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(57) Abstract: The invention relates to a method of data forwarding during handover in a mobile communication system, the mo-
bile communication system comprising a plurality of base stations and a base station, the base station being coupled to a gateway,
a telecommunication link being established between a user equipment and the base station, the method comprising: selecting a set
of base station from the plurality of base stations as candidate base stations for a handover of the user equipment by the base sta-
tion; selecting a first target base station for handover from the set of base stations by the base station; obtaining downlink data
from a gateway and up- Sink data from a user equipment by the base station; forwarding the uplink and downlink data from the
base station to the first target base station. The method further comprises: detecting a handover or radio link failure by the user
equipment; - transmitting a connection establishment message to a second target base station of the set of base stations by the user
equipment; accepting access request of the user equipment by the second target base station; transmitting a message by the second
target base station to the base station, the message being indicative of access of the user equipment to the second target base sta-
tion; and forwarding the uplink and downlink data to the second target base station.
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Field of the invention

The present invention relates to a method of data forwarding during handoverin a
mobile communication system, to a base station, to a mobile communication system

and to a computer program product.

Background and related art

Iy a cellular network, a cell typically has several neighboring cells. The handover
procedure allows the continuation of a call when a user eguipment crosses the
border of one cell to another. The basic concept of handover is that when a user
terminal moves from the coverage area of one cell to another, a new conneaction to
the target cell is set up and the connection to the old cell may be released. Buring
the handover, data interruption may occur caused by delays in signaling message,
or caused by problems during the signaling with the candidate base station and the
source base station.

In general, when a user equipment moves from one cell to another in a cellular radic
system and the handover is performed, the handover may be described as 8 hard
hardover or & soft handover. During the hard handover, the old connaclion is
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to diminish the problem of data interruption. However, the base station connection

cannot be utilized in such a case due to the handover margin and the delay of the

handover procedure. During the soft handover, updating margins are also

employed.

Further, a pilot signal is used to identify a base station and to form an active setin a
mabile communication system. The pilot signal is continuously transmitted by each
base station {o beyond its service coverage area. The user equipment can identify
the base stations on the basis of the pilot signal, since the signals differ from one
another. The user equipments confinuously measure pilot signals and maintain a
measurement list of the base stations and the corresponding signal quality levels of
the pilot signals that are situated near the user equipment and that are possible
candidates for handover or connection establishment.

The base stations on the measurement list form a group of candidates that may
hecome a serving base station. User equipments may monitor the pilot signals of
only those base stations that are on the measurement list. When a user equipment
moves, the measurement list is updated as the need arises. The updating process is
performed according to the measurements of the user equipment based on the
strength of the pilot signal, that is if a pilot signal transmitted by a base station is
received with adequate sirength, it is added to the measurement list.

Summary of the Invention

The invention relates {0 a method of data forwarding during handover in a mobile
communication system, the mobile communication system comprising a plurality of
base stations and a base station, the base stalion being coupled to a gateway, a
telecommunication link being established between a user equipment and the base
station, the method comprising: selecting a set of base station from the plurality of
base stations as candidate base siations for & handaover of the user equipment by
the base statlon; selecting & first target bass stalion for handover from the set of
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The method further comprises obtaining downlink data from a gateway and uplink
data from a user equipment by the base station; forwarding the uplink and downlink
data from the base station to the first target base station; detecting a handover or
radio link failure by the user equipment; {ransmitting a connection establishment
message to a second target base station of the set of base stations by the user
equipment; accepting access request of the user equipment by the second target
base station; transmitting a message by the second target base station {o the base
station, the message being indicative of access of the user equipment to the second
target base station; forwarding the uplink and downlink data to the second target
base station. One of the advantages of the invention is that it allows data forwarding

to a new target base station, in case of a handover failure or radio link failure.

The term 'base station' as used herein refers to any type of fixed network element
capable of exchanging data with a user equipment. The term "user equipment” as
used herein refers to any type of fixed or mobile {or portable) communication
terminal capable of exchanging data with a radio-communication network on a radio
communication link. Consequently, it may be, among other things, a telephone or
desktop computer connected to a local router or server and equippad with a radio
communication interface; a mobile telephone,; a laptop computer or personal digital
assistant (or PDA) equipped with a radio communication interface; a server or logal
router equipped with a radio communication interface; a high-freguency radio

receiver; or a terrestrial or satellite television receiver.

In accordance with-an embodiment, the method further comprises:

- storing the data in storage means by the base station;

~ aborting data forwarding to the first target base station by the base station.
The forwarding to the second target base station step further comprises:

- forwarding the stored data o the second targel base station by the base slation.

i1 accordancs with an embadiment, the method further comprisgs:
- ghorting data forwarding to the firs! target base station by the base station;
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The forwarding to the second farget base station step further comprises:

~ forwarding the data to the second target base station by the base station .

In accordance with an embodiment, the method further comprises:

- obtaining by the base station an end marker message indicating that all data has
been transmitted from the first target base station;

- reordering the data obtained from the first target base station and from the gate-

way by the base station before forwarding to the second target base station.

in accordance with an embodiment, the method further comprises:

~transmitting a forwarding-request to the first target base station for forwarding of
the data to the second target base station by the base station. The forwarding to the
second target base station step further comprises:

- forwarding the data to the second target base station by the first target base sta-
tion.

- forwarding the data to the first {arget base station by the base station,

In accordance with an embodiment, the method further comprises:

- aborting data forwarding to the first target base station by the base station;

- transmitting a forwarding-request to the first target base station for forwarding of
the data to the second targetl base station by the base station.

The forwarding to the second target base station step further comprises:

- forwarding the data {o the second target base station by the first target base sta-
tion,

- forwarding the data to the first target base station by the base station;

In accordance with an embodiment, the methed further comprises:

- requesting the data fromy the first target base station by the second target base
station;

- receiving the data from the first target base station by the second target base sta-

tion.

B iy om e o e s RN o N e e S A ROAE X 8 sk b et N R O R &
i acoordance with an smbodiment, theomathod fudher somprises:
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- requesting the data from the first target base station by the second target base
station;

- requesting the data from the base station by the second larget base station,

- receiving the data from the first target base station and from the base station by
the second target base station,

In accordance with an embodiment, the method further comprises:

- obtaining an end marker message indicating that all data has been transmitted
from the first target base station by the second base station;

- reordering the data received from the base station and from the first target base

station by the second target base station.

In accordance with an embodiment, a first target base station identification is trans-
mitted by the base station ar by the user equipment to the second target base sta-

tion.

In another aspect, the invention relates to a base station for a mobile communica-
tion system, the base station comprising:

- means for selecting the set of base station as candidate base stations for a hand-
over of the user equipment hy the base station;

- means for selecting a first target base station for handover from the sef of base
stations by the base station;

- means for abtaining downlink data from a gateway and uplink data from a user
gquipment by the base station;

- means for forwarding the uplink and downlink data from the base station to the first
target base station.

- means for receiving a message from the second target base station by the base
station, the message being indicative of access of the user equipment to a2 second
target base station;

- means for storing the uplink and downlink data in storage means by the base sta-
fion;

- means for aborting dala forwarding o the first target base siation by the base sta.

83 i s
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~ means for forwarding the stored data to the second target base station by the base
station.

in another aspect, the invention relates tc a base siation for a mobile communica-
tion system, the base station comprising:

- means for accepling access request of the user equipment by the second target
base station;

- means for transmitling a message by the second target base station to the base
station, the meassage being indicative of access of the user equipment to the second
target base station;

- means for requesting data from the first target base station by the second target
base station;

- means for receiving the data from the first target base station by the second target
base siation.

In an embodiment, the base station further comprises:

~ means for receiving the data from the base station by the second target base sta-
tion;

- means for obtaining an end marker message indicating that all data has been
transmitted from the first target base station by the second base station;

- means for reordering the data received from the base station and from the first tar-

get base station by the second target base station.

in another aspect, the invention relates to a mobile communication system operable

to perform a method in accordance with any of the precading embodiments.

in another aspact, the invention relates o a computer program product stored on a
storage medium, comprising execulable program means for causing a base station
to perform a method according to any of the preceding embodiments when the pro-

gram is run on the base station.
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Brief description of the drawings

in the following, preferred embodiments of the invention will be described in greater

detail by way of example only making reference to the drawings in which:

Figure 1 is a diagram of an embodiment of the signaling between the user
equipment and the plurality of base stations,

Figure 2 shows a diagram of a further embodiment of the signaling between

the user equipment and the base stations,

Figure 3 is a diagram of a further embodiment of the signaling between the
user equipment and the plurality of base stations,

Figure 4 is a diagram of another embodiment of the data forwarding method,

Figure & shows a further embodiment of the data forwarding method of the
invention,

Figure 6 is a diagram representing a further embodiment of the data

forwarding method,

Figure 7 is a block diagram of an embodiment of a base station in a2 mobile

cormmunication system.

Figure 8 is a block diagram of a further embodiment of a base stationin a

mobile communication system.

Detailed description of the drawings

Fig, 1 shows a diagram 100 of an embodiment of the data forwarding method g

mahile communication system. The moebils communication system comprises &

. . . . § s ; s . e
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and a gateway 104, Initially, a telecommunication link is established between the

base station 101 and a user equipment 105.

The user equipment 105 continucusly transmits measurement reparts to the base
station describing the signal quality of the neighboring base stations, which may be
used as candidate base stations for a handover of the user equipment 105, Ong of
the transmitted measurement reports triggers a single or multiple handover
preparation, so that the base station sends at least one handover request 1o af least
one of the neighboring base stations, using for example the measurement report
transmitted by the user equipment 105. The base station 101 receives a handover
request acknowledgement of at least one of the base stations. The base station 101
selects one or a set of base stations from a plurality of base stations as candidate
base stations for the handover of the user equipment. The selected set of base
siations corresponds to the base stations that transmitted a handover request
acknowledgement o the base station. Then, a first target base station 102 is
selected for handover from the set of base stations by the base station 101.

During the normal communication between the base station 101 and the uyser
equipment 105, downlink data 108 from a gateway and uplink data from the user
equipment 105 is continuously obtained by the base station 101. Once the first
target base station has been selected by the base station 101, the base station 101
delivers the handover command fo the user equipment 105 and initiates the
forwarding of the uplink and downlink data from the base station 101 to the first
target base station 102. In the meantime, and in no paricular order, if due to radic
fink failure or handover failure, the user eguipment 105 is not able to access the first
target base station 102, the user equipment 105 may require to synchronize and
transmit a connection re-establishment message 107 to a second target base

station of the setf of base stations that have been prepared by the base station 101,

In an embodiment, the base station 101 may keep a copy 108 of the data 106,
before forwarding 108 the daia to the first target base station 102. Then, the second
targel base station 103 accepts the access request of the ussr equipment 105 and

&R

W g the base station 10 The massags 110 indinates the
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the base station 101 aborts the data forwarding 111 to the first target base station
102. Then, the base station 101 transmits a handover cancel message 112 to the
first target base station 102 and starts forwarding 113 copied and new data to the
second farget base station 103.

Fig. 2 shows a diagram 200 of an embodiment of a data forwarding method in a

maobile communication system.

The base station 101 continuously receives uplink data from the user squipment
105 and downlink data 106 from the gateway 104. After the user equipment 105
detects a radie link Tailure or handover failure, and is not allowed to access the first
target base station 102, the user equipment 105 transmits a connection
establishment message to the second target base station 103, which has been
previously prepared by the base station 101 for handover. in the meantime, the
base station 101 has started the data forwarding 202 of the uplink and downlink
data 1o the first target base station 102.

The data forwarding 202 confinues until a mmessage arrives to the base station 101
from the second target base station 103, the message 203 identifying the access of
the user equipment 105 to the second target base station 103. The base station
101, after reception of the message, aborts 204 the data forwarciing to the first
target base station 202. Further, base station 101 requests 205 the forwarded data
kack from the first target base station 102 to the base station 101, The requested
data is obtained 206 by the base station 101. As new downlink data may have
arrived to the base station 101, together with the data received by the first target
base siation 102, a reorderning procedure 207 is started. The reordering procedure
207 reorders the data received from the gateway, data received from the first farget

base station and data not yet forwarded to any of the target base stations.

Finally, the base station 101 starts forwarding 208 the backward data and the new
data o the second target base stgtion 103, One of the advaniages of thiz
ambodiment, is thal the base station does not reguire 10 store the already forwarded
uplink and the downlink dats, in case that a handover or radio link failure doss not

$3 e Sl S 1 e e T e e e s e il v o v E § T T S U S S SV G
affow the user equipment o aocsss the onginally salacted target bage station,
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Fig. 3 shows a diagram 300 of an embodiment of a data forwarding method ina
mobite communication system. During & normal active call and also during the
handover procedure, uplink data from the user equipment 105 and downlink data
from gateway 104 is obtained by the base station 101. In case of a radio fink or
handover failure, the user equipment may have no access to the originally selected
target base station 102, and may require to request access to a second target base
station 103, using a re-establishment message 301.

The uplink and downlink data 106 received by the base station 101, is forwarded
302 to the originally selected target base station 102, uniil & message 303 arrives
from the second target base station 103 and is received by the base station 101.
The message 303 may correspond for example te a user equipment context
release, or it may indicate that the user equipment has accessed the second target
base station 103.

After reception of the message 303 from the second target base station 103, a
forwarding request 304 is transmitted to the first target base station 102, that
commands the first target base station 102 to forward all the data received from the
base station 101 to the second target base station 103. The command transmitted
by the base station 101 also includes the command te transfer the already received
data 308 from the base station 101. Then, the first target base station 102 starts
forwarding 306 the already received and the new data to the second target base

station 103.

Fig. 4 shows a diagram 400 of a further embodiment of the data forwarding method
in a mobile communication system. During a communication between the base
station 101 and the user equipment 105, uplink data is received from the user
equipment 105 and downlink data 106 is transmitted from the gateway 104 to the
hase station 101, f a first handover fails with the selected first target base station
102, the user equipment 105 may requast far an access 401 to a second target
ase station 103, which may havs baen praviously prepared for handover by ths

R S N R T I T DI S T ST RIS T T TR TV OO RPN SV & WTRIRARUIR  SPPUE § (ORI ERTENE ST
tase station 104 Until the base station 101 i informad of the radio link ar handoves
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failure, the base siation 101 forwards the data 402 received from both the gateway
and the user squipment to the selected first target base station 102.

After the second target base station 103 accepts the access of the user equipment
105, the second target base station 103 transmits a message 403 to the base
station 101, indicating the arrival of the userequipment and the access to the
second target base station. The message 403 may be for example a user
equipment context release message, or any message that directly or indirectly
indicates the access of the user equipment 105 to the second target base station
103. After reception of the message by the base station 101, the base station 101
aborts data forwarding 404 to the first target base station 102 and starts forwarding
the data 4085 to the second target base station 103. At the same time, the base
station 101 sends a request command 4086 to the first target base station 102 and
requests for a forward transfer of the already received data 407 by the first target
hase siation 102, so that the first target base station 102 forwards the data 408 to
the second target base station 103.

Therefore, the second target base station 103 starts receiving data from both the
base station 101 and from the first target base station 102. The data received by the
second {arget base station will correspond to data forwarded from the first target
base station 102 that has been already forwarded from the base station 101, and
also corresponds to data forwarded by the base station 101 that was received by
the base station 101 directly from the gateway and/or the user equipment 104. As a
consequence, the second target base station 103 may reguire to reorder 409 the
data 405 received from the base station and the data 408 received from the first
target base station 102. Further, an end marker message may be transmitted at the
end of the data forwarding, indicating that all data has been transmitted from said

first target bage station 102 to said second target base station 103.

Fig. 5 shows a diagram 500 of a further embodiment of a data forwarding method in
a mobile communication system. During a typical communication between the user
sguipment 108 and the base station 101, data 106 is received from a gateway 104

sounied to the haxe staon and fo the user saultmant 105§ 96 user snuinmen
GQUPIOG G N DAt SIEUOIT- NGO INO-USST SQUIDERT UL 50 N USSH SQUIDIMGIN
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preparation to a set of candidate base stations, and the base station 101 selects a

first target base station 102 for the handover. In this context and after selecting the

first target base station 102, the base station 101 may transmit an address 501 of

the first target base station 102 to at least a second base station 103. The address

may be included, forexample, in-a handover preparation message.

If the user equipment 105 is not able to access the first target base station 102 due
to a radio link or handover failure, the user equipment 105 requires to request an
access 502 to the second base station 103, for example ona RRC re-establishment
message. During the standard handover procedure, the base station 101, after
selecting the first target base station 102, staris forwarding 503 the received data
from both the gateway 104 and the UE 105 to the first target base station 102.

After the second target base station 103 accepts the access of the user eguipment
105, the second target base station 103 transmits a message 504 {o the base
station 101 indicating the access of the user equipment, for example using a user
equipment (UE) context release message. Then, the second target base station 103
further transmits a forwarding-request message 505 fo the first farget base station
102, for the forwarding of the received data from the base station 101 fo the second
target base station 103. The first target base station 102 initiates the organization of
the transfer 506 of aiready received data 503 and starts forwarding 507 the data to
the second target base station 103. The first target base station 102 continues
receiving the data 503 from the base station 101, uniil the handover procedure has

been completed to the secondary base station.

Fig. & shows a diagram 800 of a data forwarding method embodiment in a mohile

communication system.

The base station 101 recelves uplink data from the user equipment 105 and
downlink data 106 from the gateway 104. During the muitiple handover preparation,
and after selecting one of the candidate base stations as & first target base station
102, the base station 101 ransmits the address 801 of the first largel base station
108 o at least 3 spcond hase siation U Hihe user squipment 105 s nod abla i
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user equipmant 105 requests access 602 to second target base station 103, using
for example an RRC re-establishment message. The base station 101 after
selecting the first target base station 102, it starts forwarding 803 the data received
from both the user equipment 105 and the gateway 104 to the first target base
station 102.

After the acceptance of the access reguest from the user equipment 105 by the
second farget base station 103, the base station 103 transmits a message 604 to
the base station 101 being indicative of the access of the user equipment 105 to the
second {arget base station 103. The message 604 also requesis the base station
101 for forwarding the received data to the second target base station 103. The
hase station 101, immediately after receiving the message from the second target
base station 103, it aborts 605 forwarding the data to the first target base station

102 and starts forwarding the data 808 to the second target base station.

The second target base station 103 also transmits a forwarding request message
607 to the first {arget base station 102, commanding to forward the already received
data from the base station 101 to the second target base station 103, The first targst
base station 102 initiates the transfer of already received data 608 and forwards 609
the data to the second target base station 103. Further, an end marker message
may be transmitted at the end of the data forwarding, indicating that all data has
been {ransmitted from said first target base station 102 to said second target base
station 103. Also, as the second farget base siation is receiving data from at least
two base stations, the second target base station 103 starts the ordering 610 of the
data, until the handover procedure has been completed, and the second target base
station starls receiving the data directly from the gateway 104 and from the user
equipment 105,

There are three basic possible handover failure in radio link failure scenarios. The
first scenario, the user equipment detects handover failure and connects not fo the
asiected first target base stgtion, hut to another second target base station. In g

second scenarin, the user eguipment detects radio link fatlure during the handover

whaze inths base stabon, doonnedis ot o the Srel targe! bass sialion bul to the

L " . 3 ; L T - N O - RO S
N N R s .‘\$ ewar e wrbadienyy dereesadios iy oo oy - ~; A SRy s s \-\ Laey ot
senond inrget hass station, Finally, e thicd scenanio the user squipmsead detealy
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radio link failure niot in the handover phase in the base station, but prior {o the

handover, and connects to the second target base station.

Fig. 7 shows a block diagram illustrating a muobile communication system 700. The
mobile communication system 700 comprises a base station 701 coupled 1o a user
equipment 702 and also coupled to the target base station 703. The base station
701 comprises:

A module 704 for selecting said set of base station as candidate base stations for a
handover of said user equipment by said base station;

a module 705 for selecting a first target base station for handover from said set of
base stations by said base station;

a module 706 for obtaining downlink data from a gateway and uplink data from &
user equipment by said base station;

a modute 707 for forwarding said uplink and downlink data from said base station to
said first target base station.

a module 708 for receiving a message from said second target base station by said
base station, said message being indicative of access of said userequipmentto a
second target base station,

a module 709 for storing said uplink and downlink data in storage means by said
base station;

a module 710 for aborting data forwarding to said first target base station by said
base station;

a module 711 for forwarding said stored data to said second target base station by

said base station.

Fig. 8 shows a block diagram 800 illustrating a mobile communication system
comprising a base station 801 coupled to a user equipment 802 and to a target base
station 803. The base station 801 comprises:

A moadule 804 for accepting access request of said user equipment by said second
farget base station;

a module 805 for fransmitting & message by said second target base station o said
base siation, said message baing indicative of access of said user squipment in

w1 et ey o & p o drang bl e
sald sscond target base statiory
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a module 808 for requesting data from said first target base station by said second
target base station;
a module 807 for receiving said data from said first target base station by said sec-
ond target base station.
a module 808 for receiving said data from said base station by said second targst
base station;
a moduie 809 for obtaining an end marker message indicating that all data has been
transmitted from said first target base station by said second base station;
a module 810 for reordering said data received from said base station and from said
first target base station by said second target base station;
a computer program modute 811 comprising executable program means for causing
the base station 801 to perform a method according to any of the preceding em-

bodiments.
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Claims
A method of data forwarding during handover in a mobile communication sys-
termn (700), said mobile communication system (700} comprising a plurality of
base stations and a base station (101, 701), said base station (101, 701) being
coupled 1o a gateway (703), a telecommunication link being established be-
tween a user equipment (702) and said base station (101, 701}, the method
comprising:
- selacting a set of base stations from said plurality of base stations as candi-
date base stations for a handover of said user eguipment by said base station;
- selecting a first target base station (102) for handover from said set of base
stations by said base station (101);
- gbtaining downlink data (106} from a gateway and uplink data from a user
equipment by said base station;
- forwarding (109) said uplink and downlink data from said base station to said

first target base station.

- fransmitting a connection establishment message {107) to a second target
base station of said set of base stations by said user equipment;

- accepting access request of said user equipment by said second target base
station (103

- transmitting a message (110) by said second target base station to said base

station, said message being indicative of access of said user equipment {o

said second target base siation;

- forwarding (113} said uplink and downlink data {o said second {arget base
stafion,

The method of claim 1, wharein the method further comprises: (Alt. 1)
- storing (108) said data in storags means by said base station;

- aboding (111) data forwarding to said first targe! base station by said base

oo i
station:
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wherein said forwarding o said second farget base station step furtther com-
prises:

- forwarding {113) said stored data to said second target base station by said
base station.

LAy

3. The method of claim 1 further comprising: (Alt. 2 by BS)
- aborting data forwarding (204) 1o said first target base station by said base
station;
- requesting (205) said data from said first target base station by said base sta-
16 tion;
- obtaining said data (206) from said first target base station by said base sta-
tion;
wherein said forwarding to said second target base station step further com-
prises:
15 - forwarding said data (208) to said second target base station by said base

station .

4. The method of claim 3 further comprising: {(Opt. Alt 2 by BS)
- abtaining by said base station an end marker message indicating that all data
20 has been transmitted from said first target base station;
- reordering said data (207) obtained from said first target base station and
from said gateway by said base station before forwarding to said second target
base station.

(]
L ]
&

The method of claim 1 further comprising: (Alt. 3 by BS & first TBS)

- fransmitting a forwarding-request {304) to said first target base station for
forwarding of said data to said second target base station by said base station;
wherein said forwarding to said second target base station step further com-

prises:

Lk
o,
(e

- forwarding said data {306) to sad second target base station by said first tar-
get base siation.
~ forwarding said data o said (302) firs! target! bass siation Ly said base ste-

oy
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The method of claim 1 further comprising: (AL, 4 by BS & first TBS)

- aborting data forwarding (404) to said first target base station by said base
station;

- transmitting a forwarding-request (406) to said first target base station for
forwarding of said data to said second target base station by said base station;
wherein said forwarding 1o said second target base station step further com-
prises:

~ forwarding said data (408} to said second target base station by said first tar-
get base station.

- forwarding said data {402) to said first target base station by said base sta-
tion;

The method of ¢laim 1 further comprising: (Alt. § by second TBS)

~ requesting said data (505) from said first target base station by said second
target base station;

- receiving said data from said first target base station by said second target
base station.

The method of ¢laim 1 further comprising: {Alt. 6 by second TBS)

- aborting data forwarding {(605) to said first target base station by said base
station;

- requesting said data (607) from said first target base station by said second
target base station;

- requesting said data (604) from said base station by said second target base
station;

~ receiving said data from said first target base station and from said base sta-

tion by said second target base station.

The method of claim 8 and & further comprising: {Opt. Alf. 4 and Al 6 by sec-
ond TBS)

- ablaining an snd marker message indicating that all data has beart rgnsmit-
tad from ssai‘;:i first *i:arge:i base station by said second hase siation,

%

sraurdering said daly received from said base siglion and from ssig first targst

Py

N o I
hass siation Y sad seoand e RS jai hase station,
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10. The method of any of the preceding claims 7 to 8, wherein a first target base
station identification (601) is transmitted by said base station or by said user

equipment fo said second target base station.

19

11. A base station (v01) for & mobile communication system {700), the base sta-

tion (701) comprising: (Alt. 1)
- means for selecting (704} said set of base station as candidate base stations
for a handover of said user equipment by said base station;

10 - means for selecting {(705) a first target base station for handover from said
set of base stations by said base station;
- means for obtaining (706) downlink data from a gateway and uplink data from
a user equipment by said base station;

- means for forwarding (707} said uplink and downlink data from said base sta-

oy
L

tion to said first target base station.

- means for receiving {708} a message from said second target base station by
said base station, said message being indicative of accass of said user squip-
ment to a second target base station;

- means for storing (709} said uplink and downlink data in storage means by
20 said base station;

- means for aborting {710) data forwarding to said first target base station by
said base station;

- means for forwarding (711) said slored data o said second iarget base sta-

tion by said base station.

12. A base station {801) for a mobile communication system (800), the base sta-
tion (801) comprising:
~ meaans for accepting {804) access request of said user equipment by said
second target base station;
30 - means for fransmitting {(805) a message by said second target hase station to
said base station, sald message being indicative of acoess of said user sgquip-

rrent {0 said seoond target base siation;

o ¢ T ch iy ¢ e ev P iwa e FEEINEY e S it o S o el Roan ey
= ITIRENS- G ?@Qi}@:}iiﬂg—{5}#\3\,}_} SR I SHR-ISLARGeL Dasssintion by sain

o

3

%

3.
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- means for receiving {807) said data from said first target base station by said
second target base station.

The base station of claim 12 further comprising:

- means for receiving {808) said data from said base stalion by said second
target base station; _

- means for obtaining {8098) an end marker message indicating that all data has
been transmitted from said first target base station by said second base sta-
tion;

- means for recrdering (810Q) said data received from said base station and

from said first target base station by said second target base station.

A mobile communication system (700, 800) operable to perform a method in

accordance with any of the preceding claims 1 to 10

A computer program product (811) stored on a storage medium, comprising
executable program means for causing a base station to perform a method ac-
cording to any of the preceding claims 1 to 10 when the program is run on the
base station.
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