Abstract

The invention provides a method and a system for determining an end time of
uplink back propagation in a mobile communication system to solve a problem of
accurately judging the end time of uplink back propagation, wherein the method
includes the following steps: sending data with consecutive sequence numbers in a
buffer of a packet data convergence protocol (PDCP) module to a serving gateway
(S-GW) via an S1 tunnel; sending data with inconsecutive sequence numbers, which
is from data with a first inconsecutive sequence number to last data in the buffer of
the PDCP module, to a target base station via an uplink back propagation tunnel;
generating an end marker datagram; sending the end marker datagram to the target
base station via the uplink back propagation tunnel; and receiving, by the target base
station, the end marker datagram and determining that the uplink back propagation

has ended.
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What is claimed is:

1. A method for determining an end time of uplink back propagation in a mobile
communication system, characterized by comprising the following steps:

sending data with consecutive sequence numbers in a buffer of a packet data
convergence protocol (PDCP) module to a serving gateway (S-GW) via an S1 tunnel;

sending data with inconsecutive sequence numbers, which is from data with a
first inconsecutive sequence number to last data in the buffer of the PDCP module, to
a target base station via an uplink back propagation tunnel;

generating an end marker datagram;

sending the end marker datagram to the target base station via the uplink back
propagation tunnel; and

receiving, by the target base station, the end marker datagram and determining
that the uplink back propagation has ended.

2. The method according to Claim 1, characterized in that the target base station
is an evolved base station.

3. An uplink back propagation method in a mobile communication system,
characterized by comprising the following steps:

sending data in a buffer of a radio link control (PLC) module to a buffer of a
packet data convergence protocol (PDCP) module;

sending data with consecutive sequence numbers in the buffer of the PDCP
module to a serving gateway via an S1 tunnel;

sending data with inconsecutive sequence numbers, which is from data with a
first inconsecutive sequence number to last data in the buffer of the PDCP module, to
a target base station via an uplink back propagation tunnel;

generating an end marker datagram;

sending the end marker datagram to the target base station via the uplink back
propagation tunnel; and

receiving, by the target base station, the end marker datagram and releasing the
uplink back propagation tunnel.

4. The method according to Claim 3, characterized in that the steps of receiving
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the end marker datagram and releasing the uplink back propagation channel
comprises the following sub-steps:

judging a type of a received datagram;

when the received datagram is a data datagram, storing the data datagram to a
reordering ‘buﬂ"er; and

when the received datagram is an end marker datagram, releasing the uplink
back propagation tunnel.

5. The method according to Claim 3, characterized in that, after sending the data
in the buffer of the RLC module to the buffer of the PDCP module, if the RL.C
module receives uplink data from a bottom layer again, the RLC module discards the
uplink data.

6. The method according to any one of Claims 3 to 5, characterized in that the
target base station is an evolved base station.

7. A system for determining an end time of uplink back propagation in a mobile
communication system, characterized by comprising a source base station and a target
base station, wherein

the source base station comprises:

a consecutive data sending unit, configured to send data with consecutive
sequence numbers in a buffer of a packet data convergence protocol (PDCP) module
to a serving gateway via an S1 tunnel,;

an inconsecutive data sending unit, configured to send data with inconsecutive
sequence numbers, which is from data with a first inconsecutive sequence number to
last data in the buffer of the PDCP module, to a target base station via an uplink back
propagation tunnel; and

an end marker datagram sending unit, configured to generate an end marker
datagram, and to send the end marker datagram to the target base station via the
uplink back propagation tunnel; and

a destination base station is configured to receive the end marker datagram and
determine that the uplink back propagation has ended.

8. The system according to Claim 7, characterized in that the source base station
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further comprises a storage unit, as the buffer of the PDCP module, configured to
store the data with consecutive sequence numbers and the data with inconsecutive
seqﬁence numbers. | »

9. The systém according to Claim 7, characterized in that the taiget Base station
comprises: - | | A

a datagram type judging unit, configured to judge a type of a received datagram;
and | |
| a datagram processing unit, configured to, when the received datagram is a data
datagram, store the data datagram to a reordering buffer; and when fhe received -
datagram is an end marker datagram, release the upylink back propagation tunnél.

10. The system according to any one of Claims 7 to 9, characterized in that the

- target base station is an evolved base station. .

Dated this 24/01/2012

ATTORNEY FOR THE APPLIZANTS



SHEET l1or6

ase tatlon via an uphnk back prepagatron

S An end marker datagram is generated

.| The'end marker datagram is sent to the target base station /\/
: via the uplink back propagation tunnel ‘

 The. target base station receives the end marker datagram T
and deterrmnes that the uplink back propagatmn has o
BESE ended s

Fig.1

1/8




ZTE CORPORATION
NO.

0 ,}.J"‘“&A‘

j buffer of a radio link control (PLC) module 1
“buffer of a packet data convergence protoco
(PDCP) module

nsecutive sequence numbers in the buffer of
'the PDCP module is sent to a serving gateway via an Sl
: ~ ' tunnel

Al ta~W1th'1neonsecut1ve sequence numbers, whlch 18
from data W1th a first inconsecutive sequence number to
~Tast data in the buffer of the PDCP module, is sent toa:

,‘,'target base statlon via an uplink back propagatlon tunnel L

A An end marker datagram is gene'r'ateudj‘

The end marker datagram is sent to the target base statlon
Sl v1a the uplink back propagation tunnel

Yy

‘ The target Base station receives the end marker datagrarn
and releases the uplink back propagation channel”

<

Fig.2

206

212

"SHEET 2 OF 6

WNEN T




NO.

ZTE C@RPORATION

"SHEET 3 OF 6

= itk it T2 S -
- % & R
' 2w - i
S y A e

1 plane of the source eNB receives are '
nent message froma- control plan
re-establishes-an RLC instance rnodule

FoTTYUeL AT
R 23 25

.P'module of the source eNB not1ﬁes

SN the‘ GTPU to send the same to a core network

'gcessmg received PDUs with consecutlve e

RPN y -

L he PDCP module of the source eNB notiﬁes,

.| after processing received PDUs with inconsecutive
|"SNs, the: GTPU to back propagate, and informs the

.....

GTPU end time point of the back propagation -

: ‘-‘The source eNB transmits an uplink back -

; " proﬁagatlon datagram to the target eNB to mform

the target base station end point of the data
: transmission

The target eNB receives the uplink back

, prépaggtign end notification from the source eNB.

End

Fig.3

3/6

URY)
" OF REMFR¥68#8SAGAR
ATTORNEY FOR THE APP ICANTS

R W




- ATTORNEY-FOR-T SHEET 4 OF 6

HEW b
N e l
HECAE BN Y 2

‘ R atégram sending - . ' Co = . o g oy o
RS -"'""i‘}i'rijt-4'026 e o

Fig.4

Source
base station

" | Sending unit | S
o \\ Endmz_irker_' _

Target base station

T datagram
judging unit | |

End marker

datagram
|| generating unit

"I Storage unit

Fig.5

4/6  (HRISHI



i’ ; v

¥

ZTE C()RPORATION

T ORIGINAL -

NO.

SHEET 5 OF 6

B e m o

plane of the source 'e'NB -
stabllshment request to a user
" plane

RLC delivers PDU(s) of the PDCP formed
by data in'a buffer to the buffer of the PDCP

 -Yes

60 : —_— 606

No 8 o o 7

The PDCP module processes the PDUs

as SDUs and theri delivers the same to a

core network via an S1 tunnel of the .
GTPU .

The PDCP module processes the PDUs as
SDUs and then delivers the SDUs to the target
eNB via an uplink back propagation tunnel of

the GTPU

| . v 610
o Aﬁcr dehvermga last SDU, the PDCP module

' scnds a:message to notify the GTPU that data

B back propagation ends - ]

S ‘L 612

Thc GTPU-conﬁgures an end marker datagram,

' and delivers the datagram to the target eNB via
the uplmk back propagation tunnel

I

- An uplmk v ack propagation tunnel of the source
e ~".eNB is released

‘ - OF REMF SAGAR
ATTORNEY FOR THI



ZTE CORPORATION o

NO ¢ -+ SHEET6.0F6

693041 2

248 200

'ORIGINAL

Buffer of the PDCP

A A A m A A
I l of the PDCP.~ ‘ '

| Bufferofthe.Rl:C“:

%’ of the RLC A"

¥

Fig.‘f .

- 802
.| -The GTPU of the target eNB receives a —/
."  -datagram from an uplink back - :
- propagation tunnel

804

~-Judging whether the da
~«..an end marker datagram

808 : 806
. . y /
. Directly,del_ive_fgiggfc};e,' '

datagram to the PDCP

6/6 (HRISHJKESH RA AUDHURY)
- OF REMFIPR¥RB4SAGAR
 ATTORNEY FOR THE AR



Method and System for Determining an End Time of Uplink Back

Propagation

Field of the invention
The present invention relates to the mobile communication field, and in

particular to a method and a system for determining an end time of uplink back

propagation.

Background of the invention

Protocol 36.300 of Evolved Universal Terrestrial Radio Access (E-UTRA) and
Evolved Universal Terrestrial Radio Access Network (E-UTRAN) describes detailed
processes of handover.  Since radio resources are precious, no matter handover based
on X2 or handover based on S1, uplink back propagation is required in order to
reduce retransmission of air interface data. The processes related to handover
comprise the following steps.

After a source evolved universal mobile telecommunications system (UMTS)
terrestrial radio access network (E-UTRAN) Node B (eNB) sends a handover
command to a user equipment (UE), a control plane of the source eNB initiates a
re-establishment command to a user plane; and the user plane re-establishes the radio
link control (RLC) and the packet data convergence protocol (PDCP) instances after
receiving the message. During the re-establishment process, the RLC forms data in
a buffer into PDCP protocol data unit(s) (PDU) and then delivers all of them to a
buffer of the PDCP, and directly discards datagram fragments if the fragments cannot
be formed into PDU(s). The PDCP module processes PDUs with consecutive
sequence numbers (SN) in the buffer as service data units (SDU) and then directly
sends the same to a serving gateway (S-GW) of a core network via an S1 tunnel of a
GTPU (general packet radio service (GPRS) tunnel protocol user plane); and the
PDCP module processes PDUs with inconsecutive SNs (from a PDU with a first
inconsecutive SN to the last PDU in the buffer) in the buffer as SDUs and then sends



the same to a target eNB via an X2 uplink back propagation tunnel of the GTPU.
After receiving the uplink back propagation datagram, a GTPU at the target eNB
directly delivers it to the PDCP; and then the PDCP module stores the data in a
reordering buffer. The source eNB sends a sequence number status transmission
message to the target eNB, wherein the message carries loss information of the
datagrams received by the source PDCP; the target eNB constructs a status report
after receiving the message and then sends the status report to the UE to notify the UE
which datagrams have to be retransmitted due to loss; and the PDCP module of the
target eNB receives the retransmitted datagrams from the UE, then reorders the
retransmitted datagrams and the datagrams in the reordering buffer, and finally sends
the consecutive datagrams to the S-GW. Introduction of processes of uplink back
propagation reduces repeated delivery of air interface data and saves air interface
resources.

The protocol describes the processes of uplink back propagation, however, it has
not specified an end time for the uplink back propagation. In the conventional art,
an uplink back propagation tunnel of a source base station will be released after a
resource release command from a target base station is received; and the target base
station will start a timer after receiving the first uplink back propagation datagram,
after the timer is timed out, it will be deemed that the transmission of uplink back
propagation data ends and the uplink back propagation tunnel will be released.

The conventional art uses a most popular timer strategy, which is an empirical
method. Since the timer cannot be adjusted freely during usage, it is unable to be
adapted to changes of network transmission conditions and situations. If the uplink
back propagation tunnel is released too early, the uplink back propagation data not
transmitted completely may be lost during the transmission; whereas, if the uplink
back propagation tunnel of the GTPU of the source eNB is still not released after the
handover, waste of resources will be caused. Therefore, it is very important to

accurately judge the end time of the uplink back propagation.

Summary of the invention



The main object of the present invention is to provide a method and a system for
determining an end time of uplink back propagation, and to provide an uplink back
propagation method in a mobile communication system, so as to solve the above
problem.

The embodiments of the present invention provides a method for determining an
end time of uplink back propagation in a mobile communication system, and the
method comprises the following steps: sending data with consecutive sequence
numbers in a buffer of a packet data convergence protocol (PDCP) module to a
serving gateway (S-GW) via an S1 tunnel; sending data with inconsecutive sequence
numbers, which is from data with a first inconsecutive sequence number to last data in
the buffer of the PDCP module, to a target base station via an uplink back propagation
tunnel; generating an end marker datagram; sending the end marker datagram to the
target base station via the uplink back propagation tunnel; and receiving, by the target
base station, the end marker datagram and determining that the uplink back
propagation has ended.

In the above, the target base station is an evolved base station.

The embodiments of the present invention also provides a system for
determining end time of uplink back propagation in a mobile communication system,
comprising a source base station and a targét base station, wherein the source base
station comprises: a consecutive data sending unit, configured to send data with
consecutive sequence numbers in a buffer of a packet data convergence protocol
(PDCP) module to a serving gateway via an S1 tunnel, an inconsecutive data sending
unit, configured to send data with inconsecutive sequence numbers, which is from
data with a first inconsecutive sequence number to last data in the buffer of the PDCP
module, to a target base statidn via an uplink back propagation tunnel, and an end
marker datagram sending unit, configured to generate an end marker datagram, and to
send the end marker datagram to the target base station via the uplink back
propagation tunnel; and a destination base station is configured to receive the end
marker datagram and determine that the uplink back propagation has ended.

In the above, the source base station also comprises a storage unit, as the buffer
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of the PDCP module, configured to store the data with consecutive sequence numbers
and the data with inconsecutive sequence numbers.

In the above, the target base station comprises: a datagram type judging unit,
configured to judge a type of a received datagram; and a datagram processing unit,
configured to, when the received datagram is a data datagram, store the data datagram
to a reordering buffer; and when the received datagram is an end marker datagram,
release the uplink back propagation tunnel.

In the above, the target base station is an evolved base station.

The embodiments of the present invention are to release the uplink back
propagation tunnel when it is determined that the uplink back propagation has ended.

~ The embodiments of the present invention provides an uplink back propagation
method in a mobile communication system, comprising the following steps: sending
data in a buffer of a radio link control (PLC) module to a buffer of a packet data
convergence protocol (PDCP) module; sending data with consecutive sequencé
numbers in the buffer of the PDCP module to a serving gateway via an S1 tunnel;
sending data with inconsecutive sequence numbers, which is from data with a first
inconsecutive sequence number to last data in the buffer of the PDCP module, to a
target base station via an uplink back propagation tunnel; generating an end marker
datagram; sending the end marker datagram to the target base station via the uplink
back propagation tunnel; and receiving, by the target base station, the end marker
datagram and releasing the uplink back propagation tunnel.

In the above, the steps of receiving the end marker datagram and releasing the
uplink back propagation channel comprises the following sub-steps: judging a type of
a received datagram; when the received datagram is a data datagram, storing the data
datagram to a reordering buffer; and when the received datagram is an end marker
datagram, releasing the uplink back propagation tunnel.

In the above, after sending the data in the buffer of the RLC module to the buffer
of the PDCP module, if the RLC module receives uplink data from a bottom layer
again, the RLC module discards the uplink data.

In the above, the target base station is an evolved base station.
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Through implementation of the method and the system in the invention, the
uplink back propagation end time can be judged accurately, and thus the release of the
uplink back propagation tunnel can be executed timely to ensure that the uplink back
propagation data will not be lost during transmission (i.e., releasing the uplink back
propagation tunnel too early is avoided), so as to achieve lossless handover, and at the
same time, the tunnel resource can be released in time after the back propagation data
transmission ends (i.e., releasing the uplink back propagation' tunnel too late is

avoided), thereby avoiding resource waste.

Brief description of the drawings

Drawings, provided for further understanding of the present invention and
forming a part of the specification, are used to explain the present invention together
with embodiments of the present invention rather than to limit the present invention,
wherein:

Fig. 1 is a flow chart of a method for determining an end time of uplink back
propagation in a mobile communication system provided in the embodiments of the
present invention;

Fig. 2 is a flow chart of an uplink back propagation method in a mobile
communication system provided in the embodiments of the present invention;

Fig. 3 is a flow chart of a method for determining end time of uplink back
propagation in the embodiments of the present invention;

Fig. 4 is a block diagram of a system for determining end time of uplink back
propagation in a mobile communication system provided in the embodiments of the
invention;

Fig. § is a block diagram of another system for determining end time of uplink
back propagation in a mobile communication system provided in the embodiments of
the invention;

Fig. 6 is a flow chart of a source datagram processing method for determining
end time of uplink back propagation in the embodiments of the invention;

Fig. 7 is a schematic diagram of processing RLC data provided in the
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embodiments of the invention;
Fig. 8 is a flow chart of a target datagram processing method for determining end

time of uplink back propagation in the embodiments of the invention.

Detailed description of the embodiments

In order to make the technical solution and advantages of the present invention
more clear, the present invention will be described in details hereinafter with
reference to drawings.

As shown in Fig. 1, the present embodiment provides a method for determining
an end time of uplink'back propagation in a mobile communication system, which
comprises the following steps 102 to 110.

Step 102: Data with consecutive sequence numbers in a buffer of a packet data
convergence protocol (PDCP) module is sent to a serving gateway via an S1 tunnel.

Step 104: Data with inconsecutive sequence numbers, which is from data with a
first inconsecutive sequence number to last data in the buffer of the PDCP module, is
sent to a target base station via an uplink back propagation tunnel.

Step 106: An end marker datagram is generated.

Step 108: The end marker datagram is sent to the target base station via the
uplink back propagation tunnel.

Step 110: The target base station receives the end marker datagram and confirms
that the uplink back propagation has ended.

Preferably, the target base station is an eNB.

The above steps 102 to 108 are executed by a source base station with modules
or units thereon.

In the present embodiment, by sending an end marker datagram to the
destination base station, the end time of the uplink back propagation is defined, such
that the uplink back propagation tunnel is released by the destinatidn base station
reasonably and the integrity of the received information is guaranteed.

As shown in Fig. 2, the preéent embodiment provides an uplink back propagation
method in a mobile communication system, which comprises the following steps 202
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to 212.

Step 202: Data in a buffer of a radio link control (PLC) module is sent to a buffer
of a packet data convergence protocol (PDCP) module.

Step 204: Data with consecutive sequence numbers in the buffer of the PDCP
module is sent to a serving gateway via an S1 tunnel.

Step 206: Data with inconsecutive sequence numbers, which is from data with a
first inconsecutive sequence number to last data in the buffer of the PDCP module, is
sent to a target base station via an uplink back propagation tunnel.

Step 208: An end marker datagram is generated.

Step 210: The end marker datagram is sent to the target base station via the
uplink back propagation tunnel.

Step 212: The target Base station receives the end marker datagram and releases
the uplink back propagation tunnel.

By releasing the uplink back propagation tunnel after the target base station
receives the end marker datagram, the present embodiment saves resources, such that
the resources can be used properly.

Preferably, the Step 212 comprises: the target base station judging the type of a
received datagram; when the received datagram is a data datagram, storing the data
datagram to a reordering buffer; and when the received datagram is an end marker
datagram, releasing the uplink back propagation tunnel.

Preferably, after the above Step 202, if the RLC module receives uplink data
from a bottom layer again, the RLC module discards the uplink data.

Preferably, the target base station is an evolved Node B.

In the present embodiment, the source base station sends the end marker
datagram; thus the target base station can accurately determine the end time of the
uplink back propagation, such that the release of the uplink back propagation tunnel
can be executed timely to ensure that the uplink back propagation data will not be lost
during transmission (i.e., releasing the uplink back propagation tunnel too early is
avoided), so as to achieve lossless handover, and at the same time, the tunnel resource
can be released in time after the back propagation data transmission ends (i.e.,
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releasing the uplink back propagation tunnel too late is avoided), thereby avoiding
resource waste.

As shown in Fig. 3, after the source eNB sends a handover command to a UE,
the following steps 302 to 310 have to be carried out.

Step 302: A user plane of the source eNB receives a re-establishment message
from a control plane, and re-establishes an RLC instance module.

Step 304: The PDCP module of the source eNB notifies the GTPU, after
processing the received PDUs with consecutive SN, to send the same to a core
network.

Step 306: The PDCP module of the source eNB notifies the GTPU, after
processing the received PDUs with inconsecutive SN, to back propagate, and informs

-the GTPU of the end time point of the back propagation.

Step 308: The source eNB transmits an uplink back propagation datagram to the
target eNB to inform the target base station end point of the data transmission.

Step 310: The target eNB receives the uplink back propagation end notification
from the source eNB,; and the uplink back propagation flow ends.

In the above, the re-establishment flow of the RLC in the Step 302 is as follows:
the RLC forms data in a buffer into PDCP PDU(s) and then delivers all the data to a
buffer of the PDCP, and then if the RLC receives data from a bottom layer again, the
RLC discards the uplink data and no longer delivers it to the PDCP.

In the above, in the Step 304, the flow that PDCP module of the source eNB
notifies the GTPU, after processing the received PDUs with consecutive SN, to send
the same to a core network is as follows: the PDCP module delivers the SDUs to an
S-GW of the core network via an S1 tunnel of the GTPU after processing PDUs with
consecutive SN in the buffer as SDUs.

In the above, in the Step 306, the method that the PDCP module of the source
eNB notifies the GTPU, after processing the received PDUs with inconsecutive SN,
to back propagate, and informs the GTPU of the end time of the back propagation is
as follows: the PDCP module delivers, after processing the PDUs from a PDU with a
first inconsecutive SN to a last PDU in the buffer as SDUs, the SDUs to the target
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eNB via an uplink back propagation tunnel of the GTPU, and sends a message to the
GTPU, after delivering a last SDU in the buffer to the GTPU, to notify that the
transmission of the uplink back propagation data ends; the GTPU constructs, after
receiving the message, a specific datagram indicating that the transmission ends, for
example, an end marker datagram.

In the above, in the Step 308, the method that the source eNB transmits the
uplink back propagation datagram to the target eNB to inform the target base station
of the end point of the data transmission is as follows: the GTPU of the source eNB
sends the uplink back propagation data to the target eNB via an X2 uplink back
propagation tunnel, and sends, after the data transmission ends, the specific datagram
indicating that the transmission ends.

In the above, in the Step 310, the method that the target eNB receives the uplink
back propagation end notification from the source eNB is as follows: the GTPU of the
target eNB receives a datagram from the uplink back propagation tunnel and then
unpacks it, wherein if the datagram is a data datagram, the GTPU directly delivers it
to the PDCP, and the PDCP module stores the data datagram to a reordering buffer;
and if the datagram is a specific datagram indicating that the transmission ends, it
indicates that the uplink back propagation ends, and the target eNB releases the uplink
back propagation tunnel resources. In the present embodiment, the source base
station sends the énd marker datagram, thus the target base station can accurately
determine the end time of the uplink back propagation, such that the release of the
uplink back propagation tunnel can be executed timely to ensure that the uplink back
propagation data will not be lost during transmission (i.e., releasing the uplink back
propagation tunnel too early is avoided), so as to achieve lossless handover, and at the
same time, the tunnel resource can be released in time after the back propagation data
transmission ends (i.e., releasing the uplink back propagation tunnel too late is
avoided), thereby avoiding resource waste.

The embodiments of the present invention also provides a system for
determining the end time of uplink back propagation in a mobile communication
system; and as shown in Fig. 4, the system comprises a source base station 402, a

9



farget base station 404, and a serving gateway 406, wherein,

the source base station 402 comprises:

a consecutive data sending unit 4022, configured to send data with consecutive
sequence numbers in a buffer of a packet data convergence protocol (PDCP) module
to a serving gateway 406 via an S1 tunnel;

an inconsecutive data sending unit 4024, configured to send data with
inconsecutive sequence numbers, which is from data with a first inconsecutive
sequence number to the last data in the buffer of the PDCP module, to a target base
station 404 via an uplink back propagation tunnel;

an end marker datagram sending unit 4026, configured to generate an end marker
datagram, and to send the end marker datagram to the target base station 404 via the
uplink back propagation tunnel, and

wherein, the inconsecutive data sending unit 4024 is coupled to the end marker
datagram éending unit 4026, the end marker datagram is generated after inconsecutive
data are sent by the inconsecutive data sending unit 4024; and

the target base station 404 is configured to receive the end marker datagram and
to determine that the uplink back propagation has ended.

Preferably, the source base station 402 _also comprises a storage unit, as the
buffer of the PDCP module, configured to store data with consecutive sequence
numbers and data with inconsecutive sequence numbers.

Preferably, the target base station 404 comprises: a datagram type judging unit,
configured to judge the type of a received datagram; and a datagram processing unit,
configured to store the data datagram to a reordering buffer when the received
datagram is a data datagram, and to release the uplink back propagation tunnel when
the received datagram is an end marker datagram.

The target base station 404 is an evolved Node B.

In the present embodiment, the source base station 402 sends the end marker
datagram; thus the target base station 404 can accurately determine the end time of the
uplink back propagation, such that the release of the uplink back propagation tunnel
can be executed timely to ensure that the uplink back propagation data will not be lost
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during transmission (i.e., releasing the uplink back propagation tunnel too early is
avoided), so as to achieve lossless handover, and at the same time, the tunnel resource
can be released in time after the back propagation data transmission ends (i.e.,
releasing the uplink back propagation tunnel too late is avoided), thereby avoiding
resource waste.

The embodiments of the present invention also provides a base station device for
determining end time of uplink back propagation, as shown in Fig. 5, which
comprises:

an end marker datagram generating unit, arranged in the GTPU of a source base
statidn, and configured to generate an end marker datagram when all data with
inconsecutive sequence numbers has been received by the GTPU;,

a sending unit, arranged in the GTPU of the source base station, and configured
to send buffered PDCP data packets with consecutive sequence numbers to a core
network via an S1 tunnel of the GTPU or to transmit buffered PDCP data packets with
inconsecutive sequence numbers to the target base station via an uplink back
propagation tunnel of the GTPU;

an end marker datagram/ judging unit, arranged in the target base station, and
configured to judge whether a specific datagram indicating that transmission ends is
received; and

a storage unit, configured to buffering PDCP data packets to be sent to a core
network or back propagated to the target base station.

After a control plane of an eNB sends a handover command, as shown in Fig. 6,
the data processing method of a source eNB during handover comprises the following
steps 602 to 614.

Step 602: The control plane of the source eNB initiates a re-establishment
request to a user plane.

Step 604: After receiving the re-establishment message, the RLC forms data in a
buffer into PDCP PDU(s), and then delivers all the PDUs to a buffer of the PDCP.

Step 605: It is determined that whether the sequence numbers of PDUs in the
buffer of the PDCP module is consecutive. If it is determined to be “yes”, Step 606
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is executed, and if it is determined to be “no”, Step 608 is executed.

Step 606: The PDCP module processes PDUs with consecutive SN in the buffer
as SDUs and then delivers the same to a core network via an ST tunnel of the GTPU.

Step 608: The PDCP module processes PDUs from a PDU with a first
inconsecutive SN to the last PDU in the buffer as another SDUs and then delivers the
same to a target eNB via an uplink back propagation tunnel of the GTPU.

Step 610: After delivering the last SDU, the PDCP module sends a message to
notify the GTPU that the data back propagation ends.

Step 612: The GTPU receives a notification indicating that the data back
propagation ends, constructs an end marker datagram, and delivers the datagram to
the target eNB via the uplink back propagation tunnel. |

Step 614: The uplink back propagation tunnel of the source eNB is released.

In the above, in the Step 604, as shown in Fig. 7, an RLC re-establishment flow
comprises the following steps 702 to 704.

Step 702: The RLC forms data in the buffer into PDCP PDU(s) and then delivers
all the PDUs to the buffer of the PDCP module via access point(s) of the PDCP, and
discards datagrams that cannot be formed into PDCP PDUs.

Step 704: If the RLC receives uplink data from a bottom layer again, the RLC
directly discards the uplink data.

As shown in Fig. 8, the data processing method of a target eNB during handover
comprises the following steps 802 to 808.

Step 802: The GTPU of the target eNB receives a datagram frém an uplink back
propagation tunnel.

Step 804: The type of a received datagram is judged. If the message is a data
datagram, Step 806 is executed; and if the datagram is an end marker datagram, such
as an End Marker datagram, Step 808 is executed.

Step 806: The datagram is directly delivered to PDCP.

Step 808: The end marker datagram is directly discarded, and the uplink back
propagation tunnel is released.

In the above present embodiment, the source base station sends the end marker
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datagram, thus the target base station can accurately determine the end time of the
uplink back propagation, such that the release of the uplink back propagation tunnel
can be executed timely to ensure that the uplink back propagation data will not be lost
during transmission (i.e., releasing the uplink back propagation tunnel too early is
avoided), so as to achieve lossless handover, and at the same time, the tunnel resource
can be released in time after the back propagation data transmission ends (i.e.,
releasing the uplink back propagation tunnel too late is avoided), thereby avoiding
resource waste.

Above description is only to illustrate the preferred embodiments but not to limit
the present invention. Various alterations and changes to the present invention are
apparent to those skilled in the art. The scope defined in claims shall comprise any
modification, equivalent substitution and improvement within the spirit and principle

of the present invention.
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