
22 February 2007  1 DESCRIPTION
NON-INSTANTANEOUS-DISCONNECTION HARD  HANDOVER CONTROL
DEVICE AND METHOD s Technical Field The present
invention relates to a  non-instantaneous-disruption
hard handover control device  and method. More
specifically, the present invention relates 1o to a
non instantaneous-disruption hard handover control
device and method, which are provided for a radio base
station  performing communication based on the CDMA
(Code  Division Multiple Access) technique, and
perform drive-out  control in the maintenance
functions. 15 Background Art A radio base station uses
handover control that finds a  new baseband resource
(destination baseband resource)  capable of allowing a
call communicating in a baseband 20 resource to
autonomously continue the communication and  thus
allows the call to continue the communication by using
this new resource. With reference to FIGS. 5 through
8, the following  describes
non-instantaneous-disruption hard handover control  25
(hereinafter referred to as.
non-instantaneous-disruption 



22 February 2007  2 HHO) in a radio base station
(hereinafter referred to as  Node-B) specified in the
conventional 3rd Generation  Partnership Project
(hereinafter referred to as 3GPP)  TS25.433. s FIG. 5
shows a non-instantaneous-disruption HHO  sequence
between a radio network controller (hereinafter
referred to as an RNC) and a Node-B. FIG. 6 shows
details of  a radio link reconfiguration commit
message sent from the  RNC to the Node-B. The
non-instantaneous-disruption HHO so sequence in FIG. 5
occurs when the Node-B establishes a new  radio link.
At this time, it is assumed that a radio
synchronization link configuration procedure is
completed  normally. Upon completion of the radio
synchronization link  configuration procedure, the
Node-B changes the radio link 15 using a connection
frame number (hereinafter referred to as a  CFN) that
arrives next. As shown in FIG. 6, the CFN is
contained in the radio link reconfiguration commit
message  from the RNC. The radio link handover using
the CFN  completes the non-instantaneous-disruption
HHO. 20 With reference to FIGS. 7 and 8, the following
describes  the non-instantaneous-disruption HHO
performed for a call  communicating in the baseband
resource, by using a baseband  signal block 706 in a
Node-B 703 according to CFN  notification from an RNC
711. FIG. 7 is a block diagram 



25 showing the configuration of a conventional mobile
22 February 2007  3 communication system using the
CDMA technique. FIG. 8 is  a block diagrara showing
the configuration of the baseband  signal block 706 in
FIG. 7. For communication in the mobile  communication
system using the CDMA technique as shown s in these
diagrams, the RNC 711 first establishes a radio link
with a call-process/maintenance-process monitoring
block 709  in the Node-B 703 via a wired transmission
path 710. The  radio link information is temporarily
stored in the  call-process/maintenance-process
monitoring block 709 in the 'o Node-B 703, and is then
transferred to a search block 802a, a  rake block
803a, and a coder block 804a (FIG. 8) in a baseband
resource A 801a of the baseband signal block 706. The
following describes processings in an upstream  signal
line.805. An upstream signal from a mobile station  is
701 is input to an RX unit of a TX/IX AMP unit 704 in
the Node-13 703 via a radio transmission path 702 and
is A/D  converted in an A/D & D/A conversion block
705. The  converted signal is transferred to a
baseband resource A 801a  in the baseband signal block
706 via the upstream signal line 20 805. The baseband
resource A 801a allows the search block  802a to
perform multi-path detection and path tracking. The
baseband resource A 801a then allows the rake block
803a to  perform channel estimation, SIR detection,
and RAKE  



combination. The baseband resource A 801a then allows
the 25 coder block 804a to perform a decode process
(error correction 22 February 2007  4 process) for the
RAKE-combined upstream signal and perform  downstream
transmission power control. The decoded  upstream
signal is transferred to an ATM cell composition
block 707 for ATM cell conversion. A transmission I/F
black s 708 band-limits the ATM cell for each signal.
The signal is  then transmitted to the RNC 711 via the
wired transmission  path 710. The following describes
processings in a downstream  signal line 806. A
downstream signal from the RNC 711 is  io input to the
transmission path IN block 708 via the wired
transmission path 710. After the ATM cell is detected,
the  downstream signal is transferred to the ATM cell
composition  block 707 for ATM cell conversion. The
downstream signal is  then input to the baseband
resource A 801a in the baseband is signal block 706
via the downstream signal line 806. The  baseband
resource A 801a allows the codec block 804a to
perform encoding processes (CRC generation process and
error correction process) and upstream transmission
power  control for the downstream signal. The encoded
downstream 20 signal is 0/A converted in the AID & D/A
conversion block 705.  The downstream signal is
transferred to the TX section of the  TX/RX AMP unit
704 and then is transmitted to the mobile  



station 701 via the radio transmission path 702. The
above-described processings are likewise performed  25
in another baseband resource B 801b (search block
802b, rake 22 February 2007  5 block 803b, codec block
804b) disposed in the baseband signal  block 706.
During communication of upstream  signals/downstream
signals, the  call-process/maintenance-process
monitoring block 709 5 manages call processings and
maintenance processings in the  Node-B 703. The
following describes processings for the
non-instantaneous-disruption HHO performed by the
Node-B  703 according to notification from the RNC
711. In 10 -accordance with notification from the RNC
711, the Node-B  703 performs the
non-instantaneous-disruption HHO for a  call
communicating in the baseband resource A 801a in the
baseband signal block 706. At this HHO, the RNC 711
establishes a new radio link with the is
call-process/maintenance-process monitoring block 709
via the  wired transmission path 710. The
call-process/maintenance-process monitoring block 709
is then  notified of the CFN as
non-instantaneous-disruption HHO  timing via the wired
transmission path 710. 20 The new radio link
configuration and the CFN  information are temporarily
stored in the  



call-process/maintenance-process monitoring block 709
and  are transferred to the search block 802a, the
rake block 803a,  and the codes block 804a in the
baseband resource A 801a in 25 the baseband signal
block 706. The search block 802a, the - -- --------
22 February 2007  6 rake block 803a, and the codec
block 804a store therein the  notified new radio link
information and the CFN. These  blocks switch the
signal processings between upstream line  signals and
downstream line signals so as to perform s processings
based on the radio link information before the
configuration until the CFN-1 timing is notified and
to  perform processings based on the new radio link
information  after the CFN timing is notified. For
generating the CFN which functions as  zo
non-instantaneous-disruption HHO timing, it is
performed to  compare the upstream CFNs used in the
search block 802a,  the rake block 803a, and the codec
block 804a for upstream  line signals with the
downstream CFN used in the codec block  804a for
downstream line signals. is During the signal
processings for upstream line signals,  the search
block 802a calculates an upstream CFN (regularly
updated every 10 ms per radio frame) from the
reference  frame timing for multi-path detection. The
search block 802a  compares the calculated upstream
CFN with the notified CFN. 



20 The rake block 803a calculates an upstream CFN
(regularly  updated every 10 ms per radio frame) to be
used as the  reference frame timing for RAKE
combination. The rake  block 803a compares the
calculated upstream CFN with the  notified CFN. The
codec block 804a calculates an upstream 25 CFN
(regularly updated every 10 ms per radio frame) to be
22 February 2007  7 used as the reference frame for
RAKE-combined data  transferred from the rake block
803a during the decoding  process. The codes block
804a compares the calculated  upstream CFN with the
notified CFN. These blocks each 5 calculates and
stores upstream CFN calculation timing. As a  result,
an information transfer delay can be limited to an
allowable range. Thus, the upstream line signal can be
switched without an instantaneous disruption. During
the signal processing for downstream line  io signals,
the codec block 804a calculates: CFN information
concomitant with the downstream signal converted into
the  ATM cells in the ATM cell composition block 707;
and the  downstream CFN (regularly updated every 10 ms
per radio  frame) to be used as the reference frame
during the encoding 1.5 processes. The codes block
804a compares the calculated  upstream CFN with the
notified CFN. If there is no  downstream line signal
converted into ATM cells, the codec  block 804a
switches the downstream line signals based on the  



CFN to be used as the reference frame for the
autonomous zo code process. The codec block 804a
calculates and stores the  downstream CFN calculation
timing. Since no information  transfer is performed,
downstream line signals can be  switched without an
instantaneous disruption. The
non-instantaneous-disruption HiO process uses  25 the
baseband resource A 801a before the HHO occurring. 22
February 2007  8 The resource stores therein the
information needed before the  handover timing such as
acquired path information in the  search block 802a
and transmission-power control information  in the
codes block 804a. That is, the s
non-instantaneous-disruption HHO can be easily
implemented so long as the search block 802a, the rake
block  803a, and the codes block 804a respectively
keep track of the  CFN occurring as the handover
timing. However, there is another hard handover
control  10 technique wherein the Node-B 703 finds a
new destination  baseband resource capable of
continued communication for a  call communicating in
the source baseband resource and  allows the call to
communicate using the new resource. That  hard
handover control corresponds to the drive-out control,
1s one of the maintenance functions of a radio base
station. Since the Node-B 703 autonomously performs
the  drive-out control, a then-communicating call
requires hard  



handover without a instantaneous disruption. General
procedures are specified for each Node-B 703 and may
allow a 20 situation where the instantaneous
disruption is inevitable.  Currently, there is no
specified procedure used as the  reference for
unification. The drive-out control is also  expected
to reliably implement the
non-instantaneous-disruption HHO without affecting a
25 communicating call. 22 February 2007  9 Disclosure
of the Invention Embodiments of the present invention
provide non- instantaneous-disruption hard handover
control device and method, for  use in a radio base
station (Node-B) using the current CDMA  technique,
using a hard handover control (drive-out control) that
can  find a new destination baseband resource capable
of continued  communication for a call communicating
in a source baseband  resource, to thereby allow the
call to communicate without an  instantaneous
disruption while using the new resource. Embodiments
of the present invention provide non-
instantaneous-disruption hard handover control device
and method for  use in Node-B using a next-generation
mobile communication technique,  that can provide
drive-out control without an instantaneous disruption.
22 February 2007  10 In accordance with a first aspect
of the present invention,  



there is provided a non-instantaneous-disruption hard
handover  (HHO) control device, disposed in a radio
base station using a  CDMA technique, for handover of
a call from a source  baseband resource to a
destination baseband resource, said  HHO control
device comprising a call- processing/maintenance
processing monitoring block for  receiving radio link
information including information of said  source
baseband resource and information of said destination
baseband resource, from a host radio network
controller  (RNC) managing baseband resource
information, for  management of said radio link
information by said call- processing/maintenance
processing monitoring block,  characterized in that: a
CFN message generation block for  generating a
connection frame number (CFN) which specifies  a
handover timing is provided in said call-
processing/maintenance processing monitoring block;
and  each of baseband signal blocks provided in said
source  baseband resource and said destination
baseband resource  includes: a search block for
generating acquired path  information of corresponding
said baseband resource; a codes  block for generating
radio-frame-synchronization identification
information and transmission-power control information
of  corresponding baseband resource; and an
HHO-information 22 February 2007  10a write-in/read-in
block for collecting non-instantaneous- 



disruption HHO information including radio-frame-
synchronization identification information,
transmission- power control information, and acquired
path information  of corresponding baseband resource.
In accordance with a second aspect of the invention,
there is provided a method for handover from a source
baseband resource to a destination baseband resource
without an instantaneous disruption in a radio
communication system using a CDMA technique, said
method comprising the step of: generating in a radio
base  station a CFN message including a connection
frame number  (CFN) specifying a handover timing,
information of said  source baseband resource and
information of said destination  baseband resource;
generating acquired path information,
radio-frame-synchronization identification information
and  transmission-power information of each of said
source  baseband resource and said destination
baseband resource; and  storing
non-instantaneous-disruption HHO information
including said acquired path information, radio-frame-
synchronization identification information and
transmission 22 February 2007  10b power control
information.  Brief Description of the Drawings FIG. 1
is a block diagram of a mobile communication  system
using a CDMA technique according to an embodiment of  



the present invention; FIG. 2 is a block diagram of
the baseband signal block  shown in FIG. 1; FIG. 3 is
a flowchart showing a radio signal process  sequence
in the present embodiment; FIG. 4 is a diagram showing
message formats used in  the CFN generation block and
the HHO-information write- in/read-in unit in the
present embodiment, FIG. 5 is a diagram showing a
message flow for non- instantaneous-disruption HHO
between an RNC and a Node-B,  illustrating the
non-instantaneous-disruption HHO in the  conventional
technique; 22 February 2007  11 FIG. 6 is a diagram
showing the details of a message  "RADIO LINK
RECONFIGURATION COMMIT" shown in  FIG. 5; FIG. 7 is a
block diagram of a mobile communication  5 system
using a CDMA technique, illustrating the
non-instantaneous-disruption HHO in the conventional
technique; and FIG. 8 is a block diagram of the
baseband signal  processing block shown in. FIG. 7. 10
Best Mode for Carrying out the Invention The present
invention will be described in further detail  



based on an embodiment of the present invention. FIG.
1  shows a mobile communication system using a CDMA 15
technique, according to the embodiment of the present
invention. The mobile communication system - includes
a  mobile station 101, a Node-B 103, and an RNC 112.
The  mobile station 101 and the Node-B 103 are
connected to each  other via a radio transmission path
102. The BNC 112 and 20 the Node-B 103 are connected
to each other via a wired  transmission path 111. The
Node-B 103 includes a TXJRX  AMP unit 104, an A/D &
D/A conversion unit (block) 105, a  baseband signal
unit (block) 106, an ATM cell composition  unit
(block) 107, a transmission path I/F unit (block) 108,
and 25 a call-process/maintenance-process monitoring
unit (block) 22 February 2007  12 109. The
call-process/maintenance-process monitoring block  109
includes therein a CFN generation unit (block) 110.
FIG. 2 shows the configuration of the baseband signal
block 106 in the present embodiment. The baseband
signal  5 block 106 includes a baseband resource A
201a and a baseband resource B 201b that can operate
independently of  each other. The baseband resource A
201a and the baseband  resource B 201b transmit or
receive data from the outside via  an upstream signal
line 206, a downstream signal line 207,  1o and the
like. In FIG. 2, the baseband resource A 201a and the



baseband resource B 201b each includes a search unit
(block)  202a or 202b, a rake unit (block) 203a or
203b, a codec unit  (block) 204a or 204b, and an
HHO-information  1s write-in/read-in unit (device)
205a or 205b. It is assumed in FIGS. 1 and 2 that the
handover  control finds a new destination baseband
resource capable of  continued communication for a
call communicating in the  baseband resource and
provides hard handover control to the 20 call for
performing communication using the new resource.  For
the drive-out control, the CFN generation block 110
generates a CFN to be used as handover timing for the
drive-out control, information as to the source
baseband  resource, and information as to the
destination baseband 25 resource. Via the
call-process/maintenance-process 22 February 2007  13
monitoring block 109, the CFN generation block 110
transfers  the generated CFN message to: a search
block 202a  (source-resource search block 202a), a
rake block 203a  (source-resource rake block 203a), a
codec block 204a 5 (source-resource codec block 204a),
and an HHO-information  write-in/read-in unit 205a
(source-resource HHO-information  write-in/read-in
unit 205a) in the source baseband resource A  201a of
the baseband signal block 106; and a search block
202b (destination-resource search block 202b), a rake
block 20 203b (destination-resource rake block 203b),
a codec block  



204b (destination-resource codec block 204b), and an
HHO-information write-in/read-in unit 205b
(destination-resource HHO-information write-in/read-in
unit  205b) in the baseband resource B 201b (to-be
destination  is baseband resource 201b). To provide
the drive-out control in FIG. 2, the  source-resource
search block 202a transfers acquired path  information
to the source-resource HHO-information
write-in/read-in unit 205a. The source-resource codec
block 20 204a transfers radio-frame-synchronization
identification  information and transmission-power
control information to  the source-resource
HHO-information write-in/read-in unit  205a. The
source-resource HHO-information write-in/read-in  unit
205a transfers these pieces of information
(information 25 messages) to the destination-resource
HHO-information 22 February 2007  14 write-in/read-in
unit 205b. The destination-resource  HHO-information
write-in/read-in unit 205b reads the  transferred
radio information. The destination-resource
HHO-information write-in/read-in unit 205b transfers
the s acquired path information. The
destination-resource  HHO-information write-in/read-in
unit 205b transfers the  radio-frame-synchronization
identification information and  the transmission-power
control information to the  destination-resource codec
block 204b. 



10 In accordance with the present embodiment, the
baseband signal block 106 has two baseband resources A
and  B. However, the baseband signal block 106 may
have a  plurality of baseband resources C, D, and so
on and each of  the other blocks in the baseband block
may have similar  is configuration. The following
describes specific operation examples with  reference
to FIGS. 3 and 4. FIG. 3 shows a sequence flow for
radio signal processings in the drive-out control
according to  the present embodiment, which are
performed in. an A/D & 20 D/A conversion block 3A; a
call-process/maintenance-process  monitoring block 3B;
a CFN generation block 3C; a search  block 3D1
(source-resource search block 3D1), a rake block  3D2
(source-resource rake block 3D2), a codec block 3D3
(source-resource codec block 3D3), and an
HHO-information 25 write-in/read-in unit 3D4
(source-resource HHO-information 22 February 2007  15
write-in/read-in unit 31)4) in a source baseband
resource A  201a; and a search block 3E1
(destination-resource search  block 3E1), a rake block
3E2 (destination-resource rake block  3E2), a codec
block 3E3 (destination-resource codec block 3E3), s an
HHO-informationt write-in/read-in unit 3E4
(destination-resource HIO-information write-in/read-in
unit  3E4), and an ATM cell 4omposition block 3F in a
destination  baseband resource B 20.b. 



FIG. 4 shows a dFN generation message in the CFN  1o
generation block 3C and a radio information message in
the  HHO-information write in/read-in units 3D4 and
3E4. The  radio information message includes
radio-frame-synchronization identification
information,  transmission-power control information,
and acquired path  is information. Prior to providing
the drive-out control for a  communicating cal in FIG.
3, the  call-process/maintenance-process monitoring
block 3B, in  process 301, issues an instruction to
notify generation of a 20 CFN capable of
non-inrtantaneous-disruption HHO to the  CFN
generation block 3(. After receiving the instruction
for  CFN generation notification, the CFN generation
block 3C  generates a CFN in process 302. The CFN
generation block  SC notifies the generated CFN to the
25 call-process/maintenance-process monitoring block
3B based 22 February 2007  16 on the CFN generation
message generated by the CFN  generation block shown
in FIG. 4. The CFN generation  message contains source
baseband resource information,  destination baseband
resource information, and a CFN 5 specifying the
handover timing. The source baseband  resource
information and the destination baseband resource
information are needed for the drive-out control and
are used  



for source resource nodes and destination resource
nodes. The call-process/maintenance-process monitoring
block  io 3B receives the CFN generation message. In
process 303, the  call-process/maintenance-process
monitoring block 3B  transfers the CFN generation
message to: a source-resource  search block 3D1, a
source-resource rake block 3D2, a  source-resource
codec block 3D3, and a source-resource 1s
HHO-information write-in/read-in unit 3D4 in the
source  baseband resource A 201a,, and a
destination-resource search  block 3M, a
destination-resource rake block 3E2, a
destination-resource codec block 3E3, and a
destination-resource HHO-information write-in/read-inx
unit 20 3E4 in the baseband resource B 201b to become
a destination  resource. The source-resource codec
block 3D3 in the source  baseband resource A 201a
receives the CFN generation  message from the
call-process/maintenance-process 25 monitoring block
3B. In process 304, the source-resource 22 February
2007  17 codec block 3D3 notifies the
radio-frame-synchronization  identification
information and the transmission-power control
information at the present moment to the
source-resource  HHO-information write-in/read-in unit
3D4. S The source-resource search block 3D1 in the
source  baseband resource A 201a receives the CFN
generation  



message from the call-process/maintenance-process
monitoring block 3B. In process 305, the
source-resource  search block 3D1 notifies the
acquired path information at the so present moment to
the source-resource HHO-information  write-in/read-in
unit 3D4. The source-resource HHO-information
write-in/read-in  unit 3D4 in the source baseband
resource A 201a references  the information about the
source baseband resource in the is CFN generation
message transferred via the
call-process/maintenance-process monitoring block 3B
to  identify the to-be destination baseband resource B
201b. In  process 306, the source-resource
HHO-information  write-in/read-in unit 3D4, so as not
to exceed the CFN 20 occurring as the handover timing,
transfers the acquired path  information from the
source-resource search block 3D1 and  the
radio-frame-synchronization identification information
and the transmission-power control information from
the  source-resource codec block 3D3 to the
destination-resource 25 HHO-information
write-in/read-in unit 3E4 in the destination 22
February 2007  18 baseband resource B 201b. That is,
the source-resource  HHO-information write-in/read-in
unit 3D4 transfers the  information message (radio
information) shown in FIG. 4. The above-described
processings complete the  s information transfer from
the source baseband resource A  



201a to the destination baseband resource B 201b.
Subsequently, the source-resource search block 3D1,
the  source-resource rake block 3D2, and the
source-resource codec  block 3D3 in the source
baseband resource A 201a perform io signal processings
until the timing CFN-1 immediately before  the
handover timing. Process 308 relates to upstream line
signals at timing  (time) CFN-2 (CNF-2 indicates a CFN
which precedes the  current CFN by two). After the AID
& D/A conversion block 1s 3A ND-converts an upstream
signal, the source-resource  search block 3D1 uses the
converted upstream signal to  calculate an upstream
CFN according to the reference frame  timing for
performing the multi-path detection. The
source-resource search block 3D1 compares the
calculated 20 CFN with the CFN to be used as the
notified handover timing  and then performs the
multi-path detection and the path  tracking. The
source-resource rake block 3D2 also calculates  an
upstream CFN to be used as the reference frame timing
for  RAKE combination. The source-resource rake block
3D2 25 compares the calculated CFN with the CFN to be
used as the 22 February 2007  19 handover timing and
then performs the channel estimation,  the SIR
detection, and the RAKE combination. When  performing
the decode process, the source-resource codec block
3D3 also calculates an upstream CFN to be used as the 



5 reference frame for RAKE-combined data transferred
from the  source-resource rake block 3D2. The
source-resource codec  block 3D3 compares the
calculated CFN with the CFN to be  used as the
handover timing, and then performs the decode  process
(error correction process) for the RAKE-combined to
upstream - signal. The source-resource codec block 3D3
transfers the decoded upstream signal to the ATM cell
composition block 3E Process 309 relates to downstream
line signals at the  CFN-2 timing (time). The
source-resource codec block 3D3  15 uses a downstream
signal converted into ATM cells in the ATM cell
composition block 3F and calculates CFN  information
concomitant with the downstream signal  converted into
the ATM cells and a downstream CFN to be  used as the
reference frame for the encoding process. The ao
source-resource codec block 3D3 compares the
calculated CFN  with the CFN to be used as the
handover timing. If there is  no downstream signal
converted into ATM cells, the  source-resource codec
block 3D3 compares the CFN which is  to become the
reference frame for the autonomous code 25 process
with the CFN to be used as the handover timing, and 22
February 2007  20 then performs the encoding processes
(CRC generation  process and error correction process)
and the upstream  transmission power control for the
downstream signal. The  



source-resource codes block 3D3 transfers the encoded
s downstream signal to the A/D & D/A conversion block
3A. Process 310 relates to upstream line signals at
the  CFN-1 timing (time). Process 311 relates to
downstream line  signals at the CFN-1 timing and
performs the process similar  to the processings 308
and 309. 10 At the handover timing (time), CFN, in
process 312, the  call-process/maintenance-process
monitoring block 3B issues  an instruction to release
the baseband resource to the  source-resource search
block 3D1, the source-resource rake  block 3D2, the
source-resource codec block 3D3, and the 15
source-resource HHO-information write-in/read-in unit
3D4 in  the baseband resource A 201a. In this manner,
the signal processings in the baseband  resource A
201a completes under the drive-out control. The
destination-resource HHO-information  20
write-in/read-in unit 3E4 in the destination baseband
resource  B 201b performs processings in accordance
with the  information transferred from the
source-resource  HHO-information write-in/read-in unit
3D4 in the source  baseband resource A 201a. In
process 307, the 25 destination-resource
HHO-information write-in/read-in unit - ---- -------
--- --- 22 February 2007  21 3E4 notifies the acquired
path information to  



destination-resource search block 3E1 and the
radio-frame-synchronization identification information
and  the transmission-power control information to the
s destination-resource codec block 3E3. Based on the
acquired path information, the  destination-resource
search block 3E1 starts the multi-path  detection and
the path tracking before the handover timing,  CFN. to
Based on the radio-frame-synchronization
identification  information and the transmission-power
control information,  the destination-resource codec
block 3E3 prepares to perform  the upstream signal
decode process (error correction process),  the
downstream transmission power control, the downstream
15 signal encoding processes (CRC generation process
and error  correction process), and the upstream
transmission power  control from the handover timing,
CFN. The above-described process is completed before
the  CFN occurring as the handover timing. By
performing this  20 process in advance, the
processings after the CFN occurring as the handover
timing can be continued without  instantaneous
disruption. Thereafter, the destination-resource
search -block 3E1,  the destination-resource rake
block 3E2, and the  25 destination-resource codec
block 3E3 do not perform signal 22 February 2007  22 



processings for the upstream signal line 206 and the
downstream signal line 207, before the CFN occurs as
the  handover timing. Process 308 relates to upstream
line signals at the  s CFN-2 timing (time). The
destination-resource search block  3M uses an upstream
signal A/D-converted in the AID & D/A  conversion
block 3A to start the multi-path detection and the
path tracking based on the transferred acquired path
information even before the handover timing. In this
case, 3.0 however, the destination-resource search
block 3E1 does not  notify acquired path to the
destination-resource rake block  3E2. The
destination-resource rake block 3E2 and the
destination-resource codec block 3E3 each compares the
current frame with an upstream CFN to be used as the
as reference frame and perform no signal processings
for the  current frame. Process 309 relates to
downstream line signals at the  CFN-2 timing (time).
The destination-resource codes block  3E3 uses a
downstream signal converted into ATM cells in the 20
ATM cell composition block 3F to compare the current
frame  with a downstream CFN to be used as the
reference frame  and perform no signal processings for
the current frame. If  there is no downstream signal
converted into ATM cells, the  destination-resource
codec block 3E3 compares the CFN 25 which is to become
the reference frame for the autonomous 22 February
2007  



23 code process with the current frame and performs no
signal  processings for the current frame. Process 310
relates to upstream line signals at the  CFN-1 timing
(time). Process 311 relates to downstream line  s
signals at the CFN-1 timing and performs the same as
the  processings 308 and 309. Process 313 relates to
upstream line signals at the CFN  to be used as the
handover timing (time). The  destination-resource
search block 3E1 uses an upstream io signal
A/D-converted in the A/D & D/A conversion block 3A to
calculate an upstream CFN from the reference frame
timing  for performing the multi-path detection. The
destination-resource search block 3E1 compares the
calculated upstream CFN with the notified CFN and then
15 continues the multi-path detection and the path
tracking that  are performed before the CFN. The
destination-resource  rake block 3E2 also calculates
an upstream CFN to be used as  the reference frame
timing for RAKE combination. The  destination-resource
rake block 3E2 compares the calculated 20 CFN with the
CFN to be used as the handover timing and  then
performs the channel estimation, the SIR detection,
and  the RAKE combination. When performing the decode
process, the  destination-resource codec block 3E3
also calculates an  25 upstream CFN to be used as the
reference frame for 



22 February 2007  24 RAKE-combined data transferred
from the  destination-resource rake block M. The
destination-resource codec block 3E3 compares the
calculated  upstream CFN with the CFN to be used as
the handover 5 timing and then validates the
transferred  radio-frame-synchronization
identification information and  transmission-power
control information at this time. The
destination-resource codec block 3E3 then performs the
decode process (error correction process) and the
downstream io transmission power control for the
RAKE-combined upstream  signal and transfers the
decoded upstream signal to the ATM  cell composition
block 3E Process 314 relates to downstream line
signals at the  CFN timing (time). The ATM cell
composition block 3F uses  15 a downstream signal
converted into ATM cells in the ATM cell composition
block 3F to calculate the CFN information  concomitant
with the downstream signal converted into the  ATM
cells and a downstream CFN to be used as the reference
frame for performing the encoding process. The ATM
cell 20 composition block 3F compares the calculated
downstream  CFN with the CFN to be used as the
handover timing. If  there is no downstream signal
converted into ATM cells, the  ATM cell composition
block 3F compares the calculated  downstream CFN with
the CFN which is to become the 



25 reference frame for the autonomous code process.
The ATM 22 February 2007  25 cell composition block 3F
then validates the transferred
radio-frame-synchronization identification information
and  transmission-power control information at this
time. The  ATM cell composition block 3F performs the
downstream s signal encoding processes (CRC generation
process and error  correction process) and the
upstream transmission power  control. The ATM cell
composition block 3F transfers the  encoded downstream
signal to the A/D & D/A conversion block  3A. 10
Process 315 relates to upstream line signals at the
CFN+1 timing (time). Process 316 relates to downstream
line signals at the CFN+1 timing and performs the
processing  similar to the processings 313 and 314.'
Subsequently, the destination-resource search block
3E1,  15 the destination-resource rake block 3E2, and
the  destination-resource codes block 3E3 perform
similar  processings. At the CFN occurring as the
handover timing in  process 312, the baseband resource
A 201a is released to  thereby complete the drive-out
control. As described above, 20 the processing 308
through processing 316 are performed so  as to avoid
duplicate signal processings for upstream and
downstream line signals. The
non-instantaneous-disruption hard handover  



control device according to the embodiment provides
the  25 advantages as described hereinafter. Firstly,
it is possible to - ------- - ---- 22 February 2007
26 avoid duplicate signal processings for upstream
line signals  and downstream line signals based on the
drive-out control.  The reason is as follows. The
non-instantaneous-disruption  hard handover control
device generates CFNs to be used as 5 handover timings
during the drive-out control. Accordingly,  it is
possible to determine timings to start or stop signal
processings for the upstream and downstream signal
lines in  the source baseband resource and in the
destination baseband  resource. to Secondly, the
non-instantaneous-disruption hard  handover control
device can implement the hard handover  control during
the drive-out control by maintaining the radio  state
of the source baseband resource. The reason is as
follows. Under the drive-out control, the is
non-instantaneous-disruption hard handover control
device  transfers the acquired path information, the
radio-frame-synchronization identification
information, and  the transmission-power control
information in the source  baseband resource to the
destination baseband resource. The 20 processings are
continued in the destination baseband  resource. 



Thirdly, the non-instantaneous-disruption hard
handover control device can implement the hard
handover  control without an instantaneous disruption
during the 25 drive-out control. The reason is as
follows. The 22 February 2007  27
non-instantaneous-disruption hard handover control
device  autonomously generates CFNs to be used as
handover timings  described in connection with the
first advantage. Based on  the acquired path
information in the source baseband s resource
described in the second effect, the destination
baseband resource continues the multi-path detection
and the  path tracking before the CFN occurring as the
handover  timing. Based on the radio frame
synchronization  information and the
transmission-power control information zo in the
source baseband resource, the destination baseband
resource continues processings by validating the
information  from the CFN occurring as the handover
timing. Fourthly, the non-instantaneous-disruption
hard  handover control method according to the present
invention  is can be used to provide a consistent
reference throughout the system when performing the
drive-out control for any Node-B  in all
next-generation mobile communication systems using
the similar baseband resource. 22 February 2007  28 



CLAIMS:  1. A non-instantaneous-disruption hard
handover (HHO)  control device, disposed in a radio
base station using a CDMA  technique, for handover of
a call from a source baseband  resource to a
destination baseband resource, said HHO control device
comprising a call- processing/maintenance processing
monitoring block for  receiving radio link information
including information of said  source baseband
resource and information of said destination  baseband
resource, from a host radio network controller  (RNC)
managing baseband resource information, for
management of said radio link information by said
call-processing/maintenance processing monitoring
block,  characterized in that: a CFN message
generation block for generating a  connection frame
number (CFN) which specifies a handover  timing is
provided in said call-processing/maintenance
processing monitoring block; and each of baseband
signal blocks provided in said source  baseband
resource and said destination baseband resource
includes: a search block for generating acquired path
information  of corresponding said baseband resource;
22 February 2007  29 a codec block for generating
radio-frame-synchronization  



identification information and transmission-power
control  information of corresponding baseband
resource; and an HHO-information write-in/read-in
block for collecting  non-instantaneous-disruption HHO
information including  radio-frame-synchronization
identification information,  transmission-power
control information, and acquired path  information of
corresponding baseband resource. 2. The
non-instantaneous-disruption HHO control  device
according to claim 1, wherein said baseband signal
block of said source baseband resource transfers said
source- baseband-resource HHO information to said
HHO-information  write-in/read-in block of said
destination baseband resource,  upon receiving said
CFN message, and wherein said  HHO-information
write-in/read-in block of said  destination baseband
resource transfers, before said CFN  occurring, said
acquired path information of said source  baseband
resource to said search block of said destination
baseband resource and said radio-frame-synchronization
identification information and said transmission-power
control  information to said codec block of said
destination baseband 22 February 2007  30 resource.
3. The non-instantaneous-destination HHO control
device  according to claim 2, wherein said search
block of said  destination baseband resource generates
acquired path  



information of said source baseband resource before
said  CFN occurring, and said codec block of said
destination  baseband resource generates said
radio-frame-synchronization  identification
information and transmission-power control
information of said destination baseband resource
after said  CFN occurring. 4. The
non-instantaneous-disruption HHO control device
according to claim 1, wherein said HHO
write-in/read-in block  stores therein said
non-instantaneous-disruption HHO  information of an
uplink radio frame or a downlink radio  frame. 5. A
method for handover from a source baseband  resource
to a destination baseband resource without an
instantaneous disruption in a radio communication
system  using a CDMA technique, said method comprising
the step o generating in a radio base station a CFN
message 22 February 2007  31 including a connection
frame number (CFN) specifying a  handover timing,
information of said source baseband resource  and
information of said destination baseband resource;
generating acquired path information, radio-frame-
synchronization identification information and
transmission- power information of each of said source
baseband resource  and said destination baseband
resource; and storing non-instantaneous-disruption HHO



information including said acquired path information,
radio- frame-synchronization identification
information and  transmission-power control
information. 6. The method according to claim 5,
wherein said  HHO information of said source baseband
resource is  transferred to said destination baseband
resource upon receiving  said CFN message, and said
acquired path information of said  destination
baseband resource is generated prior to said CFN
occurring, 7. The method according to claim 5, wherein
said  HHO information is HHO information of an uplink
radio frame  or a downlink radio frame. 


