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The present invention discloses a method for requesting LTE

RRC connection re-establishment and setting cause values as
well as a terminal, and the connection re-establishment
request method includes: an LTE terminal determines,
according to the occurred scenario, which one of the follow-
ing four types is the failure reason: radio resource failure,
handoff failure, bottom layer error or UE-related error; and
the LTE terminal initiates an RRC connection re-establish-
ment request to the network side, wherein the RRC connec-
tion re-establishment request includes the failure cause value
indicating the failure reason. The present invention can make
the network side obtain the reason why the UE initiates the
RRC re-establishment from RRC connection re-establish-
ment request message, so as to take different subsequent
operations with respect to these different failure reasons.
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LTE RRC CONNECTION
RE-ESTABLISHMENT REQUESTING
METHOD, CAUSE VALUE SETTING
METHOD AND TERMINAL

TECHNICAL FIELD

[0001] The present invention relates to the field of radio
communications, and especially to a method for setting
related cause values and to a corresponding method for
requesting for re-establishing a connection when a UE sends
an RRC connection re-establishment request, in an LTE.

BACKGROUND

[0002] First of all, abbreviations of the invention are
defined as follows:

[0003] 3GPP: 3" generation partnership project, whichis a
leading group for constituting 3G technical specification.
[0004] LTE: long term evolution, which is a long term
evolution project for a radio access network, started by 3GPP
in December, 2004.

[0005] UTRA: Universal Terrestrial Radio Access.

[0006] E-UTRA: Evolved-UTRA.

[0007] UTRAN: Universal Terrestrial Radio Access Net-
work.

[0008] E-UTRAN: Evolved-UTRAN.

[0009] eNB: Evolved-NodeB.

[0010] IP: Internet Protocol.

[0011] SAE: System Architecture Evolution.

[0012] OFDM: Orthogonal Frequency Division Multiplex-
ing.

[0013] SC-FDMA: Single Carrier-Frequency Division

Multiple Access.

[0014] RRC: Radio Resource Control.

[0015] RLC: Radio Link Control.

[0016] SRBI: Signalling Radio Bearer 1.

[0017] UE: User Equipment.

[0018] A robust mobile communication system can be con-

tinuously enhanced as requirements increase, and can provide
higher data rate for users and better coverage as well as bigger
capacity for networks. For these considerations, and driven
by the technology, 3GPP started up a long term evolution
(LTE) project for a radio access network, an evolved access
technology E-UTRA and an evolved access network E-UT-
RAN, and a packet-domain core network evolution project
SAE facing all-IP, in December, 2004. They expected to
provide a better support for the increasing requirements of
operators and users by continuing evolution and enhancement
from radio interfaces to a core network, to keep the first-
mover advantage of technology in the field of mobile com-
munications.

[0019] The LTE is a technology based on an OFDM/SC-
FDMA, and main performance objectives of the 3GPP LTE
project include:

[0020] providing a peak rate of 100Mbps for the downlink
and 50Mbps for the uplink within a spectral bandwidth of 20
MHz;

[0021] isimproving users’ performance at the edge of cells;
[0022] increasing the capacity of cells;
[0023] reducing the delay of the system, making the time

delay of unidirectional transmission of a user plane lower
than 5 ms, making the migration time from a sleeping state to
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an activated state less than 50 ms, and making the migration
time from a resident state to an activated state less than 100
ms;
[0024]
[0025] being capable of providing an access service with
the rate more than 100kbps for mobile subscriber with a high
speed of 350 Km/h; and

[0026] supporting paired or unpaired spectrum, and being
capable of flexibly allocating multiple bandwidths from 1.25
MHz to 20 MHz.

[0027] A procedure of RRC connection re-establishment is
described in 3GPP RRC protocol. The object of the procedure
is to re-establish the RRC connection, which includes restor-
ing SRB1 and reactivating the security. FIG. 1 is a procedure
of RRC connection re-establishment (successfully), which
includes the following steps from step S01 to step S03 as
shown in FIG. 1.

[0028] Step SO01, in the case that the security has been
activated, in order to keep the RRC connection, the UE at the
state of connection (RRC_CONNECTED) sends an RRC
connection re-establishment request message (RRCConnec-
tionReestablishmentRequest) to the network side.

[0029] Step S02, the network side receives the re-establish-
ment request sent from the UE and delivers an RRC connec-
tion re-establishment message (RRCConnectionReestablish-
ment). After the UE receives the message, related procedures
are as follows:

supporting the cell coverage with a 100 Km radius;

[0030] 1. stopping related timers;

[0031] 2.restoring SRB1 according to the configuration of
radio resource;

[0032] 3.configuring integrality protection used previously

for the bottom layer reactivation; and

[0033] 4. configuring a encryption algorithm used previ-
ously for the bottom layer reactivation.

[0034] Step S03, The UE sends an RRC connection re-
establishment complete message is (RRCConnectionRees-
tablishmentComplete) to the network side, then the proce-
dure of RRC connection re-establishment ends.

[0035] There are many scenarios for initiating an RRC
connection re-establishment. Four types of occasions defined
in 3GPP RRC protocol, on which a UE needs initiating an
RRC connection re-establishment request, include:

[0036] 1. the UE detects that radio links fail;
[0037] 2. the cell handoff fails in an E-UTRAN;
[0038] 3. the RLC identification reaches the maximum

retransmission time, and needs to be reset; and

[0039] 4. an RRC connection reconfiguration fails, includ-
ing:
[0040]
[0041] B. mobility control (including security configura-
tion), i.e. handoff, fails;

[0042] C. the configuration of non-access stratum dedi-
cated information fails;

[0043] D. the configuration of dedicated radio resource
fails; and
[0044]

UE fails.
[0045] In related techniques, when each scenario happens,
the network side knows nothing about the particular reason
why the UE initiates a connection re-establishment request,

A. measurement configuration fails;

E. the configuration of the information related to the
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so it cannot make different processes with respect to the
different re-establishment requests.

SUMMARY

[0046] The present invention is proposed for the problem
that in the related technique, the network side cannot under-
stand the particular cause why the UE initiates a re-establish-
ment request, so that it cannot make corresponding processes
according to the different re-establishing requests. Therefore,
the main object of the present invention is to provide a method
for requesting an LTE RRC connection re-establishment and
a method for setting the cause values as well as a terminal, to
solve at least one of the above-mentioned problems.

[0047] In order to achieve the above-mentioned objects,
according to one aspect of the is present invention, a method
for setting the cause values of the LTE terminal’s RRC con-
nection re-establishment request is proposed.

[0048] According to the present invention, the method for
setting the cause values of the LTE terminal’s RRC connec-
tion re-establishment request includes:

[0049] When an UE detects the failure of radio link or the
dedicated radio resource configuration, the LTE terminal
adds a flag bit which indicates the failure reason is radio
resource failure into the RRC connection re-establishment
request message;

[0050] When the cell handoff fails in E-UTRAN or the
mobility control (including security configuration), i.e. hand-
off, fails, the LTE terminal adds a flag bit which indicates the
failure reason is handoff failure into the RRC connection
re-establishment request message;

[0051] When the RLC identification reaches the maximum
retransmission times and needs to be reset, the LTE terminal
adds a flag bit which indicates the failure reason is bottom
layer error into the RRC connection re-establishment request
message;

[0052] When measurement configuration, the configura-
tion of non-access stratum dedicated information or the UE-
related information configuration fails, the LTE terminal adds
a flag bit which indicates the failure reason is terminal error
into the RRC connection re-establishment request message.
[0053] Preferably, the flag bit indicating the failure reason
may occupy 2 bits in the RRC connection re-establishment
request message.

[0054] According to another aspect of the present inven-
tion, a method for an LTE terminal sending an RRC connec-
tion re-establishment request is proposed.

[0055] According to the present invention, the method for
an LTE terminal sending an RRC connection re-establish-
ment request comprises:

[0056] the LTE terminal determines, according to the
occurred scenario, that the failure reason is one of the follow-
ing four types: radio resource failure, handoff failure, bottom
layer error and UE-related error; and the LTE terminal ini-
tiates the RRC connection re-establishment request to a net-
work side, wherein the RRC connection re-establishment
request includes a failure cause value indicating the failure
reason.

[0057] Preferably, the failure cause values corresponding to
four types of failure reasons is mentioned above may be: the
radio resource failure’s cause value being rlFailure, the hand-
off failure’s cause value being hoFailure, the bottom layer
error’s cause value being exceedMaxRI.C-ReTrans, and the
UE-related error’s cause value being UE-RelatedFailure.
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[0058] According to another aspect of the present inven-
tion, an LTE terminal is proposed.

[0059] The LTE terminal proposed according to the present
invention includes:

[0060] adetermining module, used to determine, according
to the occurred scenario, which one of the following four
types is the failure reason of an RRC connection re-establish-
ment: radio resource failure, handoff failure, bottom layer
error or UE-related error; and

[0061] an RRC connection re-establishment request initi-
ating module, used to initiate an

[0062] RRC connection re-establishment request to a net-
work side according to determining module’s determination
result, wherein the RRC connection re-establishment request
includes a failure cause value indicating failure reason.
[0063] Preferably, the above-mentioned terminal may
include a failure cause value setting module which is con-
nected to the output port of the determining module. The
setting module may be used to set the corresponding failure
cause value according to determining module’s determina-
tion result, and send it to the RRC connection re-establish-
ment request initiating module.

[0064] According to the schemes proposed by the present
invention, the flag bit indicating the failure reason added into
the RRC connection re-establishment request message has
been used to solve the problem that the network side cannot
make corresponding processes with respect to the different
connection re-establishment requests because it knows noth-
ing about the particular reason why the UE initiates the con-
nection re-establishment request, so that the network side
could perform subsequent processes on the UE service
according to the procedure of the UE service and the cause
value included in the re-establishment request. At the same
time, the network can analyze the present radio network’s
operational state according to the cause value of the re-estab-
lishment, thus the network optimization can be performed.
[0065] The other characters and advantages of the present
invention will be described in the following specification, and
partly be obvious from the specifications or understood by
implementing the present invention. The objects and the other
advantages of the present invention can be achieved or gained
by the structure described particularly in the specifications,
claims and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0066] The drawings described here are used to provide a
further understanding of the present invention, which are
parts of the present application. The schematic embodiments
and the description of the present invention are used to
explain the present invention, and constitute any improper
limitation to the present invention. In the drawings:

[0067] FIG. 1 is a flowchart illustrating the RRC connec-
tion re-establishment (successfully) according to related
technologies; and

[0068] FIG.2is aflowchart illustrating the setting reason of
the RRC connection re-establishment request according to an
embodiment of the present invention.

DETAILED DESCRIPTION
[0069] Function Overview
[0070] According to the technical schemes of the present

invention, the flag bit indicating the reason of failure is added
into the RRC connection re-establishment request message,
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to make the network side is able to find out the related cause
value why the UE initiates the RRC re-establishment request,
so that the network side can perform corresponding processes
depending on different reasons.

[0071] Method Embodiments

[0072] Firstly, four scenarios prescribed in 3GPP RRC pro-
tocol in which the UE needs to initiate an RRC connection
re-establishment request are classified, and the classification
takes into account the following principles:

[0073] (1)beingcapable of including all scenarios in which
the UE sends the RRC connection re-establishment; and
[0074] (2) setting the cause value according to the net-
work’s subsequent operations with respect to the different
failure scenarios.

[0075] Therefore, the present invention provides the fol-
lowing classification methods.

[0076] The first type of reason is related to the radio
resource: in scenario 1 and case D of scenario 4, the UE is
waiting for the network to configure the radio resource.
[0077] The second type of reason is related to the handoff:
in scenario 2 and case B of scenario 4, the UE is waiting for
the network to decide the subsequent processes.

[0078] The third type of reason is the bottom layer error: in
scenario 3, the UE is waiting to reset RLC.

[0079] The forth type of reason is related to the UE: in case
A, C, E of scenario 4, related to a particular UE, and the UE
is waiting for the network to reconfigure.

[0080] The present invention proposes the cause value of
the re-establishment request according to four reasons of
RRC connection re-establishment mentioned above, includ-
ing:

[0081] the cause value of the first type of reason: the radio
resource failure rlFailure;

[0082] the cause value of the second type of reason: the
handoff failure hoFailure;

[0083] the cause value of the third type of reason: the bot-
tom layer error exceedMaxRIL.C-ReTrans; and

[0084] the cause value of the forth type of reason: the UE-
related error UE-RelatedFailure.

[0085] According to different types of the RRC connection
re-establishment reasons, the flag bit can be added into the
RRC connection re-establishment request message to indi-
cate the reason for RRC connection re-establishment. There
are 2 bits which can be self-defined in the existing RRC
connection re-establishment request message, and the present
invention uses that 2 bits to indicate the cause values of the
four types of RRC connection re-establishment reasons men-
tioned above.

[0086] More details of the present invention are described
as follows.
[0087] When the UE detects the failure of a physical layer

or a random access procedure, the radio link failure is deter-
mined, then the UE sets a timer. If the physical layer or the
random access procedure is still not restored after the timer
times out, then the UE initiates an RRC connection re-estab-
lishment request, and the cause value included in the re-
establishment request is the radio resource failure rlFailure.

[0088] When the UE handoff happens, the timer T304 is
set. If the timer times out, then the handoff failure is deter-
mined, and the UE is restored to the source cell configuration
without the physical layer and initiates an RRC connection
re-establishment request simultaneously, and the cause value
included in the re-establishment request is handoff failure
hoFailure.
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[0089] When the UE detects that the RLC reaches the maxi-
mum retransmission times, the bottom layer error is deter-
mined, and reset is needed, thus the UE initiates an RRC
connection re-establishment request, and the cause value
included in the re-establishment request is bottom layer error
exceedMaxRLC-ReTrans.

[0090] In the following cases, the UE determines the RRC
connection reconfiguration fails:

[0091] A. measurement configuration fails;

[0092] B. mobility control (including security configura-
tion), i.e. handoff, fails;

[0093] C. the configuration of non-access stratum dedi-
cated information fails;

[0094] D. the configuration of dedicated radio resource
fails; and

[0095] E.the configuration of the information related to the
UE fails.

[0096] In case D, the UE sets the failure reason to be the
radio resource failure rlFailure in the RRC connection re-
establishment request message, and reports it to the network
which reconfigures the radio resource or releases the RRC
connection.

[0097] In case B, the UE sets the failure reason to be the
handoff failure hoFailure in the RRC connection re-establish-
ment request message, and reports it to the network. The
network determines the subsequent processes, restores the
source cell connection or delivers the handoff once more.
[0098] IncaseA, CorE, the UE sets the failure reason to be
the UE-related error UE-RelatedFailure in the RRC connec-
tion re-establishment request message, and reports it to the
network. The network reconfigures the parameters of the UE
or releases the RRC connection.

[0099] In those cases mentioned above, a flowchart illus-
trating the RRC connection re-establishment according to an
embodiment of the present invention is shown in FIG. 2.
[0100] Casel

[0101] S101, a UE detects the failure of physical layer or
random access procedure and sets a timer; if the physical
layer or the random access procedure is still not restored after
the timer times out, or the UE receives an RRC connection
reconfiguration message, then the configuration of the dedi-
cate radio resource fails;

[0102] S102, the reason of the RRC connection re-estab-
lishment is set to be radio resource failure (rlFailure); and
[0103] S103, the UE sets the other fields of the RRC con-
nection re-establishment request message and sends the mes-
sage.

[0104] The eNB receives the failure reason indicating that
the radio resource is abnormal and needs to be reconfigured.
According to the current status and the service flow ofthe UE,
the network side may deliver the radio resource configuration
parameters or release the RRC connection etc.

[0105] Case?2

[0106] S201, a UE receives an RRC connection reconfigu-
ration message, when the mobility control, i.e. handoff;, is
configured, service fails;

[0107] S202, the reason of RRC connection re-establish-
ment is set to be handoff failure (hoFailure); and

[0108] S103, the UE sets the other fields of the RRC con-
nection re-establishment request message and sends the mes-
sage.

[0109] The eNB receives the failure reason indicating the
handoff failure. According to the current status and the ser-
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vice flow of the UE, the network side may restore the source
cell connection or do the handoff once again etc.

[0110] Case3

[0111] S301, a UE detects the bottom layer error, and the
RLC identification reaches the maximum retransmission
times;

[0112] S302, the reason of RRC connection re-establish-
ment is set to be RLC reaching the maximum retransmission
times, bottom layer error (exceedMaxRIL.C-ReTrans); and
[0113] S103, the UE configures the other fields of RRC
connection re-establishment request message and sends the
message.

[0114] The eNB receives the failure reason indicating the
bottom layer error and the RL.C needs to be reset.

[0115] Case4

[0116] S401, a UE receives an RRC connection reconfigu-
ration message, the measurement information configuration
fails, or the non-access stratum dedicated information con-
figuration fails, or the UE-related information configuration
fails

[0117] S402, the reason of RRC connection re-establish-
ment is set to be UE-related error (UE-RelatedFailure); and
[0118] S103, the UE sets the other fields of RRC connec-
tion re-establishment request message and sends the mes-
sage.

[0119] The eNB receives the failure reason indicating that
the failure of the UE measurement information/non-access
stratum dedicated information configuration/the UE-related
information configuration in the RRC connection reconfigu-
ration. According to the current status and the service flow of
the UE, the network side may reconfigure the UE-related
information or release the RRC connection etc.

[0120] According to the description above, the present
invention can make the network side obtain the reason why
the UE initiates the RRC re-establishment from the RRC
connection re-establishment request message, so as to take
different subsequent processes with respect to different fail-
ure reasons. At the same time, the network side can collect
statistics of the re-establishment reasons and analyze the
present network’s operational state, and perform the radio
network optimization.

[0121] According to the embodiments of the present inven-
tion, a type of computer readable media is proposed, which
stores computer executable instructions. When the instruc-
tions are executed by a computer or a processor, the computer
or the processor follows the steps in FIG. 2. Alternatively, one
or more cases in the method embodiments mentioned above
may be executed.

[0122] Equipment Embodiments

[0123] An LTE terminal is proposed in the present inven-
tion.

[0124] The equipment includes: a determining module,

used to determine, according to the occurred scenario, which
one of the following four types is the failure reason of RRC
connection re-establishment: radio resource failure, handoff
failure, bottom layer error or UE-related error; a failure cause
value setting module which is connected to an output port of
the determining module, used to set the corresponding failure
cause value according to the determining module’s determi-
nation result and then send it to an RRC connection re-estab-
lishment request initiating module; and the RRC connection
re-establishment request initiating module, used to initiate an
RRC connection re-establishment request according to the
determining module’s determination result, in which the
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RRC connection re-establishment request includes the failure
cause value indicating the failure reason to the network side.
[0125] According to the description above, the present
invention can make the network side obtain the reason why
the UE initiates the RRC re-establishment from the RRC
connection re-establishment request message, so as to take
different subsequent processes with respect to different fail-
ure reasons. At the same time, the network side can collect
statistics of the re-establishment reasons and analyze the
present network’s operational state, and perform the radio
network optimization.

[0126] In addition, the embodiments of the present inven-
tion conform to system framework and existing procedures,
so that it is easy to realize and it popularizes in technical field
and has industrial applicability.

What is claimed is:

1. A method for setting a cause value for an RRC connec-
tion re-establishment request of an LTE terminal, wherein
scenarios in which the LTE terminal needs to initiate an RRC
connection re-establishment request including that: (1) a UE
detects radio link failure; (2) a cell handoff fails in E-UT-
RAN; (3) an RLC identification reaches the maximum
retransmission times, and needs to be reset; (4) RRC connec-
tion reconfiguration fails; wherein the RRC connection
reconfiguration failure further including: (a) measurement
configuration failure; (b) mobility control (including security
configuration), i.e. handoft, failure; (¢) non-access stratum
dedicated information configuration failure; (d) dedicated
radio resource configuration failure;

and (e) UE-related information configuration failure;

when scenario (1) and case (d) of scenario (4) occur, the

LTE terminal adding a flag bit into an RRC connection
re-establishment request message, indicating a failure is
reason is the radio resource failure;

when scenario (2) and case (b) of scenario (4) occur, the

LTE terminal adding a flag bit into an RRC connection
re-establishment request message, indicating a failure
reason is the handoff failure;

when scenario (3) occurs, the LTE terminal adding a flag

bit into an RRC connection re-establishment request
message, indicating a failure reason is the bottom layer
error;

when case (a), (c), (e) of scenario (4) occur, the LTE ter-

minal adding a flag bit into an RRC connection re-
establishment request message, indicating a failure rea-
son is the UE error.

2. The method according to claim 1, wherein the flag bit
indicating failure reasons occupies 2 bits in the RRC connec-
tion re-establishment request message.

3. A method for an LTE terminal sending an RRC connec-
tion re-establishment request, comprising:

the LTE terminal determining, according to an occurred

scenario, which one of the following four types is a
failure reason: radio resource failure, handoff failure,
bottom layer error and UE-related error; and

the LTE terminal initiating the RRC connection re-estab-

lishment request to a network side, wherein the RRC
connection re-establishment request includes a failure
cause value indicating a failure reason.

4. The method according to claim 3, wherein the failure
cause values corresponding to the four types of failure rea-
sons are respectively: the radio resource failure’s cause value
being rlFailure, the handoff failure’s cause value being
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hoFailure, the bottom layer error’s cause value being exceed-
MaxRLC-ReTrans, and the UE-related error’s cause value
being UE-RelatedFailure.
5. The method according to claim 3, wherein
after the terminal detects the failure of a physical layeror a
random access procedure, a radio link failure is deter-
mined, and the terminal sets a timer; if the physical layer
or the random access procedure is still not restored after
the timer times out, then the UE initiates an RRC con-
nection re-establishment request and the failure cause
value included in the re-establishment request is the
radio resource failure is rlFailure;
when the terminal handoffhappens, timer T304 is set; if the
timer times out, the handoff failure is determined, then
the terminal is restored to the source cell configuration
except the physical layer and initiates an RRC connec-
tion re-establishment request simultaneously, and the
cause value included in the re-establishment request is
the handoff failure hoFailure; or
when the terminal detects that the RLC reaches the maxi-
mum retransmission times, the bottom layer error is
determined and reset is needed; the terminal initiates an
RRC connection re-establishment request, and the cause
value included in the re-establishment request is the
bottom layer error exceedMaxRL.C-ReTrans.
6. The method according to claim 3, wherein
when dedicated radio resource configuration fails, the ter-
minal determines the failure reason to be the RRC con-
nection reconfiguration failure, and the failure cause
value is set to be the radio resource failure rlFailure in the
RRC connection re-establishment request message, and
is reported to the network which reconfigures the radio
resources or releases the RRC connection;
when mobility control fails, the terminal determines the
failure reason to be RRC connection reconfiguration
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failure; the failure cause value is set to be handoff failure
hoFailure in the RRC connection re-establishment
request message, and is reported to network which deter-
mines the subsequent processes, restores the source cell
connection or delivers the handoff once more; or

when measurement configuration fails, the configuration
of non-access stratum dedicated information fails or the
UE-related information configuration fails, the terminal
determines the failure reason to be RRC connection
reconfiguration failure, and the failure cause value is set
to be the UE-related error UE-RelatedFailure in the
RRC connection re-establishment request message, and
is reported to the network which reconfigures param-
eters of the terminal or releases the RRC connection.

7. An LTE terminal, comprising:

a determining module, used to determine, according to an
occurred scenario, which one of the following four types
is the failure reason of an RRC connection re-establish-
ment: radio resource failure, handoff failure, bottom
layer error or UE-related error; and

an RRC connection re-establishment request initiating
module, used to initiate an RRC connection re-establish-
ment request to a network side according to the deter-
mining module’s determination result, wherein the RRC
connection re-establishment request includes a failure
cause value indicating the failure reason.

8. The LTE terminal according to claim 7, further compris-
ing: a failure cause value setting module which is connected
to an output port of the determining module, used to set the
corresponding failure cause value according to the determin-
ing module’s determination result, and send it to the RRC
connection re-establishment request initiating module.
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