source cell.
[0019] In an implementation, the target base station
obtains the location information of the source cell or the
location information of the UE history cell by a relocation
required message, a handover required message, a for-
ward relocation request message, a relocation request
message, or a handover request message.
[0020] In an implementation, when the UE history cell
or the source cell is an evolved universal terrestrial radio
access network (E-UTRAN) cell, information of the
source cell or information of the UE history cell transmit-
ted from the source base station to the target base station
includes a base station type or base station identity of
the base station where the UE history cell or the source
cell is located, and the target base station determines a
global base station identity of the base station where the
UE history cell or the source cell is located according to
the base station type or base station identity of the base
station where the UE history cell or the source cell is
located, for transmitting the handover report.
[0021] In an implementation, the target base station

determining the global base station identity of the base
station where the UE history cell or the source cell is
located includes the target base station determining the
base station type of the base station where the UE history
cell or the source cell is located according to configuration
or an E-UTRAN cell global identifier (ECGI) code or the
location information of the UE history cell/source cell, and
according to the determined base station type, extracting
the global base station identity of the base station where
the UE history cell or the source cell is located from an
ECGI contained in the information of the UE history cell
or information of the source cell, or the location informa-
tion of the UE history cell or source cell transmitted from
the source base station to the target base station com-
prising the base station identity of the base station where
the UE history cell or the source cell is located, the target
base station using the base station identity together with
a public land mobile network (PLMN) identity contained
in the ECGI of the UE history cell or source cell as the
global base station identity of the base station where the
UE history cell or the source cell is located, or the location
information of the UE history cell or source cell transmit-
ted from the source base station to the target base station
comprises the global base station identity of the base
station where the UE history cell or the source cell is
located.
[0022] In an implementation, the base station type is
macro base station or home evolved Node B (HeNB).
[0023] Extracting the global base station identity of the
base station where the UE history cell or the source cell
is located from the ECGI contained in the information of
the UE history cell or information of the source cell in-
cludes when the base station type is macro base station,
taking first 20 bits of an evolved cell identity (ECI) con-
tained in the ECGI as the base station identity, when the
base station type is HeNB, taking a value of the ECI as
the base station identity, and taking the base station iden-
tity together with the PLMN identity contained in the ECGI
as the global base station identity of the base station
where the UE history cell or the source cell is located.
[0024] In an implementation, transmitting the handover
report to the source base station or to the base station
where the UE history cell is located includes the target
base station transmitting the handover report to a target
core network node, and including the location information
of the source cell or the location information of the UE
history cell obtained by the target base station in the
handover report or in a message that carries the hando-
ver report, and the target core network node determining
a source core network node or a core network node to
which the eNB that controls the UE history cell connects
according to the location information of the source cell
or the location information of the UE history cell, and
transmitting the message that carries the handover report
to the source core network node or the core network node
to which the eNB that controls the UE history cell con-
nects, the source core network node or the core network
node to which the eNB that controls the UE history cell
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connects determining the source base station or the base
station where the UE history cell is located according to
the location information of the source cell or the location
information of the UE history cell, and transmitting the
handover report to the source base station or to the base
station where the UE history cell is located.
[0025] In an implementation, when the source cell or
UE history cell is an E-UTRAN cell, the location informa-
tion of the source cell or the location information of the
UE history cell is a tracking area identity (TAI) or tracking
area code (TAC) of the source cell or UE history cell,
when the source cell or the UE history cell is a UTRAN
cell, the location information of the source cell or the lo-
cation information of the UE history cell is: a location area
identity (LAI) or location area code (LAC), and/or a routing
area code (RAC), and/or a radio network controller (RNC)
identity, and/or an expanded RNC identity of the source
cell or UE history cell, and when the source cell or the
UE history cell is a global system for mobile communi-
cation (GSM) enhanced data rate for GSM evolution ra-
dio access network (GERAN), the location information
of the source cell or the location information of the UE
history cell is an LAI or LAC, and/or an RAC, and/or a
cell identity (CI) of the source cell or UE history cell.
[0026] In accordance with another aspect of the
present disclosure, a method for transmitting an RLF re-
port, when an RLF or a handover failure happens after
a UE is handed over to a target system, the UE accesses
to the target system again, if there is no an X2 interface
between a second base station to which the UE accesses
when the UE accesses to the target system and a first
base station that serves the UE last before the RLF or
handover failure happens is provided. The method in-
cludes the second base station receiving the RLF report
transmitted by the UE, the second base station determin-
ing location information of the cell that serves the UE last
before the RLF or handover failure happens and a base
station identity of the first base station according to a cell
identity of the cell that serves the UE last before the RLF
or handover failure happens contained in the RLF report,
and the second base station transmitting the RLF report
to the first base station by an S1 message which carries
a target node identity, the target node identity containing
the location information and the base station identity of
the first base station.
[0027] In an implementation, determining the location
information of the cell that serves the UE last before the
RLF or handover failure happens includes the second
base station searching for location information of a cell
corresponding to the cell identity of the cell that serves
the UE last before the RLF or handover failure happens
in a stored neighbor relation list.
[0028] In an implementation, when the RLF report con-
tains a physical-layer cell identity (PCI) and frequency
information of the cell that serves the UE last before the
RLF or handover failure happens, determining the loca-
tion information of the cell that serves the UE last before
the RLF or handover failure happens includes the second

base station determining the location information of the
cell that serves the UE last before the RLF or handover
failure happens by an automatic neighbor relations
(ANR) procedure according to the PCI and frequency
information of the cell that serves the UE last before the
RLF or handover failure happens.
[0029] In an implementation, determining the location
information of the cell that serves the UE last before the
RLF or handover failure happens includes the second
base station taking a TAI of a cell that the UE accesses
to when the UE accesses to the target system again as
the TAI of the cell that serves the UE last before the failure
happens.
[0030] In an implementation, the method further in-
cludes the second base station receiving a mobility his-
tory report transmitted by the UE, and the second base
station determining the location information of the cell
that serves the UE last before the RLF or handover failure
happens further according to information of UE history
cells contained in the mobility history report.
[0031] In an implementation, the information of the UE
history cells contains ECGIs and location information of
the UE history cells, and determining the location infor-
mation of the cell that serves the UE last before the RLF
or handover failure happens includes determining the lo-
cation information of the cell that serves the UE last be-
fore the RLF or handover failure happens according to
the cell identity of the cell that serves the UE last before
the RLF or handover failure happens, and the ECGIs and
location information of the UE history cells.
[0032] In an implementation, when the cell identity of
the cell that serves the UE last before the RLF or hando-
ver happens in the RLF report is an ECGI, determining
the location information of the cell that serves the UE last
before the RLF or handover failure happens includes the
second base station determining the PCI and frequency
information of the cell that serves the UE last before the
RLF or handover happens according to a corresponding
relation between the ECGIs and PCIs and frequency in-
formation of the UE history cells contained in the infor-
mation of the UE history cells, and determining the loca-
tion information of the cell that serves the UE last before
the RLF or handover failure happens by using the ANR
procedure.
[0033] In an implementation, the second base station
transmitting the RLF report to the first base station by the
S1 message includes the second base station transmit-
ting the RLF report to a second core network node to
which the second base station connects by the S1 mes-
sage that carries the target node identity, the second core
network node determining whether the second base sta-
tion and the first base station are connected to a same
core network node pool according to the location infor-
mation contained in the target node identity, and the de-
termination is yes, then the second core network node
determining the first base station according to the base
station identity of the first base station and transmitting
the RLF report to the first base station, and if it is deter-
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mined that the first base station and the second base
station are connected to different core network node
pools, then the second core network node determining
a first core network node to which the first base station
connects according to the location information contained
in the target node identity, and transmitting the RLF report
to the first core network node by the S1 message that
carries the target node identity, and the first core network
node determining the first base station according to the
base station identity of the first base station contained in
the target node identity, and transmitting the RLF report
to the first base station.
[0034] In accordance with another aspect of the
present disclosure, a base station apparatus is provided.
The base station apparatus includes a location informa-
tion obtaining unit and a transmitting unit, in which the
location information obtaining unit is configured for a tar-
get base station of a handover to obtain location infor-
mation of a source cell or location information of a UE
history cell, and the transmitting unit is configured to
transmit a handover report to a source base station or to
a base station where the UE history cell is located, ac-
cording to the obtained location information of the source
cell or the location information of the UE history cell, the
handover report including an unnecessary handover re-
port, a too early handover report, or a handover to wrong
cell report.
[0035] In accordance with another aspect of the
present disclosure, a base station apparatus is provided.
The base station apparatus includes an RLF report re-
ceiving unit, a location information determination unit and
an RLF report transmitting unit, in which the RLF report
receiving unit is configured to receive an RLF report
transmitted by a UE, the location information determina-
tion unit is configured to determine location information
of a cell that serves the UE last before a failure happens
and a base station identity of a base station that serves
the UE last before the failure happens according to a cell
identity of the cell that serves the UE last before the failure
happens, and the RLF report transmitting unit is config-
ured to transmit the RLF report to the base station that
serves the UE last before the failure happens by an S1
message that carries a target node identity, and the target
node identity including the location information and the
base station identity of the base station that serves the
UE last before the failure happens.

Advantageous Effects of Invention

[0036] In conclusion, in the method and apparatus for
transmitting a handover report adopted by the present
disclosure, a source base station notifies a target base
station of information of a source cell or information of a
UE history cell (UE history information) containing loca-
tion information of the history cell. When the target base
station needs to transmit a handover report to the source
base station, the target base station routes the handover
report to the source base station or a base station con-

troller via a core network. Further, a method and an ap-
paratus for transmitting an RLF report are disclosed. In
the circumstance that after a handover, an RLF happens
to the UE or the handover fails, when there is no X2 in-
terface between a base station where the UE accesses
to the target system again and a base station that serves
the UE last before failure, the present disclosure disclos-
es a method of obtaining routing information of the base
station that serves the UE last before failure and trans-
mitting the RLF report through the S1 interface. With the
methods of the present disclosure, influence on the user
equipment is avoided, configuration of an operator is re-
duced, thus the mobility robustness optimization (MRO)
issue between different radio access technologies
(RATs) is addressed and the system performance is im-
proved.
[0037] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the present disclo-
sure.

Brief Description of Drawings

[0038] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 illustrates a schematic diagram of a structure
of a system architecture evolved (SAE) system ac-
cording to the related art;
FIG. 2 is a flowchart illustrating a basic principle of
performing self-optimization for an SAE system ac-
cording to the related art;
FIG. 3 illustrates a schematic diagram of a basic work
flow of a method for transmitting a handover report
according to an embodiment of the present disclo-
sure;
FIG. 4 illustrates a flow diagram of a method for trans-
mitting a handover report according to a first embod-
iment of the present disclosure;
FIG. 5 illustrates a flow diagram of a method for trans-
mitting a handover report according to a second em-
bodiment of the present disclosure;
FIG. 6 illustrates a flow diagram of a method for trans-
mitting a handover report according to a third em-
bodiment of the present disclosure;
FIG. 7 illustrates a flow diagram of a method for trans-
mitting a handover report according to a fourth em-
bodiment of the present disclosure;
FIG. 8 is a flowchart illustrating a basic work flow of
a method for transmitting a radio link failure (RLF)
report according to an embodiment of the present
disclosure;
FIG. 9 illustrates a flow diagram of a method for trans-
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mitting an RLF report according to the first embodi-
ment of the present disclosure;
FIG. 10 illustrates a flow diagram of a method for
transmitting an RLF report according to the second
embodiment of the present disclosure;
FIG. 11 illustrates a schematic diagram of a basic
structure of a first base station device according to
an embodiment of the present disclosure; and
FIG. 12 illustrates a schematic diagram of a basic
structure of a second base station device according
to an embodiment of the present disclosure.

[0039] Throughout the drawings, it should be noted
that like reference numbers are used to depict the same
or similar elements, features, and structures.

Mode for the Invention

[0040] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
present disclosure as defined by the claims and their
equivalents. It includes various specific details to assist
in that understanding but these are to be regarded as
merely exemplary. Accordingly, those of ordinary skill in
the art will recognize that various changes and modifica-
tions of the various embodiments described herein can
be made without departing from the scope and spirit of
the present disclosure. In addition, descriptions of well-
known functions and constructions may be omitted for
clarity and conciseness.
[0041] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the present dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
embodiments of the present disclosure is provided for
illustration purpose only and not for the purpose of limiting
the present disclosure as defined by the appended claims
and their equivalents.
[0042] It is to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.
[0043] A source base station and a source radio ac-
cess network (RAN) node in an embodiment of the
present disclosure are of a same concept, including an
evolved Node-B (eNB) in long term evolution (LTE), a
radio network controller (RNC) in universal terrestrial ra-
dio access network (UTRAN), or a base station sub-sys-
tem (BSS) in global system for mobile communications
(GSM) enhanced data rate for GSM evolution (EDGE)
radio access network (GERAN).
[0044] To address the issue existing in the related art,
a method for transmitting a handover report is provided.
Specifically, provided with information of a source cell or

location information of a history cell contained in user
equipment (UE) history information notified by a source
base station to a target base station, when the target
base station needs to transmit a handover report to the
source base station or to a base station where the UE
history cell is located, the target base station uses the
information of the source cell or the location information
of the UE history cell received from the source base sta-
tion to route a message to the source base station or to
the base station where the history cell is located or a
base station controller via a core network. Further, when
information needs to be transmitted between a base sta-
tion that is newly accessed to by the UE and a base sta-
tion that serves the UE last before a failure happens and
there is no X2 interfaces between the two base stations,
a method of how to obtain routing information of the base
station that serves the UE last before the failure happens
and how to transmit an RLF report via an S1 interface is
provided. With the method of the present disclosure, in-
fluence on the user equipment is avoided, an operator’s
configuration is reduced, so that the mobility robustness
optimization (MRO) issue between different radio access
technologies (RATs) is addressed and the system per-
formance is improved.
[0045] FIG. 3 illustrates a schematic diagram of a basic
work flow of a method for transmitting a handover report
according to an embodiment of the present disclosure.
As shown in FIG. 3, the flow includes the following oper-
ations.
[0046] Referring to FIG. 3, at operation 301, a target
base station obtains location information of a source cell
or location information of a UE history cell from the source
cell information or UE history information transmitted
from a source base station.
[0047] The target base station obtains the location in-
formation of the source cell or the location information of
the history cell visited by the UE in two methods. The first
method is that the source base station includes the loca-
tion information of the history cell visited by the UE into
the UE history information transmitted to the target base
station.
[0048] Specifically, if the UE history cell is an evolved
UTRAN (E-UTRAN) cell, then the location information of
the UE history cell contains a tracking area identity (TAI)
or tracking area code (TAC) of the UE history cell. If the
UE history cell is an E-UTRAN cell, since cell information
in UE history information originally contains information,
such as cell global identity, cell type, time UE stayed in
cell, and the like, when the location information of the UE
history cell is added, the cell information in the UE history
information contains a cell global identity, a TAI or TAC
of the cell, a cell type, time the UE stayed in the cell, and
the like. If the UE history cell is an E-UTRAN cell, the
location information of the UE history cell may also con-
tain a base station type or a base station identity of a
base station where the UE history cell is located, the tar-
get base station determines a global base station identity
of the base station where the UE history cell is located
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according to the base station type or base station identity
of the base station where the UE history cell is located,
and uses the global base station identity for subsequently
transmitting the handover report. Specifically, the target
base station may know the global base station identity
of the source LTE base station through the following three
method.

Method 1: knowing from ECGI

[0049] In the information of the UE history cell trans-
mitted from the source base station to the target base
station, a cell identity (E-UTRAN cell global identifier (EC-
GI)) is contained. The target base station knows the base
station type of the source base station according to con-
figuration or according to an ECGI code, and extracts a
global base station identity of the base station where the
UE history cell is located from the ECGI according to the
base station type, e.g., determining whether the base
station type is macro base station or home eNB (HeNB).
If the base station type is macro base station, the first 20
bits of an evolved cell identity (ECI) contained in the ECGI
is the base station identity, and if the base station type
is HeNB, then the ECI is the base station identity. The
base station identity together with the public land mobile
network (PLMN) identity is the global base station identity
of the source base station.

Method 2: knowing from ECGI

[0050] The source base station further includes the
base station type of the base station where the UE history
cell is located in the location information of the UE history
cell. The target base station obtains the global base sta-
tion identity of the source base station from the ECGI and
the base station type received from the source base sta-
tion. For example, if the base station type is macro base
station, then the first 20 bits of the ECI included in the
ECGI is the base station identity. If the base station type
is HeNB, then the ECI is the base station identity. The
base station identity together with the PLMN identity is
the global base station identity of the source base station.

Method 3: the source base station includes the base sta-
tion identity or global base station identity of the base 
station where the UE history cell is located in the location 
information of the UE history cell

[0051] If the base station identity is included, then the
target base station knows the PLMN identity according
to the ECGI. The target base station knows the global
base station identity of the source base station from the
source base station.
[0052] When the target base station needs to transmit
information to the source base station via a Router Inter-
face Marking (RIM) message, the target base station may
include the TAI and the global base station identity in an
RIM routing address. When the target base station needs

to use the TAI of the source cell and/or the global base
station identity of the source base station to route other
messages to the source base station via a core network,
the target base station may include the TAI and/or the
global base station identity in the messages.
[0053] If the UE history cell is a UTRAN cell, then the
location information of the UE history cell contains a lo-
cation area identity (LAI) or location area code (LAC),
and/or a routing area code (RAC), and/or an RNC iden-
tity, and/or an expanded RNC identity of the UE history
cell. In addition, when the UE history cell is a UTRAN
cell, since cell information in UE history information orig-
inally contains a UTRAN cell identity, a cell type, and time
UE stayed in cell, therefore, when the location informa-
tion of the UE history cell is added, the cell information
in the UE history information contains the UTRAN cell
identity, the cell type, the time UE stayed in cell, and the
location information of the UE history cell.
[0054] If the UE history cell is a GERAN cell, then the
location information of the UE history cell contains an LAI
or LAC, and/or an RAC, and/or a cell identity (CI) of the
UE history cell. In addition, if the UE history cell is a GER-
AN cell, since cell information in UE history information
originally contains a GERAN cell identity, time UE stayed
in cell, and the like, therefore, when the location informa-
tion of the UE history cell is added, the cell information
in the UE history information contains the GERAN cell
identity, the LAI or LAC, and/or the RAC, and/or the CI
of the GERAN cell, time the UE stayed in the GERAN
cell, and the like.
[0055] The target base station determines the location
information of the source cell or the location information
of the UE history cell from the location information of the
UE history cells.
[0056] The second method of the target base station
obtaining the location information of the source cell is
that the source base station transmits the source cell
information which includes a cell identity of the source
cell and location information of the source cell, to the
target base station. Different RATs may have different
types of location information, for information referring to
the description of the location information of the UE his-
tory cell.
[0057] The source base station notifies a base station
where the target cell is located the location information
of the source cell or the location information of the UE
history cell by a relocation required message or a hando-
ver required message, a forward relocation request mes-
sage, a relocation request message or a handover re-
quest message, or may transmit the location information
of the source cell or the location information of the UE
history cell to the base station controlling the target cell
by a source-to-target transparent container contained in
the messages.
[0058] The UE history information may only contain
information of cells that serve the UE in active mode be-
fore the UE accesses to the target cell, and a most re-
cently visited cell is put first. The UE history information
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may contain information of cells that are camped by the
UE in idle mode as well, and the information of cells that
are camped by the UE in idle mode is the same as the
information of cells that are visited by the UE in connected
mode. In the circumstance that the UE history information
both contains history cells visited by the UE in active
mode and history cells visited by the UE in idle mode,
the cells may be sorted according to an order in which
the UE accesses to the cells, and a most recently visited
cell is put first. Or the history cells visited by the UE in
active mode and the history cells visited by the UE in idle
mode are sorted separately, and a most recently visited
cell is put first.
[0059] At operation 302, when the target base station
needs to transmit a handover report to the base station
where the source cell of the UE or the UE history cell is
located, the target base station transmits the handover
report to the source base station or to the base station
where the UE history cell is located according to the ob-
tained location information of the source cell or the loca-
tion information of the UE history cell.
[0060] As described above, the base station and the
RAN access point are of a same concept.
[0061] Specifically, when the target base station de-
tects that the base station of the source cell triggers an
improper inter-RAT handover to a target cell, the base
station of the target access system transmits a handover
report to the base station where the source cell is located
to notify the base station where the source cell is located
of the improper inter-RAT handover, e.g., an unneces-
sary inter-RAT handover, a too early inter-RAT handover,
or a handover to wrong RAT. A message that carries the
handover report contains a cell identity of the source cell
and the location information of the source cell. The loca-
tion information may be a LAI or LAC of the source cell,
and/or an RAC of the source cell, and/or an RNC identity
of the source cell, and/or an expanded RNC identity of
the source cell, and/or a TAI of the source cell, and/or a
base station type or base station identity or global base
station identity of the base station where the source cell
is located.
[0062] Specifically, the target base station first trans-
mits the message that carries the handover report to a
target core network node (e.g., a mobility management
entity (MME) or serving general packet radio service
(GPRS) support node (SGSN) or mobile switching center
(MSC)), the target core network node finds a source core
network node (e.g., an SGSN or MSC or MME) according
to the LAI or RAC or TAI of the source cell or the UE
history cell. Then the source core network node finds the
source base station or the base station where the UE
history cell is located (e.g., an RNC or eNB or BSS) ac-
cording to the RNC identity, or the source cell identity, or
the source base station identity (a base station identity
or a global base station identity), or the CI. Specifically,
if the source access system is 3rd Generation (3G), then
the target core network node finds the source SGSN ac-
cording to the LAI, and/or RAC. If the source access sys-

tem is LTE, then the target core network node finds the
source MME according to the TAI or TAC. If the source
access system is 2nd Generation (2G), then the target
core network node finds the source MSC according to
the LAI or LAC, and/or RAC. If the source access system
is 3G, then the source SGSN finds the source base sta-
tion (i.e., a source RNC) according to the RNC identity
or expanded PNC identity of the source cell. If the source
access system is LTE, then the source MME finds the
source base station eNB according to the source cell
identity or the source base station identity (a base station
identity or a global base station identity). And if the source
access system is 2G, then the source MSC finds the
source base station (i.e., a source BSS) according to the
CI.
[0063] At this point, the description of the overall work
flow of the method for transmitting a handover report ac-
cording to the present disclosure is completed.
[0064] FIG. 4 illustrates a flow diagram of a method for
transmitting a handover report according to a first em-
bodiment of the present disclosure. Handover from LTE
to 2G or 3G is used an example to illustrate transmission
of an unnecessary handover report. Herein operations
irrelevant to the present disclosure will be omitted. As
shown in FIG. 4, the flow includes the following opera-
tions.
[0065] Referring to FIG. 4, at operation 401, an eNB
decides to perform a handover. The eNB transmits a
handover required message to an MME.
[0066] UE history information contained in the hando-
ver required message contains location information of
history cells that have been visited by the UE, and infor-
mation of the location information of the history cells that
have been visited by the UE is the same as that in oper-
ation 301, and will not be elaborated herein. The hando-
ver required message contains coverage and quality con-
dition information.
[0067] The UE history information may only contain
information of cells that serve the UE in active mode be-
fore the UE accesses to a target cell, and a most recently
visited cell is put first. The UE history information may
contain information of cells that are camped by the UE
in idle mode as well, and the information of cells that are
camped by the UE in the idle mode is the same as the
information of cells that are visited by the UE in connected
mode. In the circumstance that the UE history information
contains both history cells visited by the UE in active
mode and history cells visited by the UE in idle mode,
the cells may be sorted according to an order in which
the UE accesses to the cells, and a most recently visited
cell is put first. Or the history cells visited by the UE in
active mode and the history cells visited by the UE in idle
mode are sorted separately, and a most recently visited
cell is put first.
[0068] At operation 402, the MME transmits a forward
relocation request message to an SGSN/MSC. If the tar-
get cell is a UTRAN cell, then the target core network
node is an SGSN, and if the target cell is a GERAN cell,
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then the target core network node is an MSC.
[0069] UE history information contained in the forward
relocation request message contains location informa-
tion of history cells that have been visited by the UE, and
information of the location information of the history cells
that have been visited by the UE is the same as that in
operation 301, and will not be elaborated herein.
[0070] At operation 403, the SGSN/MSC transmits a
relocation request message to an RNC/BSS. If the target
cell is a UTRAN cell, then the target core network node
is an SGSN, and the target radio access network node
is an RNC. If the target cell is a GERAN cell, then the
target core network node is an MSC, and the target radio
access network node is a BSS.
[0071] UE history information contained in the reloca-
tion request message contains location information of
history cells that have been visited by the UE, and infor-
mation of the location information of the history cells that
have been visited by the UE is the same as that in oper-
ation 301, and will not be elaborated herein. The RNC or
BSS stores the received UE history information.
[0072] At operation 404, the RNC/BSS transmits a re-
location request acknowledgement message to the SG-
SN/MSC.
[0073] At operation 405, the SGSN/MSC transmits a
forward relocation response message to the MME.
[0074] At operation 406, the MME transmits a reloca-
tion command message to the eNB.
[0075] At operation 407, the eNB transmits a handover
from E-UTRAN command message to the UE.
[0076] At operation 408, the UE transmits a handover
to UTRAN completion message to the RNC or transmits
a corresponding GERAN message to the BSS.
[0077] If the RNC/BSS receives coverage and quality
condition information from the handover request mes-
sage, the RNC/BSS instructs the UE to continue to meas-
ure the source radio access system E-UTRAN after the
UE connects to the UTRAN/GERAN for a time, and trans-
mits a measurement report to the RNC/BSS. When the
specified time expires, the RNC/BSS determines wheth-
er the RNC/BSS needs to transmit an unnecessary inter-
RAT handover to the source base station according to
the measurement report received from the UE or the cov-
erage and quality condition received from the source
base station. When the handover report needs to be
transmitted, following operations will be executed.
[0078] At operation 409, the RNC/BSS transmits a
handover report of unnecessary handover to the target
core network node SGSN/MSC.
[0079] The message for transmission of the unneces-
sary inter-RAT handover contains a global base station
identity of a base station where a source cell is located
and a TAI of the source cell. The unnecessary inter-RAT
handover report further contains a cell global identity of
the source cell (ECGI). The RNC/BSS knows the cell
identity of the source cell and the TAI of the source cell
according to the received UE history information. The
RNC/BSS knows the global base station identity of the

source base station according to the cell global identity
of the source cell or the received UE history information.
Specifically, the RNC/BSS knows the global base station
identity of the source base station according to the cell
global identity of the source cell, or according to the cell
global identity of the source cell and the source base
station type, or directly according to the received global
base station identity of the source base station. Since
the most recent cell information contained in the UE his-
tory information is put first in the list.
[0080] At operation 410, the target core network node
SGSN/MSG transmits the handover report to the source
core network node MME.
[0081] The target core network node SGSN/MSC finds
the source core network node MME according to the TAI
of the source cell contained in the message for unnec-
essary inter-RAT handover transmission.
[0082] At operation 411, the source core network node
MME transmits the handover report to a source base
station eNB.
[0083] The source MME finds the source base station
eNB according to the source cell identity or the source
base station identity. And from the cell global identity of
the source cell contained in the unnecessary inter-RAT
handover report, the source base station knows from
which cell to an RAT where the target base station is
located the unnecessary handover to another RAT is trig-
gered.
[0084] At this point, the description of the overall work
flow of the method for transmitting a handover report ac-
cording to a first embodiment of the present disclosure
is completed.
[0085] FIG. 5 illustrates a flow diagram of a method for
transmitting a handover report according to a second em-
bodiment of the present disclosure. Handover from LTE
to 2G or 3G is used an example to illustrate transmission
of an unnecessary handover report. Herein operations
irrelevant to the present disclosure will be omitted. As
shown in FIG. 5, the flow includes the following opera-
tions.
[0086] Referring to FIG. 5, at operation 501, an eNB
decides to perform a handover. The eNB transmits a
handover required message to an MME.
[0087] The message contains information of a source
cell. The information of the source cell contains a cell
identity of the source cell and location information of the
source cell. Specifically, in an embodiment of the present
disclosure, the location information of the source cell con-
tains a TAI of the source cell. The location information of
the source cell may also contain a base station type or
base station identity of the base station where the source
cell is located (a base station identity or a global base
station identity). The target base station uses the deter-
mined or directly received global base station identity for
subsequent transmission of the handover report. Specif-
ically, the target base station may know the global base
station identity of the source base station through the
following three methods.
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Method 1: knowing from ECGI

[0088] In the information of the source cell transmitted
from the source base station to the target base station,
a source cell identity (ECGI) is contained. The target base
station knows the base station type of the source base
station according to configuration or according to an EC-
GI code, and extracts a global base station identity of the
base station where the source cell is located from the
ECGI according to the base station type, e.g., determin-
ing whether the base station type is macro base station
or HeNB. If the base station type is macro base station,
then the first 20 bits of an ECI contained in the ECGI is
the base station identity, and if the base station type is
HeNB, then the ECI is the base station identity. The base
station identity together with the PLMN identity is the glo-
bal base station identity of the source base station. Cor-
responding to this method, the location information of the
source cell needs not to contain the base station type or
base station identity of the base station where the source
cell is located.

Method 2: knowing from ECGI

[0089] The source base station further includes the
base station type of the base station where the source
cell is located in the location information of the source
cell. The target base station obtains the global base sta-
tion identity of the source base station from the ECGI and
the base station type received from the source base sta-
tion. For example, if the base station type is macro base
station, then the first 20 bits of the ECI included in the
ECGI is the base station identity. If the base station type
is HeNB, then the ECI is the base station identity. The
base station identity together with the PLMN identity is
the global base station identity of the source base station.

Method 3: the source base station includes the base sta-
tion identity or global base station identity of the base 
station where the source cell is located in the location 
information of the source cell

[0090] If the base station identity is included, then the
target base station knows the PLMN identity according
to the ECGI. The target base station knows the global
base station identity of the source base station from the
source base station.
[0091] When the target base station needs to transmit
information to the source base station via an RIM mes-
sage, the target base station may include the TAI and
the global base station identity in an RIM routing address.
When the target base station needs to use the TAI of the
source cell and/or the global base station identity of the
source base station to route other messages to the
source base station via a core network, the target base
station may include the TAI and/or the global base station
identity in the messages.
[0092] The handover required message contains cov-

erage and quality condition information.
[0093] At operation 502, the MME transmits a forward
relocation request message to an SGSN/ MSC. If a target
cell is a UTRAN cell, then the target core network node
is an SGSN, and if the target cell is a GERAN cell, then
the target core network node is an MSC.
[0094] The forward relocation request message con-
tains information of the source cell. The information of
the source cell is the same as that in operation 501, which
will not be elaborated herein.
[0095] At operation 503, the SGSN/MSC transmits a
relocation request message to an RNC/BSS. If the target
cell is a UTRAN cell, then the target core network node
is an SGSN, and the target radio access network node
is an RNC. If the target cell is a GERAN cell, then the
target core network node is an MSC, and the target radio
access network node is a BSS.
[0096] The relocation request message contains infor-
mation of the source cell. The information of the source
cell is the same as that in operation 501, and will not be
elaborated herein. The RNC/BSS stores the information
of the source cell.
[0097] At operation 504, the RNC/BSS transmits a re-
location request acknowledgement message to the SG-
SN/MSC.
[0098] At operation 505, the SGSN/MSC transmits a
forward relocation response message to the MME.
[0099] At operation 506, the MME transmits a reloca-
tion command message to the eNB.
[0100] At operation 507, the eNB transmits a handover
from E-UTRAN command message to the UE.
[0101] At operation 508, the UE transmits a handover
to UTRAN completion message to the RNC or transmits
a corresponding GERAN message to the BSS.
[0102] If the RNC/BSS receives coverage and quality
condition information from the handover request mes-
sage, the RNC/BSS instructs the UE to continue to meas-
ure the source radio access system E-UTRAN after the
UE connects to the UTRAN/GERAN for a time, and trans-
mits a measurement report to the RNC/BSS. When the
specified time expires, the RNC/BSS determines wheth-
er the RNC/BSS needs to transmit an unnecessary inter-
RAT handover to the source base station according to
the measurement report received from the UE or the cov-
erage and quality condition received from the source
base station. When the handover report needs to be
transmitted, following operations will be executed.
[0103] At operation 509, the RNC/BSS transmits a
handover report of unnecessary handover to the target
core network node SGSN/MSC.
[0104] The message for transmission of the unneces-
sary inter-RAT handover contains a global base station
identity of a base station where a source cell is located
and a TAI of the source cell. The unnecessary inter-RAT
handover report further contains a cell global identity of
the source cell (ECGI). The RNC/BSS knows the cell
identity of the source cell and the TAI of the source cell
according to the received information of the source cell.
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The RNC/BSS knows the global base station identity of
the source base station according to the cell global iden-
tity of the source cell or the received information of the
source cell. Specifically, the RNC/BSS knows the global
base station identity of the source base station according
to the cell global identity of the source cell, or according
to the cell global identity of the source cell and the source
base station type, or directly according to the received
global base station identity of the source base station.
[0105] At operation 510, the target core network node
SGSN/MSG transmits the handover report to the source
core network node MME.
[0106] The target core network node SGSN/MSC finds
the source core network node MME according to the TAI
of the source cell contained in the message for unnec-
essary inter-RAT handover transmission.
[0107] At operation 511, the source core network node
MME transmits the handover report to a source base
station eNB.
[0108] The source MME finds the source base station
eNB according to the source cell identity or the source
base station identity (a base station identity or a global
base station identity). And from the cell global identity of
the source cell contained in the unnecessary inter-RAT
handover message, the source base station knows from
which cell to an RAT where the target base station is
located the unnecessary handover to another RAT is trig-
gered.
[0109] Now, the description of the overall work flow of
the method for transmitting a handover report according
to the second embodiment of the present disclosure is
completed.
[0110] FIG. 6 illustrates a flow diagram of a method for
transmitting a handover report according to a third em-
bodiment of the present disclosure. Handover from 2G
or 3G to LTE is used as an example to illustrate the meth-
od that a target base station obtains location information
of a source base station. Herein operations irrelevant to
the present disclosure will be omitted. As shown in FIG.
6, the flow includes the following operations.
[0111] Referring to FIG. 6, at operation 601, the
RNC/BSS decides to perform a handover. The RNC/BSS
transmits a relocation required message to the SG-
SN/MSC. If a source cell is a UTRAN cell, then the source
radio access network node is an RNC, and the source
core network node is an SGSN. If the source cell is a
GERAN cell, then the source radio access network node
is a BSS, and the source core network node is an MSC.
[0112] UE history information contained in the reloca-
tion required message contains location information of
UE history cells, and information of the location informa-
tion of the UE history cells is the same as that in operation
301, and will not be elaborated herein.
[0113] The UE history information may only contain
information of cells that serve the UE in active mode be-
fore the UE accesses to a target cell, and a most recently
visited cell is put first. The UE history information may
contain information of cells that are camped by the UE

in idle mode as well, and the information of cells that are
camped by the UE in idle mode is the same as the infor-
mation of cells that are visited by the UE in connected
mode. In the circumstance that the UE history information
contains both history cells visited by the UE in active
mode and history cells visited by the UE in idle mode,
the cells may be sorted according to an order in which
the UE accesses to the cells, and a most recently visited
cell is put first. Or the history cells visited by the UE in
active mode and the history cells visited by the UE in idle
mode are sorted separately, and a most recently visited
cell is put first.
[0114] At operation 602, the SGSN/MSC transmits a
forward relocation request message to the MME.
[0115] UE history information contained in the forward
relocation request message contains location informa-
tion of history cells that have been visited by the UE, and
information of the location information of the history cells
that have been visited by the UE is the same as that in
operation 301, and will not be elaborated herein.
[0116] At operation 603, the MME transmits a hando-
ver request message to the eNB.
[0117] UE history information contained in the hando-
ver request message contains location information of his-
tory cells that have been visited by the UE, and informa-
tion of the location information of the history cells that
have been visited by the UE is the same as that in oper-
ation 301, and will not be elaborated herein. The eNB
stores the received UE history information.
[0118] At operation 604, the eNB transmits a handover
request acknowledgement message to the MME.
[0119] At operation 605, the MME transmits a forward
relocation response message to the SGSN/MSC.
[0120] At operation 606, the SGSN/MSC transmits a
relocation command message to the RNC/BSS.
[0121] At operation 607, the RNC/BSS transmits a
handover from UTRAN command message or a packet
switched (PS) handover command message to the UE.
[0122] At operation 608, the UE transmits a handover
to E-UTRAN completion message to the RNC/BSS.
[0123] At this point, the description of the overall work
flow of the method for transmitting a handover report ac-
cording to the third embodiment of the present disclosure
is completed.
[0124] FIG. 7 illustrates a flow diagram of a method for
transmitting a handover report according to a fourth em-
bodiment of the present disclosure. In the embodiment
of the present disclosure, the information received from
the source base station during the handover procedure
of the third embodiment shown in FIG. 6 is used. An em-
bodiment of the present disclosure may be applied in the
following scenario. If in the third embodiment of the
present disclosure, shortly after the RNC/BSS hands
over the UE successfully to eNB1, RLF happens to the
UE in a cell of the eNB1, when the UE accesses to a LTE
cell again, e.g., accessing cell 2 (a cell controlled by
eNB2), or is handed over to the cell 2, the UE transmits
stored RLF report information to the base station eNB2
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where the cell 2 is located. When the UE accesses to the
cell 1 and RLF happens, the UE may first access to a 3G
cell, e.g., cell3, and then return and access to the LTE
cell2 or then be handed over to the LTE cell 2. As shown
in FIG. 7, the method includes the following operations.
[0125] Referring to FIG. 7, at operation 701, RLF hap-
pens to the UE in the cell of the eNB1.
[0126] At operation 702, when the UE returns to the
LTE cell, for example the UE establishing an RRC con-
nection in the cell 2 controlled by the LTE eNB2 or exe-
cuting RRC connection re-establishment, or when the
UE is handed over to the LTE cell 2, the UE indicates to
the base station that the UE has RLF report information
by transmitting an RRC connection establishment re-
quest or an RRC connection establishment completion
or an RRC connection re-establishment request or an
RRC connection re-establishment completion or hando-
ver completion or RRC connection re-configuration com-
pletion or other RRC messages to the base station.
[0127] At operation 703, the eNB2 requests the UE to
report the RLF report information. The UE transmits the
stored RLF report to the eNB2. The UE RLF report con-
tains a cell identity of a cell that serves the UE last before
the failure happens. The content of the UE RLF report is
not what is concerned by the present disclosure, and will
not be elaborated herein.
[0128] At operation 704, the eNB2 transmits an RLF
indication message to the eNB1 that serves the UE last
before the failure happens. The UE RLF report contains
the cell identity of the cell that serves the UE last before
the failure happens, and the eNB2 transmits the RLF
report to the base station in which the cell where the RLF
happens is located, i.e., eNB1. The RLF indication mes-
sage contains the UE RLF report information received
from the UE.
[0129] When there is an X2 interface between the
eNB1 and the eNB2, the eNB2 may transmit the RLF
report to the eNB1 directly. When there is no X2 interface,
the eNB2 may transmit the RLF report to the eNB1 using
an S1 interface according to a method provided below.
[0130] At operation 705, the eNB1 determines a rea-
son for the failure, the determination method is not what
is concerned in an embodiment of the present disclosure
and will not be elaborated herein.
[0131] At operation 706, the eNB1 transmits a hando-
ver report carrying the reason for the failure, e.g., a too
early inter-RAT handover, or a handover to wrong RAT,
to a base station that triggers the handover.
[0132] Specifically, in an embodiment of present dis-
closure, the eNB1 transmits the handover report to the
MME. The eNB1 may transmit the handover report to the
MME by an eNB direct information transfer message or
other S1 messages. The S1 message may contain an
identity of a source cell that triggers the last handover,
and the reason for the failure (e.g., too early inter-RAT
handover or handover to wrong RAT or cell), and/or an
identity of a target cell of the last handover. The S1 mes-
sage may contain routing information.

[0133] If the base station that triggers the handover is
a UTRAN base station, the routing information contains
LAI, RAC and RNC identity of the cell that triggers the
handover, and may also contain an expanded RNC iden-
tity of an RNC where the cell that triggers the handover
is located (i.e., location information of a source cell). The
eNB1 knows the LAI, RAC, RNC identity, and/or expand-
ed RNC identity of the source UTRAN cell according to
the UE history information received during the handover
(e.g., through the flow in FIG. 6), as the most recent cell
information contained in the UE visit history information
is put first in the list. If the base station that triggers the
handover is a GERAN base station, the routing informa-
tion contains the LAI, RAC and CI of the cell that triggers
the handover (i.e., location information of the source cell).
The eNB1 knows the LAI, RAC, and CI of the source
GERAN cell according to the UE history information re-
ceived during the handover (e.g., through the flow in FIG.
6), as the most recent cell information in the UE visit
history information is put first in the list.
[0134] At operation 707, the MME transmits a hando-
ver report to the SGSN/MSC. The MME finds the SG-
SN/MSC according to the routing information in the re-
ceived message. The MME finds the source SGSN/MSC
according to the received LAI, and/or RAC.
[0135] At operation 708, the SGSN/MSC transmits the
received handover report to the RNC/BSS. If the source
base station is a UTRAN base station, the SGSN finds
a source RNC according to the RNC identity or expanded
RNC identity in the received message. If the source base
station is a GERAN base station, the SGSN finds a
source BSS according to CI in the received message.
The RNC/BSS makes statistics of MRO issues according
to the reason for the failure contained in the received
handover report and identities of a source cell and target
cell of the last handover before the failure occurs.
[0136] At this point, the description of the overall work
flow of the method for transmitting a handover report in
which a first base station indicates a failure event to a
second base station according to the fourth embodiment
of the present disclosure is completed.
[0137] FIG. 8 is a flowchart illustrating a basic flow of
a method for transmitting an RLF report according to an
embodiment of the present disclosure. The method is
applicable for transmitting an RLF report in a scenario
where after the UE is handed over to a target system and
an RLF or handover failure happens, the UE accesses
to the target system again, and there is no X2 interface
between a base station accessed to by the UE in the
target system after the failure (referred to as second base
station hereafter) and a base station that serves the UE
last before the failure happens. As shown in FIG. 8, the
method includes the following operations.
[0138] Referring to FIG. 8, at operation 801, the second
base station receives the RLF report transmitted by the
UE, the RLF report containing a cell identity of a cell that
serves the UE last before the failure occurs.
[0139] In an implementation, the second base station
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may request mobility history report information from the
UE, the mobility history report information containing cell
information of cells that have been visited by the UE. The
cell information may include or not contain location infor-
mation of the cells.
[0140] At operation 802, the second base station de-
termines location information of the cell that serves the
UE last before the failure occurs and a base station iden-
tity of the first base station according to the cell identity
of the cell that serves the UE last before the failure occurs.
[0141] The second base station may obtain the base
station identity of the first base station that serves the UE
last before the failure occurs according to the cell identity
of the cell that serves the UE last before the failure occurs.
[0142] The second base station may determine the lo-
cation information of the cell that serves the UE last be-
fore the failure occurs according to the content in the RLF
report directly by the following two methods. The first
method is that if the UE RLF report contains a cell identity,
ECGI or PCI, and frequency information of the cell that
serves the UE last before the failure occurs, the second
base station may search for the location information of
the cell that corresponds to the cell identity of the cell that
serves the UE last before the failure occurs in a neighbor
relation table. If the cell that serves the UE last before
the failure occurs and the cell of the second base station
are not a neighbor relation, the corresponding location
information may be unable to be found. The second meth-
od is that if the UE RLF report contains a cell identity,
PCI, and frequency information of the cell that serves the
UE last before the failure happens, an automatic neigh-
bor relations (ANR) procedure may be used to determine
the location information of the cell that serves the UE last
before the failure occurs.
[0143] Further, when the second base station receives
the mobility history report information transmitted from
the UE, the second base station may determine the lo-
cation information of the cell that serves the UE last be-
fore the failure occurs, with reference to the mobility his-
tory report information and the cell identity of the cell that
serves the UE last before the failure occurs.
[0144] The first method may be that when the visit his-
tory cell information of the UE contains ECGI and location
information of a history cell that has been visited by the
UE, the location information of the cell that serves the
UE last before the failure occurs may be determined ac-
cording to the cell identity of the cell that serves the UE
last before the failure occurs, and the ECGI and location
information of the history cell that has been visited by the
UE.
[0145] The second method may be that when the cell
identity of the cell that serves the UE last before the failure
occurs is an ECGI, the second base station may deter-
mine the PCI and frequency information of the cell that
serves the UE last before the failure occurs according to
a correspondence relation between the ECGI, PCI and
frequency information of the history cell that has been
visited by the UE in the UE visit history cell information,

and use an ANR procedure to determine the location
information of the cell that serves the UE last before the
failure occurs.
[0146] At operation 803, the second base station trans-
mits the RLF report to the first base station by an S1
message that carries a target node identity to the first
base station. The target node identity includes the loca-
tion information of the cell that serves the UE last before
failure occurs and the base station identity of the first
base station.
[0147] To be specific, the second base station trans-
mits the RLF report to a second core network node to
which the second bases station connects by the S1 mes-
sage, and the second core network node determines a
first core network node to which the first base station
connects according to the location information of the cell
that serves the UE last before failure occurs, and trans-
mits the RLF report to the first core network node (this
operation is unnecessary when the first core network
node and the second core network node are a same
node), and then the first core network node determines
the first base station according to the base station identity
of the first base station, and transmits the RLF report to
the first base station.
[0148] The above method for transmitting the RLF re-
port will be illustrated by way of the following two embod-
iments of the present disclosure.
[0149] FIG. 9 illustrates a flow diagram of a method for
transmitting an RLF report according to the first embod-
iment of the present disclosure. Detailed description of
operations that are irrelevant to the present disclosure
will be omitted herein. In an embodiment of the present
disclosure, besides of introduction on implementation of
the method for transmitting the RLF report, implementa-
tion of handover report transmission based on the re-
ceived RLF report will also be given. For example, the
embodiment of present disclosure may be implemented
in the following scenario. As shown in FIG. 6, shortly after
the RNC/BSS successfully hands over the UE to eNB1,
an RLF happens to the UE in a cell of the eNB1, when
the UE accesses to a LTE cell (a cell controlled by eNB2),
e.g., accessing to cell 2 or being handed over to the cell
2, the UE transmits stored RLF report information to the
base station eNB2 where the cell 2 is located. When the
UE accesses to the cell 1 and the RLF occurs, the UE
may first access to a 3G cell, e.g., cell 3, and then return
and access to the LTE cell2 or then be handed over to
the LTE cell 2. As shown in FIG. 9, the method includes
the following operations.
[0150] Referring to FIG. 9, at operation 901, the RLF
happens to the UE in the cell of the eNB1.
[0151] At operation 902, when the UE returns to the
LTE cell, for example the UE establishing an RRC con-
nection in the cell 2 controlled by the LTE eNB2 or exe-
cuting RRC connection re-establishment, or when the
UE is handed over to the LTE cell 2, the UE indicates to
the base station that the UE has RLF report information
by transmitting an RRC connection establishment re-
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quest or an RRC connection establishment completion
or an RRC connection re-establishment request or an
RRC connection re-establishment completion or hando-
ver completion or RRC connection re-configuration com-
pletion or other RRC messages to the base station. The
UE may also indicate to the base station that the UE has
mobility history information using the RRC connection
re-establishment completion or above other RRC mes-
sages.
[0152] At operation 903, the eNB2 requests the UE to
report the RLF report information. The eNB2 may request
the UE to report the mobility history report information.
The UE transmits the stored RLF report to the eNB2. The
UE RLF report contains a cell identity of a cell that serves
the UE last before the failure. The content of the UE RLF
report is not what is concerned by the present disclosure,
and will not be elaborated herein. The UE transmits the
mobility history report to the eNB2. The mobility history
report contains a list of cell information of cells that have
been visited by the UE. The cell information of a cell that
has been visited by the UE contains an ECGI, PCI, and
frequency information of the cell, and time UE stayed in
the cell. The cell information of the cell that has been
visited by the UE also contains location information of
the cell. For an E-UTRAN cell, the location information
thereof is a TAI or TAC.
[0153] At operation 904, the eNB2 transmits the RLF
report to the MME2.
[0154] The RLF report contains the cell identity of the
cell that serves the UE last before the failure happens,
and the eNB2 transmits the RLF report to the base station
where the cell where the RLF occurs is located, i.e.,
eNB1, according to the cell identity. The eNB2 transmits
the RLF report to the eNB1 by an RLF indication mes-
sage. The RLF indication message contains the UE RLF
report information received from the UE.
[0155] If there is no X2 interface between the eNB1
and the eNB2, the RLF report needs to be transmitted
over the S1 interface. The eNB2 may transmit the RLF
report to the eNB1 by an eNB configuration transfer mes-
sage and an MME configuration transfer message, or by
other S1 messages. The eNB2 transmits the eNB con-
figuration transfer message or other S1 messages to the
MME2. The S1 messages contain the UE RLF report.
The S1 messages may contain an identity of a target
base station, i.e., an identity of the base station eNB1.
The identity of the target base station contains a CGI of
the target base station and a selected TAI.
[0156] The method that the eNB2 determines the CGI
of the target base station and the TAI of the cell that
serves the UE last before failure is as follows.
[0157] The UE RLF report contains the cell identity of
the cell that serves the UE last before failure, the cell
information of the cell that has been visited by the UE
contains the ECGI of the cell, the TAI or TAC of the cell,
and the eNB2 knows the TAI of the cell that serves the
UE last before failure according to the cell identity of the
cell that serves the UE last before failure and the ECGI

and TAI or TAC of the cell contained in the cell information
of the cell that has been visited by the UE. The eNB2
knows the global eNB identity of the base station that
serves the UE last before failure according to the cell
identity of the cell that serves the UE last before failure.
[0158] A core network node MME2 to which the eNB2
connects knows whether the eNB1 and the eNB2 are
connected to different MME pools according to the TAI
in the target base station identity. If they connects to dif-
ferent MME pool, then the MME2 finds the core network
node to which the eNB1 connects, i.e., target MME, such
as MME1, according to the TAI. The MME2 transmits the
UE RLF report to the MME1 at operation 905. At opera-
tion 906, the MME1 transmits the RLF report to the eNB1
by an MME configuration transfer message or other S1
messages.
[0159] At operation 907, the eNB1 determines a rea-
son for the failure, and the determination method is not
what concerned in an embodiment of the present disclo-
sure and will not be elaborated herein.
[0160] At operation 908, the eNB1 transmits a hando-
ver report which carries the reason for the failure, e.g., a
too early inter-RAT handover, or a handover to wrong
RAT, to a base station that triggers the handover. In an
embodiment of the present disclosure, the eNB1 trans-
mits the handover report to the MME1. The eNB1 may
transmit the handover report to the MME1 by an eNB
direct information transfer message or other S1 messag-
es. The S1 message may contain an identity of a source
cell that triggers the handover and the reason for the
failure (e.g., the two early inter-RAT handover or the
handover to wrong RAT), and /or an identity of a target
cell of the last handover. The S1 message may contain
routing information. Specifically, if the base station that
triggers the handover is a UTRAN base station, the rout-
ing information contains LAI, RAC and RNC identity of
the cell that triggers the handover, and may also contain
an expanded RNC identity of an RNC where the cell that
triggers the handover is located (i.e., location information
of a source cell). The eNB1 knows the LAI, RAC, RNC
identity, and/or expanded RNC identity of the source
UTRAN cell according to a method of an embodiment
shown in FIGS. 3, 4, 5 or 6. If the base station that triggers
the handover is a GERAN base station, the routing infor-
mation contains the LAI, RAC and CI of the cell that trig-
gers the handover (i.e., location information of the source
cell). The eNB1 knows the LAI, RAC, and CI of the source
GERAN cell according to a method of an embodiment
shown in FIGS. 3, 4, 5, or 6.
[0161] At operation 909, the MME1 transmits the
handover report to the SGSN/MSC. The MME1 finds the
SGSN/MSC according to the routing information in the
received message. The MME1 finds the source SG-
SN/MSC according to the received LAI, and/or RAC.
[0162] At operation 910, the SGSN/MSC transmits the
received handover report to the RNC/BSS. If the source
base station is a UTRAN base station, the SGSN finds
a source RNC according to the RNC identity or expanded
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RNC identity in the received message. If the source base
station is a GERAN base station, the SGSN finds a
source BSS according to CI in the received message.
The RNC/BSS makes statistics of MRO issues according
to the reason of the failure contained in the received
handover report and identities of a source cell and target
cell of the last handover before the failure occurs.
[0163] At this point, the description of the overall work
flow of the method for transmitting an RLF report accord-
ing to the first embodiment of the present disclosure is
completed.
[0164] FIG. 10 illustrates a flow diagram of a method
for transmitting an RLF report according to the second
embodiment of the present disclosure. Detailed descrip-
tion of operations that are irrelevant to the present dis-
closure will be omitted herein. Similar with that in the
embodiment shown in FIG. 9, in an embodiment of the
present disclosure, besides of introduction on implemen-
tation of the method for transmitting the RLF report, im-
plementation of handover report transmission based on
the received RLF report will also be given. For example,
the embodiment of present disclosure may be imple-
mented in the following scenario. As shown in FIG. 6,
shortly after the RNC/BSS successfully hands over the
UE to eNB1, an RLF happens to the UE in a cell of the
eNB1, when the UE accesses to a LTE cell (a cell con-
trolled by eNB2), e.g., accessing to cell 2 or being handed
over to the cell 2, the UE transmits stored RLF report
information to the base station where the cell 2 is located.
When the UE accesses to the cell 1 and the RLF occurs,
the UE may first access to a 3G cell, e.g., cell3, and then
return and access to the LTE cell2 or then be handed
over to the LTE cell 2. As shown in FIG. 10, the method
includes the following operations.
[0165] Referring to FIG. 10, operations 1001 and 1002
are similar to operations 901 and 902, and will not be
elaborated herein.
[0166] At operation 1003, the eNB2 requests the UE
to report the RLF report information. The eNB2 may re-
quest the UE to report the mobility history report infor-
mation. The UE transmits the stored RLF report to the
eNB2. The UE RLF report contains a cell identity of a cell
that serves the UE last before the failure. The content of
the UE RLF report is not what is concerned by the present
disclosure, and will not be elaborated herein. The UE
transmits the mobility history report to the eNB2. The
mobility history report contains a list of cell information
of cells that have been visited by the UE. The cell infor-
mation of a cell that has been visited by the UE contains
an ECGI, PCI, and frequency information of the cell, and
time the UE stayed in the cell. However, the cell informa-
tion of the cell that has been visited by the UE does not
contain location information of the cell
[0167] At operation 1004, the eNB2 transmits the RLF
report to the MME.
[0168] The RLF report contains the cell identity of the
cell that serves the UE last before the failure happens,
and the eNB2 transmits the RLF report to the base station

where the cell where the RLF occurs is located, i.e.,
eNB1, according to the cell identity. The eNB2 transmits
the RLF report to the eNB1 by an RLF indication mes-
sage. The RLF indication message contains the UE RLF
report information received from the UE.
[0169] If there is no X2 interface between the eNB1
and the eNB2, the RLF report needs to be transmitted
over S1 interface. The eNB2 may transmit the RLF report
to the eNB1 by an eNB configuration transfer message
and an MME configuration transfer message, or by other
S1 messages. The eNB2 transmits the eNB configuration
transfer message or other S1 messages to the MME.
The S1 messages contain the UE RLF report. The S1
messages may contain an identity of a target base sta-
tion, i.e., an identity of the base station eNB1. The identity
of the target base station contains a CGI of the target
base station and a selected TAI.
[0170] The UE RLF report contain the cell identity of
the cell that serves the UE last before failure, and the
eNB2 knows the CGI of the cell that serves the UE last
before failure according to the cell identity of the cell that
serves the UE last before failure. The eNB2 may know
a TAI of the cell that serves the UE last before failure by
the following several methods.
[0171] Method 1, the UE RLF report contains an ECGI
or PCI and frequency information of the cell that serves
the UE last before failure, and there is a TAI of a cell
corresponding to the ECGI and PCI in a neighbor relation
list stored at the eNB2.
[0172] Method 2, the UE RLF report contains the cell
identity PCI, and frequency information of the cell that
serves the UE last before failure, and the eNB2 knows
the TAI of the cell using an ANR procedure. The ANR
procedure needs to use the PCI, and the ANR procedure
is the same as that in related art, and will not be elabo-
rated herein.
[0173] Method 3, if the cell identity of the cell that
serves the UE last before failure in the UE RLF report is
an ECGI, the eNB determines the PCI and frequency
information of the cell that serves the UE last before fail-
ure according to the ECGI, PCI, and frequency informa-
tion contained in the cell information of the cells that have
been visited by the UE. The eNB2 know the TAI of the
cell that serves the UE last before failure by using an
ANR procedure. The ANR procedure may use the PCI,
and the ANR procedure is the same as that in related art,
and will not be elaborated.
[0174] Method 4, considering that the coverage of an
MME pool is relative large, and normally the eNB1 and
eNB2 in the above scenario are located in an MME pool,
then the TAI of the cell where the UE establishes the
RRC connection or where the UE re-accesses or where
the UE re-establishes a connection is used as the TAI of
the cell that serves the UE last before failure and is in-
cluded into the S1 message.
[0175] By one of the above four methods, the TAI of
the cell that serves the UE last before failure is deter-
mined. The eNB2 transmits the S1 message that carries
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the RLF report to a core network node MME to which the
eNB2 connects. The S1 message may include a target
node identity (i.e., target base station identity), and the
MME knows whether the eNB1 and the eNB2 are con-
nected with different MME pools according to the TAI in
the target base station identity. And if they connect to
different MME pool, then the MME2 finds the target MME
according to the TAI, and transmits the UE RLF report
to the target MME.
[0176] The MME or the target MME finds the eNB1
according to the ECGI in the target identity, and the MME
transmits the RLF report to the eNB1 by an MME config-
uration transfer message or other S1 messages at oper-
ation 1005.
[0177] Corresponding to the method 4 of the UE ob-
taining the TAI of the cell that serves the UE last before
failure, if the MME cannot find a corresponding base sta-
tion according to the ECGI in the target identity, which
indicates that the eNB1 and eNB2 belong to different
MME pools, then the MME may discard the UE RLF re-
port of this time.
[0178] The operations 1006 to 1009 are similar to op-
erations 907 to 910, and will not be elaborated.
[0179] Now, the description of the overall work flow of
the method for transmitting the RLF report in the second
embodiment is completed.
[0180] The foregoing is the implementation of the
method for transmitting an RLF report and a handover
report according to the present disclosure. The present
application also provides two kinds of bases station de-
vices which can be used to implement the above method
for transmitting the RLF report and the handover report.
[0181] FIG. 11 illustrates a first base station device pro-
vided according to an embodiment of the present disclo-
sure, which can be used to implement the method for
transmitting the handover report according to the present
disclosure.
[0182] Referring to FIG. 11, the base station device
includes a location information obtaining unit and a trans-
mitting unit.
[0183] The location information obtaining unit is used
as a target base station of a handover to obtain location
information of a source cell from a source base station
or location information of history cells that have been
visited by the UE, and transmits a handover report to
base stations where the history cells that have been vis-
ited by the UE or to the source base station, in which the
handover report may include an unnecessary handover
report, a too early handover report or a handover to wrong
cell report.
[0184] FIG. 12 illustrates a second base station device
provided according to an embodiment of the present dis-
closure, which can be used to implement the method for
transmitting the handover report according to the present
disclosure.
[0185] Referring to FIG. 12, the base station device
includes an RLF report receiving unit, a location informa-
tion determination unit, and an RLF report transmitting

unit.
[0186] The RLF report receiving unit is configured to
receive an RLF report transmitted by the UE.
[0187] The location information determination unit is
configured to determine location information of a cell that
serves the UE last before failure and a base station iden-
tity of a base station that serves the UE last before failure.
[0188] The RLF report transmitting unit is configured
to transmit the RLF report to the base station that serves
the UE last before failure by an S1 message that carries
a target node identity. The target node identity contains
the location information of the cell that serves the UE last
before failure and the base station identity of the base
station that serves the UE last before failure.
[0189] The base station devices in FIGS. 11 and 12
may be located in a same physical entity, e.g., an eNB
in a LTE system.
[0190] In conclusion, in the method and apparatus for
transmitting a handover report adopted by the present
disclosure, a source base station notifies a target base
station of information of a source cell or information of a
UE history cell (UE history information) containing loca-
tion information of the history cell. When the target base
station needs to transmit a handover report to the source
base station, the target base station routes the handover
report to the source base station or a base station con-
troller via a core network. Further, a method and an ap-
paratus for transmitting an RLF report are disclosed. In
the circumstance that after a handover, an RLF happens
to the UE or the handover fails, when there is no X2 in-
terface between a base station where the UE accesses
to the target system again and a base station that serves
the UE last before failure, the present disclosure disclos-
es a method of obtaining routing information of the base
station that serves the UE last before failure and trans-
mitting the RLF report through the S1 interface. With the
methods of the present disclosure, influence on the user
equipment is avoided, configuration of an operator is re-
duced, thus the MRO issue between different RATs is
addressed and the system performance is improved.
[0191] While the present disclosure has been shown
and described with reference to various embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of the
present disclosure as defined by the appended claims
and their equivalents.

Claims

1. A method by a first base station in a first radio access
technology, RAT, the method comprising:

receiving (301) a first message, which is gener-
ated from a second base station in a second
RAT, requesting a handover of a user equip-
ment, UE, from a source cell associated with the
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second base station to a target cell associated
with the first base station, the first message in-
cluding coverage and quality condition informa-
tion, a tracking area identity, TAI, an identity, ID,
of the second base station, and a cell ID of the
source cell;
instructing the UE to measure the source cell
while being connected to the target cell based
on reception of the handover request message;
receiving, from the UE, a report for a measure-
ment performed based on the instruction;
determining whether to transmit an unnecessary
handover report based on the report of the
measurement and the coverage and quality con-
dition information; and
transmitting (302), toward the second base sta-
tion, based on the TAI and the ID of the second
base station, a second message indicating that
the handover is an unnecessary handover in
case of determining to transmit the unnecessary
handover report,
wherein the second message includes the cell
ID of the source cell.

2. The method of claim 1, wherein the unnecessary
handover indicates that the handover is performed
early.

3. The method of claim 1, wherein the first message is
received from the second base station via a mobility
management entity, and
wherein the handover is the unnecessary handover
in cast that a quality of the second RAT is sufficient
for a service used by the terminal.

4. A method by a second base station in a second radio
access technology, RAT, the method comprising:

transmitting (301) a first message requesting a
handover of a user equipment, UE, from a
source cell associated with the second base sta-
tion to a target cell associated with a first base
station in a first RAT, the first message including
coverage and quality condition information, a
tracking area identity, TAI, an identity, ID, of the
second base station, and a cell ID of the source
cell; and
receiving (302) a second message transmitted
in case that the handover is determined to be
an unnecessary handover based on a measure-
ment report of the UE and the coverage and
quality condition information, a second message
indicating that the handover is the unnecessary
handover,
wherein the second message includes the cell
ID of the source cell.

5. The method of claim 4, wherein the unnecessary

handover indicates that the handover is performed
early.

6. The method of claim 4, wherein the first message is
transmitted to the first base station via a mobility
management entity, and
wherein the handover is the unnecessary handover
in cast that a quality of the second RAT is sufficient
for a service used by the terminal.

7. A first base station operating in a first radio access
technology, RAT, the first base station comprising:

a transceiver; and
a controller configured to:

receive (301), via the transceiver, a first
message, which is generated from a second
base station in a second RAT, requesting a
handover of a user equipment, UE, from a
source cell associated with the second base
station to a target cell associated with the
first base station, the first message includ-
ing coverage and quality condition informa-
tion, a tracking area identity, TAI, an identity,
ID, of the second base station, and a cell ID
of the source cell,
instruct the UE to measure the source cell
while being connected to the target cell
based on reception of the handover request
message,
receive, from the UE, a report for a meas-
urement performed based on the instruc-
tion,
determine whether to transmit an unneces-
sary handover report based on the report of
the measurement and the coverage and
quality condition information; and
transmit (302), toward the second base sta-
tion, based on the TAI and the ID of the sec-
ond base station, a second message indi-
cating that the handover is an unnecessary
handover in case of determining to transmit
the unnecessary handover report,
wherein the second message includes the
cell ID of the source cell.

8. The first base station of claim 7, wherein the unnec-
essary handover indicates that the handover is per-
formed early.

9. The first base station of claim 7, wherein the first
message is received from the second base station
via a mobility management entity, and
wherein the handover is the unnecessary handover
in cast that a quality of the second RAT is sufficient
for a service used by the terminal.
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10. A second base station operating in a second radio
access technology, RAT, the second base station
comprising:

a transceiver; and
a controller configured to:

transmit (301) a first message requesting a
handover of a user equipment, UE, from a
source cell associated with the second base
station to a target cell associated with a first
base station in a first RAT, the first message
including coverage and quality condition in-
formation, a tracking area identity, TAI, an
identity, ID, of the second base station, and
a cell ID of the source cell, and
receive (302) a second message transmit-
ted in case that the handover is determined
to be an unnecessary handover based on
a measurement report of the UE and the
coverage and quality condition information,
a second message indicating that the
handover is the unnecessary handover,
wherein the second message includes the
cell ID of the source cell.

11. The second base station of claim 10, wherein the
unnecessary handover indicates that the handover
is performed early.

12. The second base station of claim 10, wherein the
first message is transmitted to the first base station
via a mobility management entity, and
wherein the handover is the unnecessary handover
in cast that a quality of the second RAT is sufficient
for a service used by the terminal.
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