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PACKET TRANSFERRING/TRANSMITTING
METHOD AND MOBILE COMMUNICATION
SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

|0001] The present application is a continuation of U.S.
patent application Ser. No. 11/057,990, filed Feb. 15, 2005,
the entirety of which 1s incorporated herein by reference.

TECHNICAL FIELD

|0002] The present invention relates to soft handover at
high-speed large-capacity commumnications 1n a W-CDMA
(Wideband-Code Division Multiple Access: Wideband
CDMA) system, and more particularly to a packet transier-
ring/transmitting method and mobile communication system

suitable for DSCH (Downlink Shared Channel) and HS-
DSCH (High Speed Downlink Shared Channel).

BACKGROUND ART

|0003] In recent years, the development of a CDMA
mobile communication system has been in a prompt
advance. Moreover, a commercial service based on the
W-CDMA system has started, which enables the transmis-
sion/reception of large-capacity data such as moving images
along with voices and still images included 1n the current
main services. In this situation, as a group for the standard-
1zation of a third-generation mobile communication system,
3GPP/3GPP2 (3rd Generation Partnership Project/3rd Gen-
eration Partnership Project 2) has been organized, which 1s
oriented to a system capable of realizing a higher-quality

service and prepares diverse specifications according to a
W-CDMA mode and others.

|0004] FIG. 38 is a schematic illustration of a configura-
tion ofa W-CDMA. The W-CDMA system shown in FIG. 38
1s made up of nodes including a core network (CN) 100
including an exchange 101, radio network controllers (RNC)
102-0, 102-1, base stations (B1S: Base Transmitting Sta-
tion) 103-0 to 103-5, and a mobile umt (UE: User Equip-
ment). In this case, unless otherwise specified particularly,
the node signifies a umit made to carry out functions of
switching, transmission and transfer of a packet. Moreover,
the nodes 101, 102-0, 102-1, 103-0 to 103-5 and 104 are
physically connected through an ATM (Asynchronous
Transter Mode) transmission line.

|0005] The handover prescribed in 3GPP is for switching,
a radio resource (radio channel, radio carrier) such as
transport channel while maintaining non-instantaneous
chopping and quality 1n a case in which the mobile unit 104
separates from the base station 103-1 which has been 1n
communication relation thereto before the handover and
shits to a communication area of a different base station
103-2, and this switching 1s realized by soft handover.

10006] FIG. 39(a) is an illustration of a state before the
handover, and the mobile unit 104 shown in FIG. 39(a) sets
one branch (physical radio line or radio link) with respect to
each of the base stations 103-1, 103-2 of the base stations
103-0 to 103-5 for transmission/reception of a radio frame.
Moreover, the mobile unit 104 transmits the same data
simultaneously to the respective base stations 103-1 and

103-2. The base stations 103-1 and 103-2 transmit the

May 1, 2008

received data through an ATM transmission line to the RNC
102-0. The RNC 102-0 processes these data and transmuits

them through the ATM transmission line to the exchange
101 side or the other base station 103-0 to 103-5.

10007] In addition, for the handover, the mobile unit 104
monitors the quality and others of the received data to
monitor the radio situation (radio wave state) at all times for
selecting and demodulating the data with a high quality.
Thus, the mobile unit 104, when receiving a radio frame
(radio signal) with a large electric field strength 1n conjunc-
tion with its movement, adds a new branch with respect to
the base station 103-0 to 103-5 transmitting this radio frame.

|0008] FIG. 39(b) is an illustration of a state after the
handover, and when the quality of the branch of the set base
station 103-2 degrades with the movement of the mobile unit
104, the mobile unit 104 releases and deletes this branch and
makes a communication with the base station 103-1.

10009] Through this soft handover procedure in the mobile
umt 104, the radio link 1s continuously switched without
instantaneous chopping.

|0010] However, the number of channels needed for when
the mobile unit 104 conducts the soft handover 1s at least two
channels for the handover addressing node and the handover
addressed node. The band needed for the transmission/
reception of a radio frame becomes twice the normal band.
In addition, since the band needed per channel increases
with an increase in the communication data transmission
rate (communication rate), 1n a case 1n which the mobile unit
104 transmits the same signal through a plurality of channels
in a handover state, the bandwidth to be used per user
extremely increases. This increased bandwidth enhances the
interference 1n a radio zone, thereby causing the degradation
of the communication quality and decreasing the number of
users to be accommodated.

|0011] For solving the increase of the bandwidth and the
decrease of the number of users through the use of a
conventional technique, there 1s a need to improve the
throughput required 1n each node and each transmission line
and to increase the number of facilities, which leads to a
considerable demerit 1n view of cost performance. More-
over, there are the following problems (51) to (S5).

[0012] (S1) Since, in a high-speed data communication in
the future, the bandwidth needed for signal transmission/
reception will becomes extremely large and the introduction
of the metered charge will advance, as the connection
method, a method of setting a line at all times 1rrespective
of the presence or absence of data will become a mainstream
approach. From the viewpoint of efficiency, in the W-CDMA
system, as a preferable method, only one shared channel
(shared line) having a sufliciently wide band as compared
with a method of a wide-band radio resource being allocated
to each mobile unit 104 1s prepared so that the respective
mobile units 104 share and use the channel when needed. On
the other hand, difficulty 1s experienced 1n simultaneously
transmitting the same data to a plurality of channels at all
times like the soft handover.

[0013]| (S2) In this case, the mobile unit 104 is required to

make the switching from the shared channel for the han-
dover addressing node to the shared channel for the han-
dover addressed node, and the instantaneous chopping occur
in data communication while the mobile unit 104 makes the
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switching. Moreover, 1n consideration of the introduction of
IP (Internet Protocol) for an transmission line and the
speed-up ol data communication, 1n comparison with a
method of a large volume of data being divided into a large
number of small packets and transmitted, it 1s preferable to
employ a method in which data 1s transmitted to a lower
node 1n the form of one packet and the lower node divides
this data 1n accordance with the communication rate 1n a
radio zone so that the divided data are transmitted to the
mobile umt 104. This provides a higher transmission line
service elficiency.

|0014] Therefore, in light of this efficiency and the above-
mentioned instantaneous chopping, there 1s a possibility
that, 1n a handover state, the data collectively received and
held by a handover addressing node 1s left without being all
transmitted.

|0015] (S3) For preventing data loss, a conventional
method 1s designed such that an upper layer of a handover
addressing node abandons the residual data of the handover
addressing node itself and retransmits 1t according to a host
communication protocol. However, an increase of this
retransmission causes the degradation of the communication
rate.

10016] (S4) Likewise, the increase of the retransmission
leads to an increase 1n unnecessary traific, which presses the
throughput (for example, the capability of protocol process-
ing, signal transmission/reception, charge processing and
others) of each node and each transmission line. That 1s, the
cost performance of the facility deteriorates.

10017] (S5) the real-time performance on communications
degrades, which leads to the degradation of quality of
service.

|0018] The present invention has been developed in con-
sideration of these problems, and 1t 1s an object of the
invention to provide a packet transferring/transmitting
method and mobile communication system capable of main-
taining the number of users to be accommodated while
securing a wide bandwidth, sharing a line efficiently at soft
handover, avoiding data residual at the employment of
variable communication rate and preventing an increase in
retransmission.

DISCLOSURE OF THE INVENTION

[0019] Thus, according to the present invention, a packet
transterring/transmitting method for use 1n a mobile com-
munication system including an upper node for transmitting
a plurality of packets addressed to a mobile unit, a handover
addressing node for transmitting a plurality of packets
addressed to the mobile unit and a handover addressed node
for transmitting a plurality of packets addressed to the
mobile unit, characterized by comprising a determination
step 1n which the upper node determines the implementation
of handover and a transfer/transmission step in which the
handover addressing node transfers, of the plurality of
packets, a non-transmitted residual packet to the handover
addressed node and the upper node transmits a packet to the
handover addressed node.

|0020] This eliminates the need for the handover
addressed node to transmit the same signal through the use
of a plurality of channels to the mobile unit at handover,
which enables an increase in number of users and an
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improvement of communication quality and achieves the
cifective utilization of transmission lines and radio
resources.

[0021]| This transfer/transmission step can employ the
following two patterns of a pattern A and a pattern B.

10022] (A) A method in which the handover addressing

node or the upper node 1tself suspends the transmission of a
packet from an upper node at transfer of the aforesaid
residual packet. This method can achieve the improvement
of the service efficiency of the radio resources. Moreover, a
new packet and transier data can be transmitted concur-
rently.

10023] (B) A method including a channel setting step in
which the upper node carries out one of allocation of a
separate transfer channel and securement of an added chan-
nel between the handover addressed node and the handover
addressing node on the basis of a packet volume 1n a radio
zone, a scheduling step 1n which the handover addressed
node carries out scheduling on packet transmission through
the use of the separate transier channel or added channel
secured 1n the channel setting step and a new channel, and
a scheduling transmission step in which the handover
addressed node transmits a packet and a residual packet to
the mobile unit on the basis of the scheduling in the
scheduling step. This method can prevent the missing of
packet transmission/reception through retransmission con-
trol to assure the integrity.

10024| In addition, in the aforesaid each transfer/transmis-
s10n step, 1t 1s also appropriate that the handover addressing,
node first-encapsulates a residual packet according to an
instruction from the upper node or the identification of a
received frame, and the handover addressed node second-
encapsulates the residual packet and transmits the residual
packet to the mobile unit. This can assure the integrity on
cach of the data communication between the handover
addressing node and the handover addressed node and the
handover addressing node and the mobile unait.

10025] Still additionally, in the aforesaid each transfer/
transmission step, 1t 1s also appropriate that the handover
addressed node conducts transmission/reception of a frame
with respect to the mobile unit on the basis of an association
table between a header given by the handover addressing
node and a header given by the handover addressed node. In
this case, the handover addressed node can insert discrimi-
nation information for a discrimination between an encap-
sulated packet and a normal packet into a frame to be
transmitted to the mobile unit. This can assure the integrity
of the data communication and enables high-speed process-
ng.

|0026] Furthermore, a mobile communication system
according to the present invention 1s characterized 1n that a
handover addressing node comprises a first line receiving
unit for recerving a packet from an upper node, a buffer for
holding the packet received in the first line recerving unit, a
first retransmission control unit for carrying out retransmis-
sion control on a packet volume to be transferred on the
basis of a resource capacity of a handover addressed node
included 1n the packet recerved 1n the first line receiving unit
and a residual volume of the packet held in the buifer, and
a first line transmitting unit for, on the basis of the packet
volume retransmission-controlled 1n said first retransmission
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control unit, transmitting the packet held in the buifer to the
handover addressed node without interposing the upper node
therebetween or by way of the upper node.

[0027]| This can prevent the loss of user data and improve

the quality of various types of services such as the stability
of communication rate and the real-time performance.

10028]| Still furthermore, a mobile communication system
according to the present invention, including an upper node
for transmitting a plurality of packets addressed to a mobile
unit, a handover addressing node for transmitting a plurality
ol packets addressed to the mobile unit and a handover
addressed node for conducting transmission/reception of a
packet with respect to the mobile unit after the handover, 1s
characterized in that said handover addressed node com-
prises a second line receiving unit for receiving a plurality
of packets from the upper node and the handover addressing
node, a second retransmission control unit for carrying out
retransmission control on a packet received in the second
line recerving unit, and a second transmitting unit for giving
a retransmission control header undergoing retransmission
control 1 the second retransmission control unit to a plu-
rality of packets received 1n the second line recerving unit to
transmit a radio frame with the header to the mobile unait.

[0029] This enables a change of a frame format to be
radio-transmitted through the use of an instruction from the
upper node and enables a constant builer capacity of the
handover addressed node.

|0030] Yet furthermore, a mobile communication system
according to the present mvention, having a function to
switch a transmission path, from an upper apparatus to a
mobile unit, from transmission by a handover addressing
node to transmission by a handover addressed node, 1s
characterized 1n that the handover addressing node com-
prises transierring means for transferring data, addressed to
the mobile unit and left in the handover addressing node, to
the handover addressed node at the switching and the
handover addressed node comprises transmitting means for
transmitting, to the mobile umt, the data transferred and
received therelfrom and the aforesaid data from the upper
apparatus.

[0031] This can improve the real-time performance of
communications and the quality of services. The number of
times of retransmission 1s reducible.

10032] This mobile communication system can also sus-
pend the transmission of data from the aforesaid upper
apparatus to the aforesaid handover addressed node in the
middle of the transfer by the transferring means, which can
contribute to the optimization of radio resources and can
improve the cost performance 1n the system.

BRIEF DESCRIPTION OF THE DRAWINGS

10033] FIG. 1 is an illustration of a configuration of an
essential part of a W-CDMA to which the present invention
1s applied.

|0034] FIG. 2 is a block diagram schematically showing,
an upper node according to a first embodiment of the present
invention.

10035] FIG. 3 is a block diagram showing a base station
according to the first embodiment of the present invention.
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10036] FIG. 4 is a block diagram showing a base station
according to the first embodiment of the present invention.

10037] FIG. 5 is a block diagram showing a mobile unit
according to the first embodiment of the present invention.

|0038] FIG. 6 is an illustration for explaining a packet
transferring/transmitting method according to the first
embodiment of the present invention.

10039] FIGS. 7(a) to 7(e) are illustrations for explaining

an operation of a pattern A according to the first embodiment
of the present invention.

|0040] FIG. 8 shows an example of a sequence for
explaining an operation of the pattern A according to the first
embodiment of the present invention.

10041] FIGS. 9(a) to 9(¢) are illustrations for explaining a
pattern B according to the first embodiment of the present
invention.

10042 FIG. 10 is an illustration for explaining an arbitra-
tion method based on a resource allocation request accord-
ing to the first embodiment of the present invention.

10043 FIG. 11 is a flow chart for explaining a transferring
method based on measurement of a free buller capacity
according to the first embodiment of the present invention.

0044 FIG. 12 is an illustration for explaining distribution
transfer according to the first embodiment of the present
invention.

10045] FIGS. 13(a) and 13(4) are illustrations for explain-

ing a transferring method of changing a transmission inter-

val according to the first embodiment of the present inven-
tion.

10046] FIGS. 14(a) and 14(4) are illustrations for explain-
ing a method of changing a unit data volume to be trans-
mitted from a handover addressed node to a mobile umt
according to the first embodiment of the present invention.

10047]| FIGS. 15(a) and 15(4) are illustrations for explain-
ing a method of adding a data transfer transport channel
according to the first embodiment of the present invention.

10048 FIGS. 16(a)to 16(d) are illustrations for explaining

a transferring method of changing a structure of a subchan-
nel according to the first embodiment of the present inven-
tion.

10049] FIG. 17 shows an example of a sequence for
explaining a transferring method based on resource alloca-
tion request according to the first embodiment of the present
invention.

|0050] FIG. 18 shows an example of a sequence for
explaining a transierring method based on distribution trans-
fer according to the first embodiment of the present mnven-
tion.

|0051] FIG. 19 shows an example of a sequence for
explaining a method of changing a transmission interval/
information volume, adding a transport channel and chang-
ing a structure of a subchannel according to the first embodi-
ment of the present invention.

10052 FIGS. 20(a) and 20(4) are illustrations for explain-
ing a first packet transferring method according to a second
embodiment of the present invention.
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10053] FIG. 21 1s an illustration for explaining a second
packet transterring method according to the second embodi-
ment of the present invention.

|0054] FIGS. 22(a) and 22(4) are illustrations for explain-

ing a third packet transferring method according to the
second embodiment of the present invention.

[0055] FIG. 23 is an illustration for explaining a fourth
packet transferring method according to the second embodi-
ment of the present mnvention.

|0056] FIGS. 24(a) and 24(4) are illustrations for explain-

ing a fifth packet transferring method according to the
second embodiment of the present invention.

|0057] FIGS. 25(a) and 25(4) are illustrations for explain-
ing a {irst frame format according to the second embodiment
of the present invention.

|0058] FIGS. 26(a) and 26(5) are illustrations for explain-

ing a second frame format according to the second embodi-
ment of the present mnvention.

10059 FIGS. 27(a) and 27(b) are illustrations for explain-
ing a third frame format according to the second embodi-
ment of the present invention.

|0060] FIGS. 28(a) and 28(4) are illustrations for explain-
ing a fourth frame format according to the second embodi-
ment of the present invention.

10061] FIG. 29 shows an example of a sequence for
explaining a residual packet transferring method based on
encapsulation according to the second embodiment of the
present mvention.

10062 FIG. 30 is an illustration for explaining a method of
giving header information to transfer data through the use of
an association table according to the second embodiment of
the present invention.

[0063]| FIG. 31 is an illustration for explaining a method of
terminating a header, given in a handover addressing node,
in a handover addressed node according to the second
embodiment of the present invention.

|0064] FIG. 32 is an illustration of an example of a
sequence for explaining a residual packet transferring
method based on re-affixation of a protocol header according
to the second embodiment of the present invention.

10065] FIGS. 33(a) and 33(4) are illustrations for explain-
ing a different packet transferring method according to the
second embodiment of the present invention.

10066] FIGS. 34(a) and 34(4) are illustrations for explain-

ing a different packet transferring method according to the
second embodiment of the present invention.

10067] FIGS. 35(a) and 35(4) are illustrations for explain-
ing a different packet transferring method according to the
second embodiment of the present invention.

|0068] FIG. 36 shows an example of a sequence for
explaining a pattern D according to the second embodiment
of the present invention.

10069] FIG. 37 shows an example of a sequence for
explaining an arbitration method using a header re-atfixation
and a resource allocation request according to the second
embodiment of the present invention.
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10070] FIG. 38 is a schematic illustration of a configura-
tion of a W-CDMA system.

10071] FIG. 39(a) 1s an illustration of a state before
handover.

10072] FIG. 39(b) is an illustration of a state after han-
dover.

10073] FIG. 40 1s an illustration for explaining DSCH.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1l

(A) Description of First Embodiment of the Present
Invention

|0074] An embodiment of the present invention will be
described hereinbelow with reference to the drawings.

|0075] FIG. 1 is an illustration of a configuration of an
essential part of a W-CDMA system to which the present
invention 1s applied. A W-CDMA system 50 shown in FIG.
1 1s a mobile communication system designed to implement
a packet transferring/transmitting method according to the
present invention for conducting the transmission/reception
ol large-capacity data such as voice, still image and moving
image between a network and a mobile unit, and 1s made up
of a core network (CN) 100, radio network controllers
(RNC) 2-0, 2-1, base stations (BTS) 3-0 to 3-5 and a mobile
unmit (UE) 4. This W-CDMA system 50 includes a large

number of nodes which are omitted trom the illustration.

|0076] (1-1) Core Network 100 and Exchange 1

|0077] The core network 100 is a network in which a line
exchange, not shown, a packet exchange and a large number
of upper nodes are mutually connected to transmit high-
speed and large-capacity packets and 1s equipped with an
exchange 1 having a packet switching function.

|0078] When transmission/reception data is HS-DSCH
data or DSCH data, each of the upper nodes corresponds to

the RNC 2-0, 2-1 or the exchange 1, and each lower node
corresponds to the base station 3-0 to 3-5 or the RN 2-0, 2-1
(see FIG. 40 mentioned later.

10079] FIG. 2 is a schematic block diagram showing the
exchange 1 according to a first embodiment of the present
invention. The exchange 1 shown i FIG. 2 1s made to
transmit a plurality of new packets to the mobile unit 4 from
a different network other than the core network 100 and 1s
composed of a line terminating unit 15, a control unit 1a and
a switching unit 1c.

|0080] The line terminating unit 15 is for conducting
transmission/reception of data or a packet with respect to a
different upper node (for example, the exchange 1 1tself or
an upper node other than the RNC 2-0, 2-1) or a lower node
(for example, the base station 3-0 to 3-5 or the RNC 2-0, 2-1)
and terminating 1t, and further for controlling a flow of data
under flow control from a lower node.

|0081] Moreover, the switching unit 1c¢ is for switching a
line with respect to an upper node or a lower node.

|0082]| Still moreover, the control unit 1a is for controlling
the switching unit 1¢ on the basis of a control signal from an
upper node or a lower node.
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|0083] Thus, the exchange 1 transfers a header-added
packet, received from a diflerent network other than the core
network 100 or from the mobile unit 4, to the RNC 2-0, 2-1
or the core network 100 on the basis of 1ts address.

[0084] (1-2) RNC 2-0, 2-1

|0085] Each of the RNCs 2-0 and 2-1 has a function to
terminate a radio protocol prescribed 1n 3GPP or the like and
a Tunction to conduct packet transier, control of the base
stations 3-0 to 3-5, channel allocation, handover, origina-
tion/destination connection and others. Moreover, each of
the RNCs 2-0 and 2-1 also has a function to control the
transmission of DSCH data and HS-DSCH data according to
a transmission suspension (transmission suspending mes-

sage) or a start request (start requesting message) from the
base stations 3-0 to 3-5.

|0086] In the following description, unless otherwise
specified particularly, the handover signifies switching a
transport channel (TrCH) from, for example, the base station
3-1, with which the mobile unit 4 makes a communication
before the handover, to, for example, the base station 3-2
with which the mobile unit 4 makes a connection after the
handover.

0087| (1-3) Base Station 3-0 to 3-5

0088] (1-3-1) About Handover Addressing Node and
Handover Addressed Node

|0089| FEach of the base stations 3-0 to 3-5 is capable of
terminating a radio protocol prescribed 1n 3GPP or the like
and functions as a logical node (Node B) for a radio link of
the mobile unit 4 existing within cells 110-0 to 110-5. Each
of the base stations 3-0 to 3-5 has a data transferring function
to transier butlered DSCH data or HS-DSCH data from a
handover addressing node to a handover addressed node
under control of the exchange 1.

|0090] For convenience of the following description only,
unless otherwise specified particularly, the base stations 3-1
and 3-2 function as a handover addressing node and a
handover addressed node for the mobile unit 4, respectively.
In this case, the handover addressing node 1s for conducting
the transmission/reception of a packet with respect to the
mobile unit 4 belore the handover, while the handover
addressed node 1s for transmitting a plurality of new packets,
directed from the exchange 1 to the mobile unit 4, to the
mobile unit 4 before the handover. Incidentally, each of the
base stations 3-3 to 3-5 can also function as a handover
addressing node or a handover addressed node.

|0091]| For suspending new packet transmission from the
exchange 1 at the bullering of data to be transmaitted from the
exchange 1 to the mobile unit 4, the base station 3-1
functioning as a handover addressing node transmits a
transmission suspending request to the exchange 1 until the
data to be transmitted falls 1nto a vacated condition. More-
over, 1n the base station 3-1, when the data to be transmitted
talls into a vacated condition, a transmission start request for
the notification on the buifer vacated condition 1s transmitted
to the exchange 1.

10092] In addition, when the data to be transmitted from
the exchange 1 to the mobile unit 4 1s bullered, the base
station 3-1 transiers the buffered data to the base station 3-2
functioning as a handover addressed node. On the other
hand, the base station 3-2 has an arbitration function to
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receive the transierred data and data newly transmitted from
the exchange 1 side and transmit these received data to the
mobile unit 4 while arbitrating them.

0093]| (1-3-2) Configuration of Base Stations 3-0 to 3-5

0094| Each of the base stations 3-0 to 3-5 has a radio

transmission function (modulation, code spread, radio frame
transmission and others) on a packet transmitted from the
RNCs 2-0 and 2-1, a radio reception function (radio frame
reception, de-spread, demodulation and others) and a normal
monitoring function for using situations of a plurality of
radio resources.

[0095| FIG. 3 is a block diagram showing the base station
3-1 according to the first embodiment of the present inven-
tion. The base station 3-1 shown i FIG. 3 1s composed of
a recerving unit (first recerving unit) 2a, a line terminating
umt (first line terminating unit) 25, a call control unit (first
call control umt) 2¢, an ARQ control unit (first retransmis-
sion control unit) 24, an ARQ terminating unit (first ARQ
terminating unit) 2e and a transmitting unit (first transmit-
ting unit) 2f.

10096 In this configuration, the receiving unit 2a is for
receiving a radio frame from the mobile unit 4 to carry out
the demodulation and decode processing thereon. The trans-
mitting unit 2/ carries out the encoding and modulation
processing on transmission data and transmits 1t to the
mobile unit 4. Moreover, the transmitting unit 2/ 1s capable
of giving, to the transmission data, a priority which will be
mentioned later 1n a pattern B.

[0097]| The line terminating unit 24 is for terminating data
with respect to the exchange 1 side or the base station 3-2,
and 1s made to transmit or transfer, to the exchange 1 side or
the base station 3-2, the data transierred from a data holding
buifer 2g provided 1n the ARQ terminating unit 2e. It 1s
composed of a first line receiving unit 22a and a first line
transmitting unit 22b.

10098 The first line receiving unit 22a is for receiving a
packet from the exchange 1 side or the base station 3-2. A
buifer 2¢ holds the packet recerved by this first line receiving
umt 22a.

10099 The first line transmitting unit 224 is made to, on
the basis of a packet volume retransmlssmn—controlled by
the ARQ control unit 24 which will be mentioned later,
transmit the packet held 1n the buifer 2¢ to the base station
3-2 serving as a handover addressed node without interpos-
ing the exchange 1 or the RNC 2-0, 2-1, or to transmut it to
the base station 3-2 through the upper node (base station 3-2
or the exchange 1). This terminates the transmission/recep-
tion of data with respect to the exchange 1 side or the mobile
umt 4 side.

|0100] Moreover, the call control unit 2¢ is for carrying
out the handover control on the basis of a call control signal
received from the mobile unit 4.

10101]| Still moreover, the ARQ control unit 24 is made to
carry out retransmission control on a packet volume to be
transierred on the basis of a resource capacity of the base
station 3-2 1ncluded 1n the packet recerved by the first line
receiving unit 22q (line terminating unit 25) and a packet
residual value held 1n the buifer 2g. Yet moreover, the ARQ
control unit 24 1s made to conduct operations for the start,
change and termination of an H-ARQ (Hybrid-Auto Repeat
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Request) protocol. This H-ARQ 1s a name of the ARQ pro-
tocol prescribed 1n HS-DSCH.

10102] As well known, the ARQ signifies a method of

retransmitting data, lost due to error in a radio zone or the like,
under retransmission control for assuring the integrity of data,
and H-ARQ depicts ARQ operating at a high speed. The
transmission-waiting data held in the buffer 2g becomes
transierable to the line terminating unit 26 according to an
instruction outputted from the ARQ control unit 24 to the
ARQ terminating unit 2e. This enables implementing the
control on flow of data through the use of flow control.

10103 In addition, the ARQ terminating unit 2e is for ter-
minating the ARQ protocol and for recerving new data from
the exchange 1 or the RNC 2-0, 2-1 and transferred data from
the handover addressing node (base station 3-2) to arbitrate
and encapsulate the recerved data.

10104] The line terminating unit 25, the call control unit 2c,
the ARQ control unit 24 and the ARQ terminating unit 2e
cooperate with each other, which provides a function as a
transmitting means (2b, 2¢, 2d, 2e).

10105] Thus, owing to the H-ARQ, the information data
and the error correction data are independently transmittable
and the number of times of retransmission 1s reducible. Inci-

dentally, the ARQ control unit 24 can also employ the normal
ARQ.

10106] FIG. 4 1s a block diagram showing the base station
3-2 according to the first embodiment of the present mven-
tion. The base station 3-2 shown in FIG. 4 1s composed of a
receiving unit (second receiving unit) 3a, a line terminating,
unit (second line terminating unit) 35, a call control unit
(second call control unit) 3¢, an ARQ control unit (second
retransmission control unit) 3d, an ARQ terminating unit
(second ARQ terminating unit) 3e and a transmitting unit
(second transmitting unit) 3/ which have the same functions
as those of the recerving unit 2a, the line terminating unit 25,
the call control unit 2¢, the ARQ control unit 24, the ARQ
terminating unit 2e and the transmitting umt 2/ provided in the
base station 3-1, respectively.

10107] The line terminating unit 34 is for terminating data
between the host side exchange 1 and the lower side base
station 3-1, and 1s composed of a second line receiving unit
33a and a second line transmitting unit 335. The second line
receiving unit 335 1s made to receive a plurality of packets
from the host side exchange 1 and the lower side base station
3-1. The second line transmitting unit 335 1s made to 1imple-
ment the retransmission control on the plurality of packets,
received 1n the second line receiving unit 335, 1n the ARQ
control unit 34 which will be mentioned later. Moreover, the
ARQ control unit 34 1s made to carry out the retransmission
control on the plurality of packets received by the second line
receiving unit 335.

|0108] The transmitting unit 3/ 'is made to give a retrans-
mission control header, undergoing the retransmission con-
trol 1 the ARQ control unit 3d, to the plurality of packets
received by the second line receiving unit 334 and transmuit a
radio frame with this header to the mobile unit 4. The header
grving to the transmitting unit 3/ will be explained 1n patterns
B and C which will be mentioned later.

10109] The call control unit 3¢, the ARQ control unit 34, the

ARQ terminating unit 3e and the transmitting unit 3/ cooper-

ate with each other, which provides a function as a transmiut-
ting means (3¢, 3d, 3e, 3f).

May 1, 2008

|0110] The description of the functions other than these
will be omitted for avoiding repeating explanation. Moreover,
the configurations of the base stations 3-0 and 3-3 to 3-5 are
the same as that of the base station 3-1, and the description
thereof will be omitted for avoiding repeated explanation.

|0111] As described above, the W-CDMA system 50 has a

function to switch a transmission path of data, which 1s from
the upper node (an upper apparatus ) to the mobile unit 3, from
the transmission from the handover addressing node 2 to the
transmission from the handover addressed node 3. In addi-
tion, the handover addressing node 2 1s equipped with a
transferring means (2b, 2c¢, 2d, 2e) to transfer the data,
addressed to the mobile unit 4 and left 1n the handover
addressing node 2, to the handover addressed node 2 at this
switching, and the handover addressed node 3 1s equipped
with a transmitting means (3¢, 34, 3e, 3f) to transmit the data
received through this transferring and the data from an upper
node to the mobile unit 4.

[0112] (1-4) Mobile Unit (UE) 4

|0113] The mobile unit 4 has a function to make radio
communication with the base stations 3-0 to 3-5, a function to
make transmission/reception of data on communication,
management and control and a function to conduct an
H-ARQ operation, and 1t 1s a portable telephone or portable
radio terminal, a user manipulates.

|0114]| FIG. 51s a block diagram showing the mobile unit 4

according to the first embodiment of the present invention.
The mobile unit 4 shown 1n FIG. 5 1s composed of an antenna
4/, a recerving unit 4a, an ARQ terminating unit 45, a call
control unit4¢, an ARQ control unit 44 and a transmitting unit

4e.

|0115] The antenna 4f1s for making transmission/reception
of aradio frame. The recerving unit 4a 1s for recerving a radio
frame from the base stations 3-0 to 3-5 to conduct the
demodulation and decoding processing thereon. The AR(Q)
terminating unit 45 1s for terminating the ARQ protocol. The
call control unit 4¢ 1s for conducting the handover processing
on the basis of a call control signal recerved from the base
stations 3-0 to 3-5. The ARQ control unit 44 1s for conducting,
the start of the ARQ protocol, modulation and termination
under control from the call control unmit 4¢. The transmitting
unit 4e 1s for conducting the encoding and modulation pro-
cessing on a call control signal, user data and ACK/NACK of
ARQ to transmit them to the base stations 3-0 to 3-5.

[0116] (1-5) Cells 110-0 to 110-5 (see FIG. 1)

|0117] FEach ofthe cells 110-0 to 110-5 represents, between

the mobile unit 4 and the base station 3-0 to 3-5, a schematic
range 1n which a high-quality radio frame 1s transmittable/
receivable, and the range of each of the cells 110-0 to 110-5
almost overlaps with the range of the adjacent cell 110-0 to
110-5. When moving to the overlapping range, the mobile
unit 4 makes the transmission/reception of the same data with
respect to the adjacent base station 3-0 to 3-5, thereby achiev-
ing the soft handover.
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0118]| (1-6) Transmission Line

0119] The nodes 101, 102-0 to 102-7, 103-0 to 103-» and
104 are physically connected through an ATM transmission
line, and an interface between the nodes 1s prescribed 1 a
specification. Concretely, the interfaces between the RNCs
102-0 to 102-» and the exchanger 1 are an ATM transmission

line which 1s referred to as Iu, and the interfaces between the
RNCs 102-0 to 102-7 are referred to as Iur. The interfaces

between the RNCs 102-0to 102-z and the base stations 103-0

to 103-» are an ATM transmission line which 1s referred to as
[ub, and the interface between the base stations 103-0 to
103-7 and the mobile unit 104 1s reterred as to Uu.

10120] (1-7) New Packet and Transfer Packet

[0121] Each of the exchange 1 and the mobile unit 4 frag-
ments large-capacity audio data, text data, image data and
others 1nto a large number of fine data, and transmits the
fragmented data without packeting or transmits a large num-
ber of packets by means of packeting.

|0122] Therefore, with respect to the downlink, the

exchange 1 continuously transmits audio data, text data and
others to the same mobile unit 4 at a constant time 1nterval
while segmenting them, and transmits different kinds of text
data and others to a different mobile unit (not shown). This
also applies to the uplink.

|0123]| Concretely, in a user telephone (not shown) in the
core network 100, voice and others are encoded at a prede-
termined time interval, and the encoded audio data 1s frag-
mented into, for example, 1000 data and headers having serial
numbers counted up from 1 1n order are given to the 1000
data, respectively, to produce 1200 packets.

10124] Thus, with respect to the packets with the serial
numbers, for example, each of the ARQ control units 24, 3d
provided in the RNCs 2-0 and 2-1 records the serial numbers
of the packets, which has been recetved normally, and the
serial number of the packets, which has not been received
normally. Moreover, the ARQ control units 24 and 34 1ssue a
request for retransmission to the user telephone 1n the core
network 100 and, when receiving the retransmitted two pack-
ets, recognize the reception of all the packets. Subsequently,
the ARQ unit extracts the data included 1n the 1200 packets to
assemble a voice, a text file or the like within a constant period
of time as one unit of user information and hands it over to an
upper layer. It 1s also appropriate that, 1n place of the layer 2
ARQ unit, an upper layer equal to or higher than layer 3
performs this assembling.

10125]| In the following description, audio data, text data or
the like 1s referred to as a new packet as unit of transmission/
reception. That 1s, each new packet represents one unit of user
information composed of a large number of packets. More-
over, each packet 1s once buiiered in the RNC 2-0, 2-1 as will
be mentioned 1n detail later before being transmitted to the
mobile unit 4. Through the use of the serial number given to
cach packet, each packet 1s managed 1n terms of reception/
non-reception 1n an ARQ (Auto Repeat Request: automatic
retransmission control) provided 1n each node which 1s made
to transmit/receive or repeat the packet. In this case, 1t 1s
preferable to employ H-ARQ having a processing speed
higher than that of the ARQ.

|0126] The configuration shown in FIG. 2 is the same as
that of a second embodiment which will be described later.

May 1, 2008

10127] (2) Referring to FIG. 6, a description will be given
hereinbelow of a packet transferring/transmitting method
according to the present invention.

10128 FIG. 6 is an illustration for explaining a packet
transferring/transmitting method according to the first
embodiment of the present invention, and shows a model
which 1s a ssmplification of the configuration shown in FI1G. 6.
An upper node shown 1n FIG. 6 corresponds to the exchanger
1 in the case of an HS-DSCH channel. Moreover, in the upper
node 1, the transmission of user data and the handover control
are implemented, and 1n a handover addressing node 3 (base
station 3-1) and a handover addressed node 3 (base station
3-2), an uplink packet and a downlink packet are transmitted/
received with respect to the upper node 1, and a radio frame 1s

transmitted with respect to the mobile unit 4 through the use
of an ARQ commumnication protocol. The employment of this
ARQ assures the perfect data communication between the
handover addressing node 2/the handover addressed node 3
and the mobile unit 4.

|0129] In addition, in the handover addressed node 3, a
conversion 1s made on a data format between a transmission
zone and a radio zone. In this case, the ARQ protocol in the
handover addressing node 2 and the handover addressed node
3 corresponds to an RLC (Radio Link Control) protocol. The
mobile unit 4 makes the transmission/reception of a radio
frame with respect to the handover addressing node 2 and the
handover addressed node 3, and carries out the handover.

10130 Inthe following, unless otherwise specified particu-
larly, the mobile unit 4' carries out the handover due to walk-
ing, vehicle or train 1n a state where 1t makes packet trans-
mission/reception with respect to the handover addressing
node 2 and carries out the packet transmaission/reception with
respect to the handover addressed 3.

|0131] (2-1) Packet Transferring/Transmitting Method
according to the Present Invention.

|0132] The packet transferring/transmitting method
according to the present invention 1s for use in the W-CDMA
system 50 including the upper node 1 made to transmit a
plurality of packets addressed to the mobile unit 4, the han-
dover addressing node 2 made to transmuit a plurality of pack-
ets addressed to the mobile unit 4 and the handover addressed
node 3 made to transmuit a plurality of packets addressed to the
mobile unit 4, and the upper node 1 determines the 1mple-
mentation of the handover (determination step). Moreover,
the handover addressing node 2 transfers, of the plurality of
packets, a non-transmitted residual packet(s) to the handover
addressed node 3 (transfer/transmission step ). Still moreover,
preferably, the determination (determination step) of the
implementation of the handover 1s based upon the reception
ol a handover request transmitted from the mobile unit 4 or a
radio situation report from the mobile unait 4.

0133]| (2-2) Implementation Patterns A to D

0134] Among the implementation patterns of the packet
transierring/transmitting method according to the present
invention, there are four types of patterns A to D as will be
mentioned heremnbelow, and these patterns A to D are classi-
fied 1nto the patterns A, C and the patterns B, D according to
modes 1 which the handover addressing node 2 transfers/
transmits packets to the handover addressed node 3.
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|0135] (2-3) Relationship Between Implementation Pat-
terns A to D and this Packet Transferring/Transmitting

Method

|0136] The first packet transferring/transmitting method
(pattern A, C) 1s a method of suspending the transmission of
a new packet from the upper node 1 to the handover addressed
node 3. That 1s, the handover addressing node 2 (or the upper
node 1 itsell) suspends the transmission of a new packet from
the upper node 1 (suspension step) and, while the transmis-
sion of the new packet 1s 1n a suspended condition, the han-
dover addressing node 2 transiers a residual packet(s) to the
handover addressed node 3 (first residual packet transterring
step). Moreover, when the residual packet s transferred in the
first residual packet transierring step, the handover address-
ing node 2 (or the upper node 1 itsell) resumes the transmis-
sion of the new packet from the upper node 1 (resumption
step), and the upper node 1 transmits the new packet to the
handover addressed node 3 (new packet transmitting step)

10137| The second packet transferring/transmitting method
(patterns B and D) 1s a method of continuing the transmission
of a new packet from the upper node 1 to the handover
addressed node 3 so that the handover addressed node 3
carries out the arbitration between the packet transterred from
the handover addressing node 2 and the new packet transmut-
ted from the upper node 1. That 1s, the handover addressing,
node 2 transiers a residual packet to the handover addressed
node 3 (second residual packet transferring step), and the
upper node 1 transmits a new packet to the handover
addressed node 3 (new packet transmitting step). Moreover,
the handover addressed node 3 carries out the arbitration
between the packet transterred in the second residual packet
transierring step and the packet transmaitted 1n the new packet
transmitting step (arbitration step).

|0138]| In addition, the patterns C and D are a method of
encapsulating transierred data in each of the patterns A and B.
Theretore, the patterns A to D are roughly classified 1into two
patterns Xtwo patterns. In other words, the patterns A and B
correspond to cases of suspending/non-suspending the new
packet transmission from the upper node 1 while, at the
handover, the data left in the handover addressing node 2
without being transmitted 1s transferred to the handover
addressing node 3. The patterns C and D correspond to cases
of, when data 1s transferred, encapsulating/non-encapsulat-
ing the transterred data with 1t being regarded as a portion of
the new packet communication.

10139]| In this connection, the patterns A to D have two
patterns added according to a residual packet transterring
method. Concretely, these added two patterns correspond to a
case 1n which 1t 1s conducted 1n a manner such that a direct
transierring line 1s set between the upper node 1 and the
handover addressing node or the handover addressed node 3
and a case 1n which 1t 1s conducted by way of the upper node
1. In the following explanation, they will be handled as exten-
sion patterns from the aforesaid four patterns.

10140 (2-4) Description of DSCH and HS-DSCH

10141 FIG. 40 is an illustration for explaining DSCH. The
DSCH shown in FI1G. 40 1s a downlink channel a plurality of
mobile units 4 (for example, user 1 to user 3) share, which

achieves the service elliciency of radio resources. Moreover,
the HS-DSCH (not shown) signifies a high-speed data-trans-
mittable DSCH. The specifications of the DSCH and HS-
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DSCH are prescribed in the described 1T525.435/427/425 and
the described TR25.835/837/848/855/87°7/950.

|0142]| The units for terminating these DSCH data and HS-
DSCH data are different from each other. In the W-CDMA
system 50, the DSCH data 1s terminated 1n the RNC 2-0, 2-1,
and an upper node and a lower node correspond to an
exchange and an RNC, respectively. Moreover, 1n a system
employing the DSCH, all the functions such as an RLC
(Radio Link Control) protocol processing concentrate on the
RINC 2-0, 2-1. The principal function of the base stations 3-0
to 3-5 1s the switching between a transmaission line zone and
a radio zone (not shown for simplicity).

|0143]| On the other hand, the HS-DSCH data is terminated

in the base stations 3-0 to 3-5, and an upper node and a lower
node correspond to the RNCs 2-0, 2-1 and the base stations
3-0 to 3-5, respectively. In an HS-DSCH system, an ARQ
function 1s provided in the base station 3-0 to 3-5 close to the
mobile unit 4. This ARQ function uses an H-ARQ protocol.
This H-ARQ 1s a method of retransmitting data lost due to
error 1n a radio zone under retransmission control for assuring
the integrity of data.

|0144]| A description will be given hereinbelow of a case

employing the HS-DSCH where upper nodes and lower
nodes are the RNCs 2-0, 2-1 and the base stations 3-0 to 3-5,

respectively. The present invention can be carried out even in
the case of the employment of DSCH.

0145]| (2-5) Description of Outline of Patterns A to D

0146| Furthermore, referring to FIG. 6, a description will
be given of a sequence for a control signal and user data
between nodes.

|0147]| The respective patterns will be described in the fol-
lowing order of A to D.

|0148] A. The transmission of a new packet is once sus-
pended during the transfer of a residual packet and data to be
transierred 1s not encapsulated.

|0149]| B. A new packet is transmitted even during the trans-
fer of a residual packet and data to be transmitted 1s not
encapsulated.

|0150] C. The transmission of a new packet is once sus-
pended during the transfer of a residual packet and data to be
transmitted 1s encapsulated.

|0151] D. A new packet is transmitted even during the
transfer ol a residual packet and data to be transferred i1s
encapsulated.

|0152] A description will be given hereinbelow of each
pattern.

(3) Description of Pattern A

|0153] FIGS. 7(a) to 7(e) are illustrations for explaining an
operation of the pattern A according to the first embodiment
of the present invention.

|0154] When the mobile unit 4 shown in FIG. 7(a) starts to
move, the handover addressing node 2 detects the quality
degradation. Moreover, the handover addressing node 2
shown 1n FIG. 7(b), for transierring a residual packet, makes
the upper node 1 suspend a new packet transmission. Subse-
quently, the handover addressing node 2 transiers a residual

packet to the handover addressed node 3 (see FIG. 7(c))
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designated by the upper node 1. When the residual packet
transierring reaches completion, the handover addressing
node 2 shown in FIG. 7(d) transmits a resume request for
resuming the new packet transmission to the upper node 1.
Following this, the upper node 1 shown in FIG. 7(e) transmuits
a new packet to the handover addressed node 3.

|0155]| Furthermore, referring to an example of a sequence
shown in FIG. 8, a description will be given of an operation of
the same pattern A. In FIG. 8, HO, HO Addressing Lower
Node, HO Addressed Lower Node and Upper Node represent
handover, handover addressing node, handover addressed
node and the upper node, respectively, and this also applies to
the drawings to be referred to for the following description.
Moreover, (3-1) to (3-9) correspond to the reference numerals
1 to 9 1n FIG. 8, respectively.

|0156] (3-1)Theuppernode 1 shown in FIG. 8 monitors the
quality of a signal received from the mobile unit 4, and detects
the degradation thereof and starts the implementation of the
handover. The start of the handover depends upon, 1n addition
to a handover request from the mobile unit 4, a decision 1n the
upper node 1 based on a radio situation report on the mobile
unit 4 itself which 1s to be transmitted from the mobile unait 4
to the upper node 1.

|0157] In this case, the mobile unit 4 measures a radio
situation around the position of the mobile unit 4 itself at all
times and reports this radio situation to the upper node 1, and
the upper node 1 transmits an nstruction on the handover to
this mobile unit 4. As an example of radio situation report, the
upper node 1 recerves, at all times, information indicative of
whether the actual measurement value 1s improved or which
ofradio areas 1s improved in quality, or information indicative
of which of radio areas 1s degraded 1n quality. Moreover, the
upper node 1 makes a comparison between the information
transmitted from the mobile unit 4 and the radio intensity
information held therein 1n advance to make a determination
as to whether or not the electric field strength permits the
radio communication. Still moreover, the upper node 1
selects an appropriate one of the radio areas around the
mobile unit 4 and notifies the selected area to the handover
addressing node 2. Thus, the handover addressing node 2 can
seize the handover addressed node 3.

|0158]| (3-2) For requesting a resource securement for a
communication with the mobile unit 4 which conducts the
handover, the upper node 1 transmits a handover preparation
request to the handover addressed node 3 (this also applies to
the other drawings). The handover addressed node 3 secures
a resource 1n response to this request. Moreover, 1n a case 1n
which a channel between the upper node 1 and the handover
addressed node 3 1s not set yet (1n the case of the first message
transmission/reception), the handover addressed node 3
newly activates a shared channel (shared TrCH: shared trans-
port channel) with respect to the upper node 1 and prepares
the handover through, the activation of the shared transport
channel and transmits the handover preparation completion
to the upper node 1. If there 1s a channel already activated, it

adds a user.

10159] (3-3) The upper node 1 permits the handover
addressing node 2 to implement the handover. Upon receipt
of this permission (handover implementation permission),
the handover addressing node 2 transmits a suspend request to
the upper node 1 to suspend the transmission of a new packet.

10160 Incidentally, in place of the transmission of the sus-
pend request from the handover addressing node 2, it 1s also
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approprate that the upper node 1 1itself suspends the trans-
mission of a new packet with reference to the time of the
handover implementation permission.

|0161]| (3-4) Theuppernode 1 transmits a handover instruc-
tion (handover implementation request) to the mobile unit 4.
In accordance with this instruction, the mobile unit 4 starts the
implementation of the handover and resets the held contents
of the ARQ control unit 44 (see FIG. §5). Moreover, the mobile
unit 4 shifts to the handover addressed node 3 and secures a
communication channel.

10162 (3-5) The upper node 1 sets a bearer channel to
transier data left in the handover addressing node 2 to the
handover addressed node 3. This bearer channel can be set to
make direct communication between the handover address-
ing node 2 and the handover addressed node 3, and 1t can also
be set through the upper node 1.

|0163]| (3-6) The upper node 1 makes a request for the
transier of a residual packet to the handover addressing node
2 (expressed as held data transferring instruction). According
to this request, the handover addressing node 2 transiers a
residual packet (user data) to the handover addressed node 3
through the use of the bearer channel set i (3-5). The han-
dover addressed node 3 transiers the residual packet to the
mobile unit 4 1n a state where the residual packet from the
handover addressing node 2 1s monitored by the ARQ control
unit 44.

|0164] (3-7) When the transfer of the residual packet
reaches completion, the handover addressing node 2 cancels
the shared channel and the releases the resource secured by
the mobile unit 4 which has conducted the handover, and
transmits a resume request to the upper node 1. Although 1n
the sequence shown 1n FIG. 8 the handover addressing node 2
outputs the resume request, 1t 1s also approprate that the
upper node 1 itsell monitors the completion of the transier
and performs the resumption when detecting the completion.

[0165] (3-8, 3-9) Upon receipt of the resume request, the
upper node 1 releases the bearer channel set for transferring,
the residual packet and resumes the transmission of a new
packet to the handover addressed node 3.

10166] Thus, the W-CDMA system 50 suspends the trans-

mission of data from the upper node to the handover

addressed node 3 during the transier by the transferring
means (25, 2¢, 2d, 2e).

|0167]| Inaddition, since the transmission of a new packet is
once suspended during the transier of a residual packet 1n this
way, the number ol users to be accommodated 1s maintainable
while securing a wide bandwidth, and the sharing of a line 1s
cificiently feasible at the handover.

(4) Description of Pattern B

10168] FIGS. 9(a)to 9(c) are illustrations for explaining the
pattern B. When the mobile unit 4 shown 1n FIG. 9(a) starts to
move, the handover addressing node 2 detects the quality
degradation. The handover addressing node 2 shown 1n FIG.
9(b) transters a residual packet through the upper node 1 to
the handover addressed node 3. In this case, the upper node 1
continues the transmission of a new packet, and the handover
addressed node 3 recerves the transierred packet and the new
packet. Moreover, aiter the transier of the residual packet
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reaches completion, the transmission of a new packet from
the upper node 1 shown i FIG. 9(c) to the handover
addressed node 3 continues.

10169 In the packet transferring/transmitting method
(transier/transmission step) according to the pattern B, the
handover addressing node 2 or the upper node 1 secures a
resource for holding a residual packet in the handover
addressed node 3 and transmits a new packet. Concretely, the
handover addressing node 2 having the residual packet trans-
mits a resource allocation request to the handover addressed
node 3 which forms a transferring destination. At this time,
the handover addressing node 2 makes a request to the han-
dover addressed node 3 so as to secure a resource having a
capacity suilicient for the transmission of the entire residual
packet. In this connection, since the handover addressing
node 2 transmits the transferred data with a priority higher
than that of a new packet, 1t 1s preferable that the transmitting,
unit 2f (see FIG. 3) allocates a prionity and requests a
resource.

10170] Thus, the new packet is continuously transmitted
even while the residual packet 1s transferred. Moreover, the
transierred data 1s transierred without being encapsulated.

0171] (4-1) Description of Transferring Method

0172| In (4-1-1) to (4-1-3), a description will be given
hereinbelow of the transfer between a handover addressing,
node and a handover addressed node, and i (4-1-4), a
description will be given of the transier between a handover
addressed node and a mobile unait.

10173| The following methods are employable as the trans-
terring method and will be described with reference to FIGS.
10 to 16. Incidentally, a combination of the transierring meth-

ods shown 1n FIGS. 10 to 16 1s feasible.

10174] (4-1-1) FIG. 10 is an illustration for explaining an
arbitration method based on a resource allocation request
according to the first embodiment of the present invention. In
FIG. 10, the handover addressing node 2 makes a request to
the handover addressed node 3 for a report on the present
resource vacancy situation (resource allocation request).
Moreover, the handover addressed node 3 examines the {ree
capacity ol the butier 3g and notifies a free resource allocation
(resource allocation permission). The handover addressing
node 2 transiers the transierable data of the residual packet,
the handover addressing node 2 1tself holds, according to the
resource vacancy situation (user data transfer). The handover
addressing node 2 repeatedly conducts this transier until the
residual packet runs out. This enables the efficient use of the
resource.

10175] (4-1-2) FIG. 11 is a flow chart for explaining a
transferring method based on the measurement of a free
bufler capacity according to the first embodiment of the
present invention. In the packet transierring/transmitting
method shown in FIG. 11, the handover addressing node 2
transmits a “builer vacancy capacity measurement request”
message to the handover addressed node 3, and the handover
addressed node 3 measures its own reception bulfer vacancy
capacity (step Al) and transmits the measurement result as a
“measurement report” message to the handover addressing
node 2.

|0176] Subsequently, when receiving this ‘“measurement
report” from the handover addressed node 3, the handover
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addressing node 2 makes a decision as to whether or not a
resource vacancy capacity 1s left in the handover addressed
node 3 (step A2). If the vacancy capacity runs short, the
operational flow goes through the NO route to return to the
beginning of the processing. On the other hand, 11 the vacancy
capacity 1s left, the operational flow goes through the YES
route, and the handover addressing node 2 makes a decision
that the vacancy capacity 1s sulificient and, hence, determines
a pattern of a residual packet transmitting method and trans-
fers the data corresponding to the vacancy capacity to the
handover addressed node 3 (vacancy capacity data transier).
At this time, on the basis of a decision 1nstruction from the
upper node 1 or the base station (before and after the han-
dover), the handover addressing node 2 determines one of the
collective transmission of data after the adjustment on the
number of divisions and the division transmission.

|0177]| Inastep A3, the handover addressed node 3 puts the

transierred data in a reception butfler area on which a detec-
tion has been made as vacancy 1n the previous measurement,
with the data being transferred to the buffer, provided in the
interior of the handover addressed node 3 1tself, according to
stored data volume, storage time and others.

|0178]| Thus, the handover addressing node 2 according to
the present invention transiers a transferable portion of the
residual packet(s) on the basis of the resource capacity mea-
sured 1n the measurement step (scheduling step).

10179] (4-1-3) Description of Distribution Transfer

|0180] This distribution transfer signifies a method in
which the handover addressing node 2 transmits a residual
packet to the handover addressed node 3 and the handover
addressed node 3 transmits data to the mobile unit 4 1n the
order of arrival.

10181 FIG. 12 is an illustration for explaining the distribu-
tion transier according to the first embodiment of the present
invention. In FIG. 12, the handover addressing node 2 1s made
to, mstead of making a request for the notification on the
resource situation to the handover addressed node 3, divide
(distribute) and transmit a residual packet by a small volume
for transmitting the residual packet in the intervals of the
transmission ol a new packet.

|0182]| In this pattern transferring/transmitting step, the
handover addressing unit 2 divides a residual packet 1into a
plurality of packets having a data volume corresponding to
the communication rate 1 a radio zone (division step) and
transmits the plurality of divided packets, obtained by the
division in the division step, to the handover addressed node
3 (division transmission step). Moreover, the handover
addressed node 3 transmits a plurality of packets including
mixedly the plurality of divided packets transmitted in the
division transmission step and a plurality of new packets
transmitted from the upper node 1 to the mobile unit 4 1n the
order of reception (order-of-arrival transmission step).

|0183| Thus, the handover addressing node 2 transmits a
residual packet 1n a state distributed through the use of regular
transmission or random-interval transmission, and the han-
dover addressed node 3 transmits the packet, first recerved, to
the mobile unit 4 irrespective of the new packet or the residual
packet.
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10184 (4-1-4) Method for Data Transmission Between
Handover Addressed Node 3 and Mobile Unit 4

|0185]| (4-1-4-1) Transferring Method for Changing Radio
Transmission Interval (Transmission Interval)

|0186| Inthis transferring method, the handover addressing,
node 2 changes the transmission interval 1n the middle of data
(packet) transier when transmitting the plurality of divided
packets to the handover addressed node 3.

10187 FIGS. 13(a) and 13(4) are illustrations for explain-
ing a transierring method for changing the transmission inter-
val according to the first embodiment of the present invention.
The transmission interval T shown 1n FIG. 13(a) 1s a trans-
mission interval to be taken when data (packet) 1s not trans-
terred from the handover addressing node 2 to the handover
addressed node 3, and the data transmission interval from the
handover addressed node 3 to the mobile unit 4 1s constant.
On the other hand, 1n the middle of transfer, the handover
addressed node 3 shown 1 FIG. 13(b) reduces a new packet
and a transier packet transmission interval to a time interval T
and transmits the packet to the mobile unit 4. In FIG. 13(b)
and FI1G. 14(b), “new” and “transier” represent a new packet
and a transier packet, respectively.

|0188| The new packet transmission interval is determined
by the upper node 1, and the handover addressed node 3
receives a notification on a transmission interval through a
transport channel change request from the upper node 1.
Moreover, the transier packet transmission interval 1s deter-
mined by the upper node 1 1n the case of HS-DSCH, and 1t 1s
determined by the handover addressing node 2 in the case of
DSCH. This 1s because, 1n the case of HS-DSCH, the upper
node 1 1s the RNC 2-0, 2-1 and carries out the call control on
the base station 3-1, 3-2, and because, 1n the case of DSCH,
the lower node 1s the RNC 2-0, 2-1 and carries out the call
control on the exchange 1 forming an upper node.

10189 This transferring method enables efficient transmis-
sion of both the transferred residual packet and new packet,
which increases the communication rate. Moreover, since the
data transmission interval which 1s a factor of determination
of the communication rate 1s changed 1n this way, the com-
munication rate 1s increasable.

10190 Thus, the radio-transmittable information volume is
increased or changed 1n accordance with an instruction from
the upper node 1, which makes the capacity of the butier 3g of
the handover addressed node 3 constant and contributes to the
optimization of the radio resource.

10191 (4-1-4-2) The handover addressed node 3 can also
increase the unit data to be transmitted to the mobile unit 4.

10192 FIGS. 14(a) and 14(4) are illustrations for explain-
ing a method of changing a unit data volume to be transmaitted
from the handover addressed node 3 to the mobile unit 4
according to the first embodiment of the present invention. A
transmission volume “1” for new data transmission 1s set in
the non-transierring case shown 1n FIG. 14(a), while a trans-
mission volume “2” 1s set during the transierring as shown in
FIG. 14(b). That1s, for making the transmission, the handover
addressing node 2 changes the data volume (an increase from
the transmission volume *“1” to the transmission volume “27)
in a unit transmission interval.

10193 Inother words, the difference from (4-1-4-1) is that,
in the case of (4-1-4-1), the communication rate 1s increased
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by changing the transmission interval, whereas 1n the arbitra-
tion method shown 1n FIG. 14(b), the communication rate 1s
increased by enhancing the data volume transmuittable at once
without changing the transmission interval. Moreover, a com-
bination of the case of (4-1-4-1) and this pattern 1s feasible.

10194 The handover addressed node 3 receives a notifica-
tion on the transmission interval through a transport channel
change request from the upper node 1. Moreover, the transfer
packet transmission interval 1s determined by the upper node
1 1n the case of HS-DSCH, while 1t 1s determined by the
handover addressing node 2 1n the case of DSCH.

|0195] This also enables the simultaneous transmission of a
residual packet and a new packet, thereby enhancing the
communication rate.

10196] (4-1-5) Method of Adding Data Transferring Trans-
port Channel

10197 FIGS. 15(a) and 15(4) are illustrations for explain-
ing a method of adding a data transierring transport channel
according to the first embodiment of the present invention.
FIG. 15(a) shows a tlow of user data in the case of no transf{er,
and the handover addressing node 2 or the handover
addressed node 3 transmits user data through a transport
channel to the mobile unit 4.

10198 FIG. 15(b) shows a case in the middle of the transfer,
and the upper node 1 additionally sets a transport channel,
which 1s for transierring a residual packet from the handover
addressing node 2, 1n a transport channel for transmitting a
new packet. An arbitration unit (IMUX) 3/ 1s for making the
arbitration between transierred data from the handover
addressing node 2 and new data from the upper node 1. The
handover addressed node 3 determines the data to be trans-
mitted through each transport channel, on the basis of an
upper limit data rate in the case of a combination of the data
rate in each transport channel and both the channels, a priority
of each transport channel, or the like.

10199] In the packet transferring/transmitting method
according to the present invention, the upper node 1 secures
the assignment of a separate transier channel from a portion
of a transfer channel between the handover addressed node 3
and the handover addressing node 2 on the basis of a packet
volume 1n a radio zone (channel setting step).

[0200] As one example of channel assignment, as shown in
FIG. 15(b), the transierred data transport channel and the new
data transport channel are secured, and the transierred data
and the new data are transferred/transmitted through these
two transport channels to the handover addressed node 3.
Moreover, the arbitration unit 3/ of the handover addressed
node 3 arbitrates the packets received through these two types
of transport channels.

10201] In addition, the handover addressed node 3 carries
out the scheduling on packet transmission through the use of
a partial separate transfer channel secured in the channel
setting step and a new channel (scheduling step), and trans-
mits a new packet and a residual packet to the mobile unit4 on
the basis of the scheduling 1n the scheduling step (scheduling
transmission step).

10202] The handover addressed node 3 adds a residual

transier transport channel 1n accordance with an instruction
from the upper node 1, and carries out the scheduling to a
transmission data volume, to be transmitted through radio
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means to the mobile unit 4, with respect to both the transier
transport channel and the normal transport channel for trans-
mitting the transmaitted packet to the mobile unit 4 according,
to the scheduling.

10203]| In addition, the arbitration unit 3% shown in FIG.
15(b) provides two types of arbitration methods according to
priority of a packet and, in the two cases of a case in which the

priority of the transier data 1s higher than that priornity of the
new data and a case 1n which the priority of the transfer data
and the priority of the new data are equal to each other, carries
out the scheduling transmission or scheduling reception to
transmit a packet to the mobile unit 4.

10204 Incidentally, in the W-CDMA system 50, this sched-
uling 1s similar to the scheduling and priority control by TFCS

(Transport Format Combination Set) mn an MAC (Media
Access Control) layer.

10205] Moreover, the upper node 1 can also assign a new
channel 1nstead of assigning a transfer channel separately
from a transfer channel.

10206] (4-1-6) Method of Allocating or, Adding ARQ Sub-
channel for Data Transter

10207] FIGS. 16(a) to 16(d) are illustrations for explaining,
a transierring method for changing a structure of a subchan-

nel according to the first embodiment of the present invention.
FIG. 16(a) and FIG. 16(c) (which 1s the same as FIG. 16(a))
shows a case 1n which data 1s not in the middle of transfer, and

FIG. 16(b) and FIG. 16(d) show a case 1n which data is 1n the
middle of transfer.

10208] In these FIGS. 16(a) to 16(d), the handover
addressed node 3 changes a frame format in a radio zone
between 1t and the mobile unit 4.

10209]| The time for all of a subchannel 1 (Sub CH-1) to a
subchannel n (Sub CH-n) shown 1n FIGS. 16(a) and 16(d)
corresponds to a waiting time to be taken from data transmis-
s1on to arrival confirmation and 1s a time until the reception of
ACK after packet transmission in a node which has transmuit-
ted a packet. In the 1llustrations, n represents a natural num-
ber. The subchannel n 1n the waiting time shown 1n FI1G. 16(b)
1s assigned for transmitted data transmission.

10210 In a regeneration method for an HS-DSCH channel
or the like 1mn the W-CDMA system 30, for simplifying a
retransmission protocol, a packet transmission side does not
transmit the following data until receiving an arrival confir-
mation (ACK) from a recerving node. This regeneration
method 1s such that the upper node 1 divides the aforesaid
waiting time into a plurality of subchannels and transmits
them separately and concurrently.

10211] The subchannel n+1 of the waiting time shown in
FIG. 16(d) 1s assigned for transier data and the subchannel n
thereot 1s assigned for new data, but it 1s different from the
waiting time shown in FIG. 16(b). For example, the data
transmitted through the subchannel 1 arrives at the mobile
unit 4 and this data undergoes the ARQ processing in the
mobile unit 4. Therefore, a base station receives ACK from
the mobile unit 4 at a time after the subchannel n.

10212]| For this reason, in the packet transmitting/transfer-
ring method according to the present invention, the time from
when a base station transmits the subchannel 1 until recerving,
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the corresponding ACK 1s divided into the subchannel 2 to the
subchannel n as shown in FIG. 16(d).

[0213]| Accordingly, in the case of the use of a plurality of
subchannels, the handover addressed node 3 assigns a portion
of subchannels for only transfer data from the handover

addressing node 2 or adds a subchannel, thereby transmitting
a new packet and transier data concurrently.

[0214] Thus, a retransmission considering type frame for-
mat to be radio-transmitted 1s changed according to an
instruction from the upper node 1, which can make the capac-
ity of the butler 3g of the handover addressed node 3 constant
and contribute to the optimization of the radio resource.

(5) Description of Example of Operational Sequence
of Pattern B

10215]| In this configuration, referring to FIGS. 17 to 19, a
description will be given hereinbelow of an example of a
sequence for a transfer packet transmitting/transmitting
method 1n which a new packet 1s transmitted even during the
transfer of a residual packet and the encapsulation 1s not
conducted. In FIGS. 17 to 19, the names which are the same
as the names used above have the same or similar functions,
and the description will be omitted for avoiding repeating.

10216] (5-1) Transferring Method Based on Resource Allo-
cation Request

10217] FIG. 17 shows an example of a sequence for
explaining a transferring method based on a resource alloca-
tion request according to the first embodiment of the present
invention, and (5-1-1) to (5-1-9) correspond to the reference
numerals 1 to 9 1n FIG. 17, respectively.

10218]| (5-1-1) The mobile unit 4 starts the handover due to
the degradation of quality of a signal received. The handover
occurs according to a decision 1n the upper node 1 made on
the basis of a request from the mobile unit 4 or a radio
situation report from the mobile unit 4. In this case, the upper
node 1 determines the handover implementation (HO 1mple-
mentation), and for starting the handover, the mobile unit 4

transmits a handover preparation request to the handover
addressed node 3.

10219]| (5-1-2) The upper node 1 makes a request to the
handover addressed node 3 for the securement of a resource
accommodating the mobile unit 4 which carries out the han-
dover. Concretely, upon receipt of this request, in the case of
a first message transmission/reception between the upper
node 1 and the handover addressed node 3, the handover
addressed node 3 newly activates a shared channel and acti-
vates a shared transport channel for the preparation of the
handover and further transmits a handover preparation
completion to the upper node 1. If there 1s a channel already
activated, 1t adds a user.

10220] As this handover preparation, the handover
addressed node 3 1s made to secure, as a resource, a shared
channel for accommodating the mobile unit 4 which carries
out the handover.

10221]| In addition, when receiving this completion, the
upper node 1 notifies a handover implementation permission
to the handover addressing node 2 and transmits a handover
implementation request to the mobile unit 4.



US 2008/0101295 Al

10222 (5-1-3) The upper node 1 permits the handover
addressing node 2 to implement the handover.

10223 (5-1-4) The upper node 1 transmits a handover
instruction (handover implementation request) to the mobile
unit4. The mobile unit 4 secures the handover addressed node
3 and a communication channel in accordance with this
instruction.

10224| (5-1-5) A bearer channel is set to transfer the data,
left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3 or 1t can also be set to pass
through the upper node 1.

10225] (5-1-6) Moreover, the handover addressing node 2
transmits, to the handover addressed node 3, a request for
allocation of a resource needed for the transmission of a
residual packet. Upon receipt of this request, the handover
addressed node 3 secures a resource corresponding to the
request and notifies the resource securement to the handover
addressing node 2.

10226] (5-1-7) When receiving this resource securement
notification, the handover addressing node 2 starts to transier
the residual packet. The handover addressed node 3 transmits
the transmitted residual packet and a new packet to the mobile
unit 4 according to the assigned resource.

10227] (5-1-8) When the transfer of the residual packet
reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover.

10228]| (5-1-9) The upper node 1 releases the bearer channel
set for the residual packet transter.

10229] Thus, the data residual is avoidable even in the case
of the employment of the variable communication rate and an
increase in retransmission 1s preventable.

10230 (5-2) Arbitration Method Based on Distribution
Transter

10231] FIG. 18 shows an example of a sequence for
explaining a transferring method based on distribution trans-
ter according to the first embodiment of the present invention,

and (3-2-1) to (3-2-9) correspond to the reference numerals 1
to 9 1n FIG. 18.

10232] (5-2-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 recerves. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.

10233 (5-2-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
sion/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel and activates a shared transport chan-
nel for the preparation of the handover and further transmaits a
handover preparation completion to the upper node 1. If there
1s a channel already activated, 1t adds a user.
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10234 (5-2-3) The upper node 1 permits the handover
addressing node 2 to implement the handover.

10235] (5-2-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel 1n
accordance with this instruction.

10236] (5-2-5) A bearer channel is set to transfer the data,
left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3 or 1t can also be set to pass
through the upper node 1.

10237] (5-2-6) The upper node 1 makes a request for the
transier of a residual packet to the handover addressing node
2.

10238 (5-2-7) The handover addressing node 2 distribu-
tively transiers a residual packet by a small volume to the
handover addressed node 3. The handover addressed node 3
transmits the transierred residual packet and a new packet to
the mobile unit 4 1 the order of arrival.

[10239]| (5-2-8) When the transfer of the residual packet

reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover.

10240]| (5-2-9) The upper node 1 releases the bearer channel
set for the residual packet transter.

10241 Thus, the residual packet is transferred in the inter-
vals of the transmission of a new packet, which enables effi-
cient transfer.

[10242]| (5-3) Change of Transmission Interval/Information
Volume, addition of Transport Channel and Change of Sub-
channel Structure

10243| FIG. 19 shows an example of a sequence for
explaining a method for a change of transmission interval/
information volume, an addition of transport channel and a
change of subchannel structure according to the first embodi-
ment of the present invention, and (5-3-1) to (5-3-10) corre-
spond to the reference numerals 1 to 10 1n FIG. 19, respec-
tively.

10244 (5-3-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 receives. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.

10245]| (5-3-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
sion/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel and activates a shared transport chan-
nel for the preparation of the handover and further transmits a
handover preparation completion to the upper node 1. If there
1s a channel already activated, 1t adds a user.
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10246 (5-3-3) The upper node 1 permits the handover
addressing node 2 to implement the handover.

10247]| (5-3-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel in
accordance with this instruction.

10248] (5-3-5) A bearer channel is set to transfer the data,
left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3 or 1t can also be set to pass
through the upper node 1.

10249]| (5-3-6) After the setting of the bearer channel for
transier, the upper node 1 makes a request to the handover
addressed node 3 for a change of a transport channel such as
an addition of a transfer transport channel, a change of trans-
port channel transmission 1nterval or an increase in transport
channel transmission information volume so as to enable
concurrent transmission of transier data and new packet. The
handover addressed node 3 changes the transport channel in
accordance with the request from the upper node 1.

10250 (5-3-7) The upper node 1 makes a request to the
handover addressing node 2 for transferring a residual packet.
Upon receipt of the request, the handover addressing node 2

starts to transmit the residual packet to the handover
addressed node 3.

10251 (5-3-8) After the completion of transfer of the
residual packet, the handover addressing node 2 notifies the
transier completion to the upper node 1. Upon receipt of the
transier completion notification, the upper node 1 again trans-
mits a transport channel change request to the handover
addressed node 3 to return the transport channel, added or
changed before the transfer, to the initial state before the
change. The handover addressed node 3 returns the transport
channel setting to the state before the handover 1n accordance
with the request from the upper node 1.

10252] (5-3-9) When the transfer of the residual packet

reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover.

10253 (5-3-10) The upper node 1 releases the bearer chan-
nel set for the residual packet transfer.

|0254]| This enables maintaining the number of users to be
accommodated while securing the wide bandwidth, sharing a
line with high efficiency at the soft handover, avoiding the
data residual even 1n the case of the employment of variable
communication rate, and preventing an increase in retrans-
mission.

(B) Description of Second Embodiment of the
Present Invention

|0255]| Because of the use of wire transmission line when
the handover addressing node 2 transmits a residual packet(s)
to the handover addressed node 3, a signal loss or signal error
seldom occurs. For this reason, 1n the pattern A and the pattern
B, aresidual packet1s transferred 1n a state where an overhead
for assuring the integrity of data communication 1n a retrans-
mission protocol or the like 1s not atlixed thereto.

|0256] On the other hand, in the pattern C and the pattern D
which will be described 1n the second embodiment, when a
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residual packet 1s transferred from the handover addressing
node 2 to the handover addressed node 3, an overhead 1s
allixed thereto and encapsulated. This assures the integrity of
data communication from the handover addressing node 2 to
the handover addressed node 3 and assures the integrity of
data communication from the handover addressing node 2 to
the mobile unit 4.

10257] A W-CDMA system according to the second
embodiment 1s the same as the W-CDMA system 50.

(6) Description of Encapsulation of Transfer Data
According to the Second Embodiment

|0258| An object of the encapsulation is a residual packet
frame to be transmitted from the handover addressing node 2
when the handover addressing node 2 transmits butiered data
to the handover addressed node 3. Employed 1s a method
(tunneling method) 1n which the handover addressing node 2
does not carry out the disassembling and assembling on a
frame header of a residual packet while the handover
addressed node 3 encapsulates the residual packet on the basis
of an instruction from the upper node 1 or identification
information included in the recerved residual packet. More-
over, when all the residual packets butiered in the handover
addressing node 2 are transmitted to the mobile unit 4 and the
residual packet to be transmitted to the mobile unit 4 disap-
pears, the handover addressed node 23 terminates the encap-
sulation processing.

10259 This encapsulation assures the integrity of data
communication and, enables high-speed processing.

|0260| For the encapsulation, the retransmission protocol
used when the handover addressing node 2 has made the
transmission/reception with respect to the mobile unit 4
betore the handover 1s made to be used at the data transier
among the handover addressing node 2, the handover
addressed node 3 and the mobile unit 4.

10261 The retransmission protocol used at the transmis-
s1on/reception between the handover addressed node 3 and
the mobile unit 4 also exists 1n the data communication
between the handover addressed node 3 and the mobile unit 4.
Therefore, two types of protocol headers of a protocol header
to be affixed 1n the handover addressing node 2 and a protocol
header to be affixed in the handover addressed node 3 are
affixed to the same transier data.

(7) About Method of Affixing Two types of Headers

10262] Methods for the transmission to the mobile unit 4 in
a state where two types of headers are aflixed to transfer data

are roughly classified into two types of methods (M1) and
(M2).

10263] (M1) A protocol header of the handover addressing
node 2 and user data transferred are encapsulated as one, and
a protocol header of the handover addressed node 3 1s further
ailixed to this encapsulated data.

10264] (M2)When receiving the transfer data, the handover

addressed node 3 removes the protocol header affixed 1n the
handover addressing node 2 and reatfixes a protocol header,
given by the handover addressed node 3, to the transfer data.

10265]| A detailed description will be given of the above-
mentioned two types of methods, and a description will be
given ol a sequence of a control signal and user data with
respect to each node.
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0266] (7-1) Mode of Encapsulation

0267| FIGS. 20(a), 20(b) to 24 are illustrations for
explaining a packet transferring method according to the
second embodiment of the present invention. In these 1llus-
trations, the parts which are the same as those mentioned
above have the same or similar functions. In FIG. 20, ARQ-H
represents an ARQ header and, in the case of HS-DSCH,
ARQ-H signmifies a “header” of “H-ARQ”.

10268] When the mobile unit 4 shown in FIG. 20(a) starts
the handover, the handover addressing node 2 detects the
degradation of quality. The handover addressed node 3 aflixes
a header for H-ARQ (expressed as ARQ-H) to user data from
the upper node 1 with this detection as a turning-point (see
FIG. 20(b)). Moreover, the upper node 1 detects the degrada-
tion of quality and notifies the turming-point of the header
ailixation to the handover addressing node 2.

10269| Furthermore, the handover addressing node 2
shown 1n FIG. 21 transmits a suspend request to the upper
node 1 to suspend a new packet transmission for the residual
packet transier.

10270] The handover addressing node 2 shown in FIG.
22(a) transiers a residual packet through the upper node 1 to
the handover addressed node 3, and the handover addressed
node 3 transmits this residual packet to the mobile unit 4. At
this time, the handover addressed node 3 further affixes a
header for H-ARQ to a packet with a header from the han-
dover addressing node 2 (see FIG. 22(b)).

10271 After the completion of the residual packet transfer,
the handover addressing node 2 shown 1n FIG. 23 transmits a
resume request to the upper node 1 for resuming new packet
transmission.

10272]| In addition, the upper node 1 shown in FIG. 24(a)
transmits a new packet to the handover addressed node 3, and
the handover addressed node 3 transmits the new packet to the
mobile unit 4. At this time, the handover addressed node 3
ailixes a header for H-ARQ to the new packet (see FIG.
24(b)).

10273 Therefore, for the transfer/transmission, the han-
dover addressing node 2 encapsulates the residual packet
according to an 1instruction from the upper node 1 or the
discrimination of the received frame (first encapsulation), and
the handover node 3 encapsulates the residual packet (second
encapsulation) and transmits the residual packet to the mobile
unit 4.

10274] Thus, the protocol header of the handover address-

ing node 2 and the transferred user data are encapsulated into
one and, 1n the handover addressed 3, the protocol header of
the handover addressed node 3 1s separately affixed to this
encapsulated data.

10275] In the following description, the affixation of the
protocol header, given 1n the handover addressing node 2, to
the protocol header given 1n the handover addressed node 3 1s
referred to as “share-ride”.

0276 (7-2) Description of Share-Ride

0277]| Inthe case of the implementation of the share-ride,
for the transfer/transmission, discrimination information
(information element) for the discrimination between an
encapsulated packet and a normal packet 1s 1nserted mnto a
frame to be transmitted from the handover addressed node 3
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to the mobile unit 4. That 1s, the discrimination information 1s
inserted 1nto the packet so that the ARQ of the mobile unit 4
can normally monitor two types of ARQs. As this 1nsertion
method, the following four patterns are employable.

10278] (7-2-1) A pattern in which an area for indicating the
share-ride 1s provided 1n a packet and transier data and a new
packet are 1dentical 1n header and data length to each other.

10279 FIGS. 25(a) and 25(4) are illustrations for explain-
ing a first frame format according to the second embodiment
of the present invention. The frame shown 1n FIG. 25(a) 1s
made 1n a manner such that the handover addressed node 3
encapsulates transier data from the handover addressing node
2 and has three types of areas of a header given by the
hand-over addressed node 3, a header given by the handover
addressing node 2 and user data. The header given by the
handover addressed node 3 includes a sequence number (SN)
indicative of an 1dentification number affixed to each data or
cach radio frame and identification information indicative of
whether the share-ride 1s implemented or not (whether a
protocol header 1s again affixed next).

|0280| The frame shown in FIG. 25(b) is made by encap-
sulating new data from the upper node 1. Although the share-
ride 1s not implemented with respect to this new packet, the
handover addressed node 3 affixes, as anormal non-used area,
an area having a size needed for the 1nsertion of the protocol
header of the handover addressing node 2 to the new packet so
that a data length of the new packet including a header portion
and a data portion becomes equal to a data length of a transfer
packet.

|0281| Therefore, for the transfer/transmission, a header
area for a residual packet 1s always secured 1n a frame to be
transmitted from the handover addressed node 3 to the mobile
unit 4. This eliminates the need for the mobile unit 4 to make
the discrimination between the encapsulated data and the
normal non-encapsulated information.

10282]| Inaddition, the handover addressed node 3 can also
transmit a retransmission request due to conversion and a
retransmission protocol or a response signal such as reception
completion to the handover addressing node 2 by storing the
handover addressing node 2 which has transmitted a sequence
number.

10283 Still additionally, the mobile unit 4 recognizes the
presence or absence of a next header on the basis of this
discrimination information and, if the next header exists
(recerving an imndication on the affixation of the next header),
reads out the next protocol header to acquire the share-ride
protocol information. On the other hand, 1t there 1s no next
header (no indication on the affixation of the next header), the
mobile unit 4 handles the area for the next protocol header as
an invalid area, and 1t does not the contents thereof.

|0284| Thus, the handover addressed node 3 can recognize
the presence or absence of the next header as a portion of a
protocol header. Moreover, the transier data and the new
packet are set at the same header and data length and, hence,
the header recognition processing procedure 1s simplified in
the mobile unit 4.
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10285]| (7-2-2) A pattern in which there is an area for indi-
cation on share-ride and transfer data and a new packet are
different in header length from each other.

10286] FIGS. 26(a) and 26(4) are illustrations for explain-
ing a second frame format according to the second embodi-
ment of the present invention. The frame shown 1n FIG. 26(a)
1s a frame which 1s transferred from a handover addressing
node and to which an ARQ header 1s aflixed by the handover
addressed node 3. The ARQ header affixed in the handover
addressed node 3 has an area indicative of the presence of a
next header area. Accordingly, the handover addressed node 3
puts, 1n a portion of the header, identification information
indicative of whether or not the share-ride 1s conducted as a
portion of the protocol header, that 1s, whether the protocol
header 1s reaffixed next. This achieves the share-ride of the
protocol header affixed 1n the handover addressing node 2 on
the protocol header affixed 1in the handover addressed node 3.

[10287]| On the other hand, since the protocol header of the
handover addressing node 2 1s not aifixed to a new packet (see
FIG. 26(b)) which 1s not involved in the share-ride, the data
length of the transfer data and the data length of the new
packet are different from each other. Therefore, each of the
transmission side handover addressed node 3 and the recep-
tion side mobile unit 4 1s equipped with two or more types of
means (not shown) for identitying the data length.

10288]| (7-2-3) A pattern in which there is an area for indi-
cating the share-ride and the transfer data and the new packet
are different 1n data length and header length from each other.

10289 FIGS. 27(a) and 27(b) are illustrations for explain-
ing a third frame format according to the second embodiment
of the present mvention. The handover addressed node 3
places, as a portion of the protocol header shown in FIG.
2'7(a), 1dentification information indicative of whether or not
the share-ride 1s conducted, that 1s, whether the protocol
header 1s reaflixed next.

10290] Moreover, since the protocol header of the handover
addressing node 2 1s not affixed to a new packet (see FIG.
27(b)) which 1s not mvolved 1n the share-ride, the handover
addressed node 3 changes the length of the data portion to
compensate for, the difference 1n header length and combines
both the data portion and the header portion so that the trans-
mission data length becomes equal to that of the transfer data.
Therefore, when the 1dentification information 1ndicates the
ailixation of the next header, the reception side mobile unit 4
again reads out the protocol header to acquire the information
on the share-ride protocol. Moreover, 11 there 1s no indication
thereon, the mobile unit 4 conducts the processing as the user
data still continues.

0291]| (7-2-4) Header Compression

0292 FIGS. 28(a) and 28(5) are illustrations for explain-

ing a fourth frame format according to the second embodi-
ment of the present invention. In the frame shown in FIG.
28(a), identification information indicative of the “existence
of header compression™ 1s affixed, and transfer data and a new
packet are setto be equal in header length to each other and set
to be equal 1n data length to each other. Each of the handover
addressing node 2 and the handover addressed node 3 com-
presses the protocol header to shorten the header length and
compensates for an increase 1n transmission data length due
to the share-ride of the protocol header so that the transmis-
sion data length becomes equal to that of the new packet.
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10293| Therefore, through the identification information
included as a portion of the protocol header, the mobile unit 4
can recognize whether the header compression 1s conducted
or not. When the identification information indicates the
header compression, the mobile unit 4 separates the read
protocol header mnto the share-riding protocol header and the
share-ridden protocol header.

10294 On the other hand, for example, like the frame as
shown 1 FIG. 28(b), 11 there 1s no indication on the share-
ride, the mobile unit 4 reads the header and the data intact.

0295]| (7-3) Description of Operation When Encapsulated

0296| The residual data encapsulated is transferred with
this arrangement.

10297] FIG. 29 shows an example of a sequence for
explaining a residual packet transferring method based on
encapsulation according to the second embodiment of the
present invention. In FI1G. 29, “ARQ” expressed in each of the
mobile unit (UE) 4, a handover addressing node and a han-
dover addressed node denotes an AR(Q control unit 44 (see
FIG. §), an ARQ control unit 24 (see FIG. 3) and an ARQ
control unit 34 (see FIG. 4), and this also applies to the other
drawings. The parts other than theses have the same or similar
functions as or to those of the above-mentioned parts. More-
over, (7-3-1)to (7-3-11) correspond to the reference numerals

1 to 11 in FIG. 29.

10298]| (7-3-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 receives. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.

10299]| (7-3-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
sion/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel. If there 1s a channel already activated,
the handover addressed node 3 adds a user.

10300] (7-3-3) The upper node 1 permits the handover
addressing node 2 to implement the handover. Upon receipt
of the permission, the handover addressing node 2 transmits a
suspend request to the upper node 1 for suspending the new
packet transmission. Incidentally, 1n this sequence, in place of
a suspend request being transmitted from the handover
addressing node 2, 1t 1s also appropriate that the upper node 1
itself suspends the new packet transmission.

10301 (7-3-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel in
accordance with this instruction.

10302]| (7-3-5) In this handover, the mobile unit 4 activates,
in addition to a retransmission protocol entity activated for

the handover addressing node 2 (provided 1n opposed relation

to the handover addressing node 2), a retransmission protocol
entity for the handover addressed node 3.

10303 (7-3-6) A bearer channel for transfer is set between
the handover addressing node 2 and the upper node 1, and a
path 1s set to transier the data, left 1n the handover addressing,
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node 2, to the handover addressed node 3 by the upper node 1.
This bearer channel can also be set to make a direct connec-

tion between the handover addressing node 2 and the han-
dover addressed node 3.

10304 (7-3-7) The upper node 1 makes a request for the
transier of a residual packet to the handover addressing node
2. The handover addressing node 2 transfers the residual
packet to the handover addressed node 3 through the bearer

channel set 1 (7-3-6).

|0305] Thehandover addressed node 3 receives the residual
packet from the handover addressing node 2 and transmaits 1t
to the mobile unit 4. At this time, continuing before the

handover, the handover addressing node 2 affixes the protocol
header to the transfer data and transfers 1t. The handover

addressed node 3 conducts the share-ride of 1ts own protocol

header on this transfer data and transters 1t to the mobile unait
4.

10306] (7-3-8) When the transfer of the residual packet
reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover and outputs a resume request to the upper
node 1 for making a request for the resumption of transmis-
s1on of the new packet. Incidentally, in the sequence, although
the handover addressing node 2 outputs the resume request, it
1s also appropriate that the upper node 1 itself conducts it.

10307] (7-3-9) When receiving the resume request, the
upper node 1 releases the bearer channel set for the residual
packet transier.

10308] (7-3-10) The upper node 1 gives an instruction to the
mobile unit 4 for releasing the retransmission protocol entity
on the handover addressing node 2. The mobile unit 4 releases
the retransmission entity on the handover addressing node 2
in accordance with this instruction.

10309] (7-3-11) The transmission of a new packet is
resumed.

10310] Thus, the protocol header of the handover address-
ing node 2 and the transierred data are encapsulated and the
protocol header of the handover addressed node 3 1s affixed to
this encapsulated data.

|0311]| This enables assuring the integrity of data commu-
nication from the handover addressing node 2 to the handover
addressed node 3 and further assuring the integrity of data
communication from the handover addressing node 2 to the
mobile unit 4.

10312 (7-4) About method of Re-Affixing Protocol Header

|0313] Upon receipt of transfer data, the handover
addressed node 3 removes the protocol header affixed 1n the
handover addressing node 2 and newly affixes a protocol
header thereto. In the (M1) method, the protocol headers
allixed by the handover addressing node 2 and the handover
addressed node 3 are used, while 1n the (M2) method, the
protocol header 1s reaflixed without aifixing the two types of

protocol headers. This retransmission control can employ the
following two patterns, which enables the retransmission
control stmilar to (M1).
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10314 (7-4-1) A method of setting an association table
between a header ailixed in the handover addressing node 2
and a header affixed in the handover addressed node 3.

10315] FIG. 30 is an illustration for explaining a method of
allixing header information to transier data through the use of
an association table according to the second embodiment of
the present invention. The handover addressed node 3 shown
in F1G. 30 has an association table between a header atfixed 1n
the handover addressing node 2 and a header affixed in the
handover addressed node 3. For example, with respectto of a
user A of the handover addressing node 2, ARQ information
in the handover addressing node 2, a user name and ARQ)
information (its own ARQ information) in the handover
addressed node 3 are associated with each other and recorded
in the association table 10. In this case, the ARQ information
in the handover addressing node 2 signifies, for example,
SNR (Si1gnal Noise Ratio) information given 1n the handover
addressing node 2 and included in the protocol header, or the
like. Moreover, the ARQ information in the handover
addressed node 3 signifies protocol header information given
in the handover addressed node 3, or the like.

|0316] When these information are recorded in the associa-
tion table 10 1n a state associated with each other, the change
in aflixation from the protocol header of the handover
addressing node 2 to the protocol header of the handover
addressed node 3 becomes feasible. Thus, with respect to the
packet to be transmitted from the handover addressed node 3
to the mobile unit 4, the retransmission protocol can be man-
aged through the use of one type of protocol header.

10317] InFIG. 30, the parts marked with the same reference
numerals as those used above have the same or similar func-
tions, and the repeated description thereof will be omitted.

|0318] In this case, since the handover addressed node 3
receives new packets from a plurality of users or packets are
transierred thereto from a plurality of handover addressing
nodes 2, the association table 10 records information (for
example, user 1dentification information, line 1dentification
information, or the like) for identifying entities in the han-
dover addressing nodes 2, thus identifying a plurality of users
and a plurality of handover addressing nodes 2.

|0319] As the processing in the handover addressed node 3,
in a processing method in the case of the data transmission 1n
the direction from the handover addressing node 2 through
the handover addressed node 3 to the mobile unit 4, the
handover addressed node 3 records a user name of data
received from the handover addressing node 2 and the ARQ)
information thereon. Subsequently, the line terminating unit
2b6 (see F1G. 3) of the handover addressed node 3 transmits the
data excluding the ARQ header to the ARQ control unit 34
(see FIG. 3). Moreover, the own ARQ mformation assigned
by the ARQ control unit 34 and the recorded ARQ informa-
tion of the handover addressing node 2 are paired and written
in the association table 10.

|0320] On the other hand, in the case of the directions from
the mobile unit 4 through the handover addressed node 3 to

the handover addressing node 2, the recewmg unmt 2a (see
FIG. 3) of the handover addressed node 3 recerves ACK from

the mobile unit 4 to the ARQ control unit 34 of the hand-over

addressed node 3. Subsequently, it retrieves the handover
addressed node 3 (ARQ information), included in the ACK,
from the association table 10 to extract the user name of the
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handover addressing node 2 and the ARQ information of the
handover addressing node 2. Moreover, 1t transmits the ACK,
produced on the basis of the ARQ mformation of the han-
dover addressing node 2 extracted, to the extracted user (han-
dover addressing node 2).

10321] Inaddition, the handover addressed node 3 makes a
comparison between 1ts own entity information found on the
basis of the acknowledge (ACK) and the non-acknowledge
(NACK), recerved from the mobile unit 4, and the association
table 10 and, through this comparison, the handover
addressed node 3 1dentifies the handover addressing node 2

which has transierred that data, and converts the ACK/NACK
information for transmitting the converted ACK/NACK
information to the handover addressing node 2.

10322 Thus, for the transfer/transmission, the handover
addressed node 3 carries out the transmission/reception on a
frame with respect, to the mobile unit 4 on the basis of the
association table 10, 1.e., the header affixed 1n the handover

addressing node 2 and the header aflixed 1in the handover
addressed node 3.

10323 (7-4-2) A method of terminating a header, affixed in
the handover addressing node 2, in the handover addressed
node 3.

10324 FIG. 31 is an illustration for explaining a method of
terminating a header, aifixed 1n the handover addressing node
2. 1n the handover addressed node 3. The handover addressed
node 3 shown 1n FIG. 31 has a termination processing unit 11.
This termination processing unit 11 terminates the ARQ,
ailixed 1n the handover addressing node 2 and included 1n
transier data (transier packet), and acquires only user data and
returns ACK to the handover addressing node 2.

10325]| Inaddition, a protocol header is affixed to a transfer
packet 1n the handover addressing node 2 and the transier
packet 1s transmitted to the handover addressed node 3 and
terminated 1n the termination processing unit 11 of the han-
dover addressed node 3 and re-carried. The handover
addressed node 3 confirms the transier data received from the
handover addressing node 2 and returns an acknowledge
(ACK) signal to that handover addressing node 2. The han-
dover addressed node 3 removes the protocol header, affixed
in the handover addressing node 2, from the transfer data, and
ailixes the protocol header of its own entity thereto and trans-
mits it to the mobile unit 4.

10326] InFIG. 31, the parts marked with the same reference
numerals as those used above have the same or similar func-
tions.

10327] (7-5) Description of Operation for Removal of
Header

10328] FIG. 32 shows an example of a sequence for
explaining a residual packet transferring method based on
re-affixation of a protocol header according to the second
embodiment of the present invention, and (7-3-1) to (7-3-9)
correspond to the reference numerals 1 to 9 1 FIG. 32,
respectively.

10329 (7-5-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 recerves. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.
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10330] (7-5-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
sion/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel and activates a shared transport chan-
nel for the preparation of the handover, and transmits the
handover preparation completion to the upper node 1. If there
1s a channel already activated, 1t adds a user.

10331 (7-5-3) The upper node 1 permits the handover
addressing node 2 to implement the handover. Upon receipt
of the permission, the handover addressing node 2 transmits a
suspend request to the upper node 1 for suspending the new
packet transmission. Incidentally, 1n this sequence, in place of
a suspend request being transmitted from the handover
addressing node 2, 1t 1s also appropriate that the upper node 1
itself conducts this.

10332 (7-5-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel in
accordance with this instruction.

10333 (7-5-5) A bearer channel is set to transfer the data,

left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3, or 1t can also be set by
way of the upper node 1.

10334 (7-5-6) The upper node 1 makes a request for the
transier of a residual packet to the handover addressing node
2. The handover addressing node 2 transiers the residual
packet to the handover addressed node 3 through the bearer
channel set in the previous paragraph. The handover
addressed node 3 recerves the residual packet from the han-
dover addressing node 2 and transmits it to the mobile unit 4.
At this time, continuing before the handover, the handover
addressing node 2 affixes the protocol header to the transfer
data and transfers 1t. The handover addressed node 3 termi-
nates the protocol header ailixed in the handover addressing
node 2 and re-atfixes 1t own protocol header and transmaits 1t
to the mobile unit 4.

|0335] (7-5-7) When the transfer of the residual packet
reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover and outputs a resume request to the upper
node 1 for making a request for the resumption of transmis-
s10n of the new packet. Incidentally, 1n the sequence, although
the handover addressing node 2 outputs the resume request, 1t
1s also appropriate that the upper node 1 itself conducts it.

10336] (7-5-8) When receiving the resume request, the
upper node 1 releases the bearer channel set for the residual
packet transier.

10337 (7-5-9) The transmission of a new packet is
resumed.

|0338]| Thus, since the handover addressed node 3 re-af-
fixes the protocol header, 1t 1s possible to maintain the number
of users to be accommodated while securing the wide band-
width, and to share the line with high efficiency at the soft
handover.
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(8) Description of Pattern D

10339] The pattern D is a method of transmitting a new
packet even 1n the middle of the transfer of a residual packet
and encapsulating transier data.

10340 (8-1) In the handover addressed node 3, this pattern
D 1s made so as to transmit the transier data lett in the han-
dover addressing node 2 and a new packet transmitted from
the upper node 1 to the mobile unit 4 while carrying out the
arbitration therebetween. The arbitration method can be the
same as that described 1n the pattern B.

|0341| Moreover, although the encapsulation and re-affix-
ation of the protocol header affixed 1n the handover address-
ing node 2 are made at the residual packet transfer, this
method can be the same 1n contents as that described 1n the
pattern C.

10342| FIGS. 33(a), 33(b) to 35(a), 35(b) are illustrations
for explaining another packet transierring method according
to the second embodiment of the present invention. In these
illustrations, the same parts as those mentioned above have
the same or similar functions.

|0343] When the mobile unit 4 shown in FIG. 33(a) starts

the handover, the handover addressing node 2 detects the
quality degradation. On the basis of this detection, the han-

dover addressed node 3 aflixes a header for H-ARQ to user
data from the upper node 1 (see FIG. 33(bH)). This header

ailixation 1s notified to the handover addressing node 2 when
the upper node 1 detects the quality degradation.

|0344| In addition, the handover addressing node 2 shown
in FIG. 34(a) transfers a residual packet to the upper node 1,
with the residual packet and a new packet being transmitted
from the uppernode 1 to the handover addressed node 3 while
being arbitrated therebetween. Still additionally, the han-
dover addressed node 3 transmits the residual packet and the
new packet to the mobile unit 4.

|0345] Moreover, to the user data shown in FIG. 34(b),
H-ARQ 1s aflixed when 1t 1s transferred from the handover
addressing node 2 to the upper node 1. Still moreover,
H-ARQ 1s further atfixed thereto for the share-ride when the
handover addressed node 3 transmits a packet, transferred
from the upper node 1, to the mobile unit 4.

|0346] When the handover addressing node 2 shown in
FIG. 35(a) completes the transfer of the residual packet, the
upper node 1 transmits a new packet to the handover

addressed node 3. At this time, the handover addressed node
3 affixes a header for H-ARQ to the new packet shown 1n FIG.
35(d).

[0347] (8-2) Align

|0348| A description will be given of a length adjusting,
method of preventing a radio frame length to becomes long,
due to the share-ride 1in the case of the encapsulation. A
share-ride header 1s an H-ARQ header inserted into a transfer
packet 1n the handover addressing node 2 and the handover
addressed node 3, and the radio frame length can exceed a
predetermined format length due to the addition of this share-
ride header and others.

10349 When this situation occurs, for aligning to the radio
frame format, the handover addressed node 3 adjusts the radio
frame length to a predetermined format length through the
use of shortening of the residual packet side data length, data
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division or header compression. In this connection, 1t 1s pret-
erable that the handover addressed node 3 stores the base
station which has transmitted the sequence number and car-
riecs out the transmission/reception of a retransmission
request according to conversion and retransmission protocol
or a response signal such as reception completion with
respect to the handover addressing node 2.

|0350] On the other hand, the handover addressed node 3
can notily this situation to the upper node 1, and the upper

node 1 can output an instruction to each node for lengthening
the radio frame format.

10351 That is, for the transfer/transmission, the handover
addressed node 3 monitors the capacity of a share-ride frame
including a protocol header affixed in the handover address-
ing node 2 and a protocol header atfixed to a frame transmiut-
ted to the mobile unit 4 (monitor step) and, when the capacity
of the share-ride frame in the monitor step exceeds a prede-
termined value, the handover addressed node 3 aligns the
share-ride frame by shortening the share-ride frame or by
increasing the radio frame format (align step).

|0352] For example, the case in which the capacity of the
share-ride frame exceeds a predetermined prescribed capac-
ity corresponds to, in addition to the case (see F1GS. 13(a) and
13(b)) 1n which an excessive transier packet or new packet 1s
received when the information volume to be transmitted from
the handover addressed node 3 to the mobile unit 4 1s
decreased, a case (see FIGS. 25(a), 25(b) to FIGS. 28(a),.
28(5)) 1n which the total length of the header portion and the
data portion exceeds a prescribed length due to the share-ride,
or other cases.

|0353] Moreover, when a situation exceeding the radio
frame format occurs at the share-ride, for the alignment, the
handover addressed node 3 shortens the packet length of the
residual packet. Concretely, 1t carries out the shortening of the
data portion of the residual packet, the compression of the
header portion and the division of the data portion of the
residual packet.

|0354]| Still moreover, in place of the shortening of the
transmission packet length, 1t 1s also possible to increase the
frame format 1n a radio zone. That 1s, for the alignment, the
handover addressed node 3 can set a radio frame format with
a capacity larger than the capacity of the share-ride frame
which exceeds the predetermined capacity. Concretely, when
a situation exceeding the radio frame format occurs at the
share-ride, the handover addressed node 3 notifies this infor-
mation to the upper node 1 and receives an 1nstruction from
the upper node 1 to lengthen the radio frame format length so
that the transmission 1s made 1n a state where the radio frame
length coincides with the data length on the residual data side.

0355]| (8-3) Activation Time (Time of Activation)

0356| After the completion of the handover, the mobile
umt 4 recerwves the encapsulated data and the normal non-
encapsulated data in a mixed condition from the handover
addressed node 3. Accordingly, the mobile unit 4 requires a
segmentation for the discrimination between both the data.
For this reason, the handover addressing node 2 1s made to
notily, as activation time, the timings of the first and last
segments of the data transier time period to the handover
addressed node 3. That i1s, for the transfer/transmission, the
activation time recognizable by both the handover addressed
node 3 1tself and the mobile unit 4 1s used for the frame to be
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transmitted from the handover addressed node 3 to the mobile
unit 4, thereby enabling the discrimination between the
encapsulated packet and the normal packet.

10357] Inthis case, when time is used as the activation time,
the segment timing 1s expressed by a radio frame timing.
Moreover, for example, the mobile unit 4 makes a discrimi-
nation with reference to the leading bit of the radio frame such
that the time zone before the leading bit 1s taken as the non-
encapsulation and the time zone after 1t 1s taken as the encap-
sulation.

|0358| Inaddition, in a case in which a sequence number is
used as the activation time, the segment timing 1s expressed as
“a given number and numbers subsequent thereto™ of the user
data. As the activation time, for example, 1t the sequence
number 1s “10”, the mobile unit 4 makes a discrimination
such that the data with the sequence numbers “0” to “10” are
not encapsulated while the data with the sequence numbers
subsequent to “10” are encapsulated.

10359 Incidentally, it is preferable that the upper node 1
determines the activation time. Moreover, when determining
this activation time, the upper node 1 notifies an instruction to
both the handover addressed node 3 and the mobile unit 4.
These utilizes the activation time recognized 1n common.

10360 (8-4) Moreover, when the handover addressed node
3 confirms the transmission/arrival with respect to the mobile
unit 4 through the use of the sequence numbers, with respect
to the data using a first H-ARQ affixed in the handover
addressing node 2, the handover addressed node 3 can also
transmit a response signal on the retransmission or reception
completion. Thus, the handover addressing node 2 releases
the buifer 2¢g for the data to be transmitted to the mobile unit
4. Following this, the handover addressed node 3 transmuits
the data, transmitted from the handover addressing node 2,
through H-ARQ to the mobile unit 4.

|0361| Therefore, for the transfer/transmission, the han-
dover addressed node 3 converts the H-ARQ information,
used between the handover addressing node 2 and the mobile
unit 4, into the H-ARQ information used between the han-
dover addressed node 3 and the mobile unit 4.

10362 In addition, for the transfer/transmission, it is also
possible that, with respect to the data using the first H-ARQ
transmitted from the handover addressing node 2, the han-
dover addressed node 3 transmits a response signal on the
retransmission or reception completion and the handover
addressing node 2 releases the buffer for holding a packet to
the mobile unit 4 (release step) and the handover addressed
node 3 transmits the data, transmitted from the handover
addressing node 2, through a second H-ARQ to the mobile
unit 4 (transmission step).

(9) Description of Operation of Pattern D

10363 (9-1) A description will be given of an example of a
sequence employing the header share-ride based on encapsu-
lation and the arbitration based on a resource allocation

request.

|0364] As the sequence example, a description will be
given of a case of employing a protocol header share-ride
method based on encapsulation and an arbitration method
based on a resource allocation request and a case of employ-
ing a protocol header re-atfixation and an arbitration method
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using a resource allocation request. It 1s also possible to
employ a method using a different arbitration method and a
method using protocol header encapsulation or re-affixation
method.

10365] FIG. 36 shows an example of a sequence for
explaining the pattern D according to the second embodiment
of the present invention, and (9-1-1)to (9-1-11) correspond to
the reference numerals 1 to 11 1n FIG. 36, respectively.

10366] (9-1-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 receives. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.

10367 (9-1-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
s1on/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel and activates a shared transport chan-
nel for the preparation of the handover and transmits the
handover preparation completion to the upper node 1. If there
1s a channel already activated, 1t adds a user.

10368] (9-1-3) The upper node 1 permits the handover
addressing node 2 to implement the handover.

10369] (9-1-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel in
accordance with this instruction.

10370 (9-1-5) In this handover, the mobile unit 4 activates,
in addition to a retransmission protocol entity for the han-
dover addressing node 2, a retransmission protocol entity for
the handover addressed node 3.

|0371] (9-1-6) A bearer channel is set to transfer the data,
left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3, or 1t can also be set by
ways ol the upper node 1.

10372 (9-1-7) The upper node 1 makes a request for the
transier of a residual packet to the handover addressing node
2.

10373] (9-1-8) The handover addressing node 2 transmits a
request to the handover addressed node 3 for allocating
resources needed for transmitting the residual packet. After
the reception of this request, the handover addressed node 3
secures a resource corresponding to the request and notifies
the resource securement to the handover addressing node 2.
Upon receipt of the notification on the resource securement,
the handover addressing node 2 starts to transfer the residual
packet.

|0374] The handover addressed node 3 transmits the trans-
terred residual packet and a new packet to the mobile unit 4
according to the resource assigned. At this time, continuing
betore the handover, the handover addressing node 2 affixes
the protocol header to the transfer data and transfers it. The
handover addressed node 3 conducts the share-ride of 1ts own
protocol header on this transfer data and transfers 1t to the
mobile unit 4.
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10375] (9-1-9) When the transfer of the residual packet
reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover.

[0376] (9-1-10) The upper node 1 releases the bearer chan-
nel set for the residual packet transfer.

10377] (9-1-11) The upper node 1 gives an instruction to the
mobile unit 4 for releasing the retransmission protocol entity
conironting the handover addressing node 2. The mobile unit
4 releases the retransmission protocol entity for the handover
addressing node 2 1n accordance with this instruction.

|0378]| Thus, the arbitration becomes feasible through the
use of the header share-ride based on the encapsulation and
the resource allocation request, which assures the integrity of
the data communication.

10379 (9-2) Description of Operation in the Case of
Employment of Header Re-aflixation and Resource Alloca-
tion Request

|0380] FIG. 37 shows an example of a sequence for
explaining an arbitration method using header re-affixation
and resource allocation request according to the second
embodiment of the present invention, and (9-2-1) to (9-2-9)
correspond to the reference numerals 1 to 9 1 FIG. 37,
respectively.

10381 (9-2-1) The handover starts in response to the deg-
radation of quality of a signal the mobile unit 4 recerves. The
handover 1s conducted according to a decision 1n the upper
node 1 made on the basis of a request from the mobile unit 4
or a radio situation report from the mobile unit 4.

10382 (9-2-2) The upper node 1 makes a request to the
handover addressed node 3 for securing a resource accom-
modating the mobile unit 4 which carries out the handover. In
accordance with this request, the handover addressed node 3
secures the resource. In the case of a first message transmis-
sion/reception between the upper node 1 and the handover
addressed node 3, the handover addressed node 3 newly acti-
vates a shared channel and activates a shared transport chan-
nel for the preparation of the handover and transmits the
handover preparation completion to the upper node 1. If there
1s a channel already activated, 1t adds a user.

10383] (9-2-3) The upper node 1 permits the handover
addressing node 2 to implement the handover.

10384 (9-2-4) The upper node 1 transmits a handover
instruction to the mobile unit 4. The mobile unit 4 secures the
handover addressed node 3 and a communication channel in
accordance with this instruction.

|0385] (9-2-5) A bearer channel is set to transfer the data,
left 1n the handover addressing node 2, to the handover
addressed node 3. This bearer channel can be set to make a
direct connection between the handover addressing node 2
and the handover addressed node 3, or 1t can also be set by
ways of the upper node 1.

10386] (9-2-6) The upper node 1 makes a request for the

transier of a residual packet to the handover addressing node
2.

|0387]| (9-2-7) The handover addressing node 2 transmits a
request to the handover addressed node 3 for allocating
resources needed for transmitting the residual packet. After
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the reception of this request, the handover addressed node 3
secures a resource corresponding to the request and notifies
the resource securement to the handover addressing node 2.
Upon receipt of the notification on the resource securement,
the handover addressing node 2 starts to transter the residual
packet. The handover addressed node 3 transmits the trans-
terred residual packet and a new packet to the mobile unit 4
according to the resource assigned.

|0388]| At this time, continuing before the handover, the
handover addressing node 2 affixes the protocol header to the
transier data and transfers it. The handover addressed node 3
terminates the protocol header affixed 1n the handover
addressing node 2 and re-affixes 1ts own protocol header
thereto and transfers 1t to the mobile unit 4.

10389 (9-2-8) When the transfer of the residual packet

reaches completion, the handover addressing node 2 releases
the resource secured by the mobile unit 4 which has carried
out the handover.

10390 (9-2-9) The upper node 1 releases the bearer channel
set for the residual packet transter.

10391 Thus, the arbitration using the header re-affixation
and the resource allocation request 1s employed, which
enables transierring the data completely.

10392] The present invention is not limited to the above-
described embodiments, and 1t covers all changes of the
embodiments of the mnvention herein which do not constitute
departures from the spirit and scope of the invention.

10393| InFIG.1,inacase in which, for example, the mobile
unit 4 shifts from the base station 3-0 to the base station 3-3,
the handover 1s feasible by conducting the switching from the
HS-DSCH for controlling the base station 3-0 to the HS-
DSCH for controlling the base station 3-3. Also 1n this case,
the base station 3-0 can transmit/receive a message, similar to
that mentioned above, to/from the base station 3-3, the RNC
2-0 or the exchanger 1 and transfer the residual data, lett in the
base station 3-0 1tself, to the base station 3-3. Also 1n the case

of the employment of DSCH, the switching between the
DSCHs 1s feasible.

(C) Others

10394 (1) In the aforesaid transfer/transmission step, it 1s
also possible that at least one of the handover addressing node
2 and the upper node 1 secures a resource for holding a
residual packet and conducts the arbitration to transmit a new
packet to the handover addressed node 3.

10395] (2) It is also appropriate that the aforesaid transfer/
transmission step 1mcludes a measurement step 1n which at
least one node of the handover addressing node 2 and the
upper node 1 measures the capacity of a resource provided in
the handover addressed node 3 for holding a residual packet
and an arbitration step in which the handover addressing node
2 transiers a transierable portion of a residual packet for the
arbitration on the basis of the capacity of the resource mea-
sured 1n the measurement step.

10396 (3) It is also appropriate that, in the aforesaid trans-
fer/transmission step, any one of the handover addressed
node 3, the handover addressing node 2 and the upper node 1
adjusts the number of divisions of a residual packet for the
arbitration on the basis of the capacity of a resource for
holding a new packet.
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10397] (4) It 1s also appropriate that the aforesaid transfer/
transmission step includes a division step 1n which the han-
dover addressing node 2 divides a residual packet into a
plurality of packets having a data volume corresponding to a
communication rate 1n a radio zone, a division transmission
step 1n which the handover addressing node 2 transmits the
plurality of divided packets 1n the division step to the han-
dover addressed node 3, and an order-of-arrival transmission
step 1n which the handover addressed node 3 transmits a
plurality of packets including the plurality of divided packets
transmitted 1n the division transmission step and a plurality of
new packets 1n a mixed condition to the mobile unit 4 on the
basis of the order of reception.

10398 (5) It is also appropriate that, in the aforesaid trans-
ter/transmission step, the handover addressed node 3 1s made
to change a transmission interval 1n a radio zone.

10399 (6) It is also appropriate that, in the aforesaid divi-
sion transmission step, the handover addressed node 3 1s
made to change a radio transmission interval when transier-
ring a packet.

10400 (7) It is also appropriate that, in the aforesaid divi-
s1on transmission step, the handover addressing node 2 makes
the transmission while changing a data volume in a unit
transmission interval.

10401 (B) It is also appropriate that, in the aforesaid trans-
fer/transmission step, the handover addressed node 3 1s made
to change a frame format in a radio zone.

10402]| (9) It is also appropriate that, in the aforesaid trans-
ter/transmission step, the handover addressed node 3 1s made
to terminates information on retransmission control atfixed in
the handover addressing node 2 and included 1n a transier
packet and acquires user data for retransmission control.

10403]| (10) Itis also appropriate that, in the aforesaid trans-
ter/transmission step, the handover addressed node 3 1s made
to always secure a header area for a residual packet 1n a frame
to be transmitted to the mobile unit 4.

10404 (11)Itis also appropriate that the aforesaid transfer/
transmission step includes a monitor step 1n which the han-
dover addressed node 3 monitors a capacity of a share-ride
frame including a protocol header affixed in the handover
addressing node 2 and a protocol header affixed to a frame to
be transmitted to the mobile unit 4 and an align step 1n which,
when the capacity of the share-ride frame 1n the monitor step
exceeds a predetermined value, the handover addressed node
3 aligns the share-ride frame through the use of one of short-
enming of the share-ride frame and increase of a radio frame
format.

|0405] (12) It is also appropriate that, in the aforesaid align
step, the handover addressed node 3 shortens a packet length
ol a residual packet.

10406 (13) It is also appropriate that, in the aforesaid align
step, the handover addressed node 3 sets a radio frame format
having a capacity larger than a capacity of the share-ride
frame exceeding a predetermined capacity.

10407] (14)Itis also appropriate that, in the aforesaid trans-
fer/transmission step, the handover addressed node 3 1s made
to employ an activation time, recognizable by both the han-
dover addressed node 3 itself and the mobile unit 4, 1n a frame
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to be transmitted to the mobile unit 4 for making a discrimi-
nation between an encapsulated packet and a normal packet.

|0408]| (15)Itisalso appropriate that, in the aforesaid trans-
fer/transmission step, the handover addressed node 3 1s made
to store a lower node, which has transmitted a sequence
number, and transmit a retransmission request according to
conversion/retransmission protocol or a response signal such
as reception completion to the handover addressing node 2.

10409]| (16) Itis also appropriate that the aforesaid transfer/
transmission step includes a release step 1n which the han-
dover addressed node 3 transmits a response signal on
retransmission or reception completion with respect to data
under first hybnd retransmission control transmitted from the
handover addressing node 2 so that handover addressing node
2 releases a buller holding a packet addressed to the mobile
unit 4, and a transmission step of transmitting data transmit-
ted from the handover addressing node 2 to the mobile unit 4
through the use of second hybrid retransmission control.

10410 (17) It is also appropriate that the aforesaid second
transmitting unit affixes a retransmission control header on
the basis of 1dentification information indicative of the pres-
ence or absence of a share-ride frame including a first header
allixed to a radio frame to be transmitted to the mobile unit 4
and a second header affixed 1n the handover addressing node
2 and a packet length.

INDUSTRIAL APPLICABILITY

|0411] As described above, in a W-CDMA system, the
present mvention eliminates the need for transmitting the
same signal through the use of a plurality of channels from a
base station to a mobile unit at handover, thus increasing the
number of users and improving the communication quality,
and achieving effective utilization of transmission lines and
radio resources.

|0412]| In addition, the loss of user data is preventable, and
the qualities of various types of services such as the stability
of communication rate and real-time performance are

improvable. Still additionally, the cost performance 1n the
W-CDMA 1s improvable.

1. A mobile communication system in which residual
packet data which have not been received by a mobile station
are forwarded from a first base station to a second base station
in accordance with a handover procedure with respect to the
mobile station; the system comprising:

a controller which performs the forwarding of the residual
packet data without performing an encapsulating for
attaching a header for retransmission control to the
residual packet data; and

a recerver configured to recerve packet data transmitted
from the second base station.

2. The mobile communication system of claim 1, wherein
the header includes a sequence number.

3. A forwarding method in a mobile communication sys-
tem 1in which residual packet data which have not been
received by a mobile station are forwarded from a first base
station to a second base station in accordance with a handover
procedure with respect to the mobile station; the method
comprising;



US 2008/0101295 Al
23

performing the forwarding of the residual packet data with-
out performing an encapsulating for attaching a header
for retransmission control to the residual packet data;
and

receiving packet data transmitted from the second base

station.

4. The forwarding method of claim 3, wherein the header
includes a sequence number.

5. A base station which 1s able to work as a handover
destination base station 1n a mobile communication system 1n
which residual packet data which have not been received by a
mobile station are forwarded from a handover source base
station to the handover destination base station in accordance
with a handover procedure with respect to the mobile station;
the base station comprising:

a controller which performs the forwarding of the residual
packet data without performing an encapsulating for
attaching a header for retransmission control to the
residual packet data.

6. The base station of claim 5, wherein the header includes

a sequence number.

7. A mobile communication system in which residual
packet data which have not been received by a mobile station
are forward from a first base station to a second base station 1n
accordance with a handover procedure with respect to the
mobile station; the system comprising:

a forwarding controller which performs the forwarding of
the residual packet data after completion of a resource
securement for a communication between the second
base station and the mobile station; and

a receiver configured to receive packet data transmitted
from the second base station.

8. A forwarding method 1n a mobile communication sys-
tem 1n which residual packet data which have not been
received by a mobile station are forwarded from a first base
station to a second base station 1n accordance with a handover
procedure with respect to the mobile station; the method
comprising:

performing the forwarding of the residual packet data after
completion of a resource securement for a communica-
tion between the second base station and the mobile
station; and

receiving packet data transmitted from the second base
station.

9. A base station which 1s able to work as a handover
destination base station 1n a mobile communication system 1n
which residual packet data which have not been received by a
mobile station are forwarded from a handover source base
station to the handover destination base station in accordance
with a handover procedure with respect to the mobile station;
the base station comprising:

a Torwarding controller which performs the forwarding of
the residual packet data after completion of a resource
securement for a communication between the second
base station and the mobile station.

10. A mobile communication system in which residual
packet data which have not been received by a mobile station
are forwarded from a first base station to a second base station
in accordance with a handover procedure with respect to the
mobile station; the system comprising:
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a processing unit which performs the forwarding of the
residual packet data after completion of a resource
securement by the first base station requesting the
resource securement of the second base station; and

recetves packet data transmitted from the second base sta-
tion.

11. A forwarding method 1n a mobile communication sys-
tem 1n which residual packet data which have not been
received by a mobile station are forwarded from a first base
station to a second base station in accordance with a handover
procedure with respect to the mobile station; the method
comprising;

performing the forwarding of the residual packet data after
completion of a resource securement by the first base
station requesting the resource securement of the second
base station; and

recerving packet data transmitted from the second base
station.

12. A base station which 1s able to work as a handover
destination base station 1n a mobile communication system 1n
which residual packet data which have not been received by a
mobile station are forwarded from a handover source base
station to the handover destination base station 1n accordance
with a handover procedure with respect to the mobile station;
the base station comprising:

a processing unit which request a resource securement of
the second base station; and

performs the forwarding of the residual packet data after
completion of a resource securement by the first base
station.

13. A mobile communication system in which residual
packet data which have not been recerved by a mobile station
are forwarded from a first base station to a second base station

in accordance with a handover procedure with respect to the
mobile station; the system comprising:

retransmission controller which performs retransmission
control of the residual packet data to be transmitted via
a radio communication link for the mobile station under

control of the second base station;

a processing unit which notifies the first base station
whether it 1s feasible to transmait the residual packet data
to the mobile station; and

recetves packet data transmitted from the second base sta-
tion.

14. A forwarding method 1n a mobile communication sys-
tem 1in which residual packet data which have not been
received by a mobile station are forwarded from a first base
station to a second base station 1n accordance with a handover
procedure with respect to the mobile station; the method
comprising:

performing retransmission control of the residual packet
data to be transmitted via a radio communication link for
the mobile station under control of the second base sta-
tion;

notitying the first base station whether it 1s feasible to
transmit the residual packet data to the mobile station;
and
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receiving packet data transmitted from the second base retransmission controller which performs retransmission
station. control of the residual packet data to be transmaitted via
15. A hase station which is able to work as a handover a radio communication link for the mobile station under
destination base station 1n a mobile communication system in control of the second base station; and
which residual packet data which have not been received by a a processing unit which notifies the first base station
mobile station are forwarded from a handover source base whether 1t 1s feasible to transmit the residual packet data
station to the handover destination base station 1n accordance to the mobile station.

with a base handover procedure with respect to the mobile
station; the base station comprising: k ok ok k%
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