22 February 2007 1 DESCRI PTI ON
NON- | NSTANTANEQUS- DI SCONNECTI ON HARD  HANDOVERZ Exhirrgpi2007

DEVI CE AND METHOD s Technical Field The present
invention relates to a non-instantaneous-di sruption

hard handover control device; and method. Mre
specifically, the present invention relates 1o to a

‘non i nst ant aneous- di HEFCRIPFIONandover control

devi ce and net hod, which are provided for a radi o base
station perform ng comunication based on the CDVA
(Code Di vision Multiple Access) techni que, and

funct| ons. %@%Wﬁ WW@Q@N iﬂ;A@Ps
(G NPRYER CONTRIUE DEVICEARTTMIETHOS .

caII communi cating in a baseband 20 resource to
3 aut ononmousl y continue the comruni cati on and thus

_ allp h all to continue the conmunication by usin
’Ibfﬁmlﬁ\ﬁeﬁl ource. Wth reference to FIGS. 5 th%/ough °
the followi ng describes
hest ant prasenti srupriventiord handpyBitegpnt r oo 25 a
(here| nafter referred to as.
nommstantancnesdistiptipid Hard handover control device
and method. More specifically, the present invention relates
10 to a mnontinstantaneous-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 6 through 8, the following
describes non-instantaneous-disruption hard handover control
25 (bereinafter referred to as non-instantaneous-disruption




10

15

20

25

22 February 2007 2 HHO) in a radi o base station
(hereinafter referred to as Node-B) specifi ez Febrivdrg 2007

conventional 3rd Ceneration Partnership Project
(hereinafter referred to as 3GPP) TS25.433. s FIG 5

shows a non-instantaneous-disfuption HHO sequence
e en a radi o network controller (hereinafter

HEQ) i aoradion e stdtiono(beRe gﬁ (gfr%@?éfred to as

details of a radio link reconfigurati

Coesile, Specificel e, (Y CohBeti. 9 , Geaewmtion

non-i nst ant aneous di sr upti on

PO SR R rBEaRRd f0° as™ 3GPP)

At this
t|on i nk configuration procedure is

ni za
coﬁp%g normal I'y. Upon conpletion of the radio
configuration procedure, the

syn ti n | ink
3@@3 Mo sNOWS raqiB0NT aStantanegus tion HHO
ugogr (herei nafter referred to as a CFN) that
Setauezws weem éhoradio Betwork: heoktroller ereinafber
mféggé [ ne(;én t he radi o&gﬁ&;&;lﬂ guration conmm t
am RN/ (%\@n in n
the CEN conpl etes the non-instant an]g‘ggg?sl g%ﬁ%ﬁgﬁ&aﬂSOf

& descr?%%lﬂm?he no% ant g’?eous d?@%t%ar%(ﬂ ﬁé@%l%ﬂf the-
I g@éjpg: Ié]%{lgg basebﬁ HHO

RNE trtheNotle Be 2! Thee

seqiifed iPRIC 58{;&@@&"@%4&?  Nogds i?résftfa\%rﬁs?ﬂes 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

using a connection frame number (hereinafter referred to as a
CFN) that arrives next. As shown in FIG. 6, the CFN is

- contaived in the radio link reconfiguration commit message
from the RNC. The radio link handover using the CFN

completes the non-instantaneous-disruption HHO.

With reference to FIGS. 7 and 8, the foliowing 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
showing the configuration of a conventional mobile
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25 showi ng the configuration of a conventional nobile

22 February 2007 3 communi cation system usi n@2 Fhlguary 2007
a bl ock diagrara show ng
signal block 706 in
conmuni cati on

CDMVA technique. FIG 8 is
the configuration of the baseband

FIG 7. For communication ingthe nobile
system.using the CDMA techni que as shown s in these

comayanieation systemiusingtthe t@Dl\melﬁec%nﬁgh@,' 'MQG. 8is

gﬁth a_cal | - process/ mai nt enance- process ni toring
a block déagramt showingBthes cordiguerion! oFehbsBeeband

, path 710. The ‘radio | 'nk i nformation Is tenporar
S ok VDR TG 7¢ v RbE Wﬁiﬁiﬁ theympbile
I v 8 ;
corgieicaiinn SyStT i) Eher(EDMA it ek 13688 shown
. [ ! 706. T
in FARRY Miabrnahs, 3he JINGS 71 binst aitaRlishosa nagh link
-Iine.83f; An upstreamsignal froma nobile station is
with g ca MCQ% B _ Qe-m'ocqmwmtmrm%dﬂock 709
. {;gewg-%ms via a radi o transm ssion path 2 and
m {ge e o dlid aien aarwiven stanspeinsios gmfshd?lo. The
converted signal is transferred fo a

705. _The
radiaselimk r dnforoeaticielaisi nteﬁ?pbﬁﬁ;gggﬁdﬁb&f?d gEﬂgkthe
. e asepan .

706 via the upstreamsignal |ine 20

callproess/ittessthoseproesse iinilatie HERY 909 in the

perform nul ti - pat

Node 37708, dasuis thixh SHaridiirel i ald bt 6022, 2
rakéBld¥kB03a, and a codec 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
701 1s input to an RX unit of a TX/RX AMP unit 704 in the
Node-B 708 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
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 808a to
perform channel estimation, SIR detection, and RAKE

combination. - The baseband resource A 801a then allows the

~ codec block 804a to perform a decode process (error correction
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conbi nati on. The baseband resource A 80la then all ows
the 25 coder bl ock 804a to perform a decode p2bEdssary 2007

(error correction 22 February 2007 4 process) for the
RAKE- conbi ned upstream signal and perform downstream
upstream

transm ssi on power control. Thg decoded
n ATM cel |l conposition

() SR i )
& Y%ﬁlé.tgﬁ é}’é- band | m.lcs_ the ATM%?#%%@?%IF%QQ Perform
mssion patn 710 e f S hP Ry dedpPocdBeoded

wi red transm ssion path 710. The fo

upsiseasngignalaisotransfersed! g2y AT kel eampesition

bfc;)(\é\]gs’;é’ggﬁm si gnal frog1 t he : > o
7 é r angm' ssiﬁ%&% dﬁ]& é‘i’?‘?&;‘gﬁﬂfﬂ Zvﬁdﬁﬁmnﬁmmmdﬁﬁ‘ black
3 j i ATM
LorpasIBeS U AEM S\ Sk eial o hecsignal s
CHEQ BRI Yo, the TRIGL A viastheatriredt krasEmission
pa\ﬂggt&rltf downstream signal |ine 806. The baseband
b @hféz?’?iégilgga:olroﬁs;gg ((:%ggcgglng(r:gt ngﬁap: gcess and
per
PEIWaR, 1 i i S§
Si Eégaﬁgméggbrﬁgl ﬁ;he doiﬁ;?ﬁﬂ@rﬁ%ﬁ%‘rfﬂﬁ? Hethsfream
. . ) . | .
mﬁzgg\r/% z:]:;)nd;bl oik 705‘.‘”@1!%/8& om%gghgnﬁmgﬁlésﬁﬁdyﬁl 18
| i T ANP uni t
704 and teﬁeﬁs??ggj?nifg%ﬂ?omm&% via [He 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

‘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
exror correction process) and upstream transmission power
control for the downstream signal. The encoded downstream
signal is D/A converted in the AD & 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 perfOrméd

_in another baseband resource B 801b (search block 802b. rake
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station 701 via the radio transm ssion path 702. The
above-descri bed processings are |ikew se perf 22 Fetsduarg 2007

i n anot her baseband resource B 801b (search bl ock
802b, rake 22 February 2007 5 bl ock 803b, codec bl ock

804b) di sposed in the baseband signal block 706.
Duri ng commruni cati on of upst¥eam signal s/ downstream

blO%nﬁﬁﬁ:négﬁﬁsﬁi%gr@%ﬁi Teposed 1 thes bseband signal
DIoBR, "oy descr 1BATIBR ceSsimgBBICatOn  Of - upstream
t ant aneous-di srupti on HHO perforned by the

no s
Slgmja@ WRStIEeI®Y di ng to notifi cegmals,r om the RNC the

711. In 10 -accordance with notification fromthe RNC
calbprpceas/mmimnamaopm@ess thmomtomng block 709

non- i nst ant aneous- di sr uptl on HHO for a

mabasebaﬁélﬂsl gnglestﬁl% 706. Wﬁ%@gg% the

Nod?@-tﬁtﬂ@shes anewradio link with the is

cal T - process/ mai nt enance- process nonitoring bl ock 709

cal procg@w;?%@%?b% tg ﬁ@@%gg%ﬁl ockOPog the
mnf@?#%@#%ﬂ?‘“ @SMQG@ EL P perfarmed byt thevNode B

2Q The _new radi o |ink

tran@smﬁdlsdil on ndl@ cation nfremt ithe ar BNG & HLi |y In

red in tﬂ
'accor ance with notification from the RNC 711, the Node-B

703 performs the nonrinstantaneous-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
call-process/maintenance-process monitoring block 709 via the
wired  transmission  path 710. The
ga]l-proce'ss/maintenance-process monitoring block 709 is then
notified of the CFN as non-instantaneous-disruption HHO
timing via the wired transmission path, 710. |
- 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 codec block 804a in the baseband resource A 801a in
the baseband signal block 706. The search block 802a, the
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cal | - process/ mai nt enance- process nonitoring bl ock 709
and are transferred to the search bl ock 802a22 Féguary 2007

rake bl ock 803a, and the codes block 804a in the
baseband resource A 80l1a in 25 the baseband signa

bl ock 706. The search block 802a, the - -- --------

22 February 2007 6 rake bl oék 803a, and the codec
i nk

raey HloBR! B0 Arld e cadlee. “f'cﬁ@zr?a‘?rvétén%‘él fherem the

ignal _proce t wee, stream i signal.s. and

nopied; Hew ﬂ#@fgﬁgﬂii sllb\g)lggatt&)ﬂe R mthepr i ngEhese
1b sed on the adip lipk infornmation before the

b 1@nslgnakepresessingsnbetweeni tipstrezin line

perfornr rocessi ngs based on the new radio |ink
owWnstregarCriine mgigriglsn OSOf '8 {o" perform

generatlng the CFN whi ch functions as

processingsbasedusrti hePrhdio HHAK @j@r e etgbi before the

performed to conpare the upstream

corprgtratigac bl she ICHINGL SESIE e, RAOHIAEA"48E to
perfBiER DERRRILE Handd O ERE Reyy ¥adio dhaik Thformation

S for._upstrea| e S|gnals the search
aﬂ’% g@% M@Jﬂéﬁél%@cﬁgﬁ%gt ream CFN (regul arly
ted every 10,ns per, radi rane) fronrthe
ref PEncZeneratingn ntheor &EN pwhickt ediinotiolie  as
search bl ock 802a conpares_the cal cul ated upstream

norcestantaneousdisreption HHO timing, it is performed to
compare the upstream CFNs used in the search block 802a,
the rake block 808a, and the codec block 804a for upstream,

- line signals with the downstream CFN used in the codec block

804a for downstream line signals.

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.
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

'CEN (regularly updated every 10 ms per radio frame) to be




10

15

20

. 258

20 The rake bl ock 803a cal cul ates an upstream CFN
(regularly wupdated every 10 ns per radio frad®Febraarp@007

used as the reference frame timng for RAKE

conmbi nation. The rake bl ock 803a conpares the

cal cul ated upstream CFN with the notified CFN. The
codec bl ock 804a cal cul ates &n upstream 25 CFN

sk S5k L BBRSHo AUET YRR Bt TRARCEI SR date

tra?@%rﬁ%ﬁ’%ﬁmﬁé&&“tﬂ?&&gééﬁﬁ GEIRE @shfgéecoamg

profedy. cd 64 e "blocks Hada’ omiparesedhedcaloulated
ream CFN cal cul ation tim ng. resul t,

st ores
upatreambr@it&No withnther nigtified 2CBN . i ﬁi‘heéet %I@@ks each

al | onabl e range. Thus, the upstream|line signal can

calsulates and dtoresupstresnipCRN cale pTﬁtic?ﬂ iR 9 As a

the signal processing for downstream o Sig

restlt earinintiatiohs Galade o f?nelﬁﬁahﬁéaﬁrgﬁt?ﬂt fo an

alldyablg Yeifes: - ThiBeNEHeQupsERoR Rl 1188 SigRAlicam be

SMB@PﬁgaWaibo&tt%ﬁms&abetésed 35 disTvizstios efereQéebf ock
noﬁﬁ the cal gul ated upstream CEN with the

If 83 i BrORESING s ndownstreas line
bl ock 804a

sl s\b/ ﬁr ddﬁmwoeﬁarsd)ﬁg%aﬁgﬁtems@ﬁ‘bﬁ 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
processes. The codec 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
code process. The codec block 804a calculates and stores the
downstream CEFN calculation timing. Since no information
transfer is performed, downstream line signals can be
switched without an instantaneous disruption.

The non-instantaneous-disruption HHO process uses
the baseband resource A 801a before the HHO _occurring.
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CFN to be used as the reference franme for the
aut ononmous zo code process. The codec bl ock 8Q2&ebruary 2007

cal cul ates and stores the. downstream CFN cal cul ati on
timng. Since no information transfer is perforned,
downstream |l ine signals can be swtched w thout an

i nst ant aneous di sruption. Th

8
 Tigsrcouies spores ikt 8P HRALIGSR KiGHed ik the

base

hatioyet Himine, il 8 Sdddind G3thr lormation in the
search bl ock 802a

[ i nf ti in th
sedf BRI B i ransmissionpomar comtrol infermation

. COd%B@g|OCk Od4a. That js, the s
M non t anf@ s-d ti on30d@a.can be &Ehaty is, the

i npl enmented so I ong as the search bl ock 802a, the rake

nonrnwtamtmnemcﬁeeugﬁ@g bl obKERQ4a respecti WY  easily
CFN oc

keep track of the curring as the handover

implementédvesy dong by ¢ @séﬁ%hﬁél%?@.ﬂ%gﬂﬁé rake block

control 10 techni que erelnt

803 a8 e e MBRRCBAE USRIV Rl track.of the

conti nued conmuni ca
allows the call to

CENAebfibe oM At ulitos vie '1a, ' 1°

ha ontr,ql corr.esponds,to the dtive-ou
1s %@V&he TR edéincd i o?ib‘alai @velsecontrol
station. Since th - 3_aut gnonously perfornms .
technigug, Wg-eé'@ﬂ-nc $EQN$}%C&' efd8o scat mepc aléstination
requi res hard _ .
baseﬁ na 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,
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
situation where the instantaneous disruption is inevitable.
Currently, there is no specified procedure used as the
reference for unmification. The drive-out control is also
expected to reliably implement the

- nominstantaneous-disruption HHO without affecting a

communicating call.




handover w thout a instantaneous disruption. Genera
procedures are specified for each Node-B 703 anh#cbrayry 2007
allow a 20 situation where the instantaneous

di sruption is inevitable. Currently, there is no

speci fied procedure used as the reference for

uni fication. The drive-outgcontrol is also expected

to reliably inplenent the
non-i nst ant aneous-di sruption HHO wi t hout affecting a

Disebosugawfithedhiveatioal | . 22 February 2007 9 Disclosure
of the Invention Enbodi nents of the present invention

prOE&ﬂBoggmehtsst g'f‘t nggﬁ%ggﬁ%éﬁﬂﬂﬁ%ﬂ?d AO49YR non-

control vice and | r uselnara |o_base

instafi L0 AT Bbo SRS ey SRy R s, or
£ . .

use " 2, 1ol e hASE Sl N Glleri3F Q8B 1R MiFeBEr EgfaA
techhfgfes BU0E8 AR MR RETHirol RabRErGRY 6Abh3Y Hk can
find G B’ feSediRIGTn Basehainds (Gt o Rapable Of continued

i nst ant aneo s-disrUﬁFion har d, handover control device
COMENINHRAHON #@r aygalli gomppruBIGAiing M ndxgewee hasehand

nmobi | e communi cati on techni que, that can provide
resodréesetoutherebyr @llowr thet cabl itostcommunieats swithiowh.an

. 22 February 2007 10 In accordance with a first aspect
instasftaneoys dssroptiomwhilearsing 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.




there is provided a non-instantaneous-disruption hard
handover (HHO control device, disposed in a2 Bebroary 2007
base station using a CDMA technique, for handover of

a call froma source baseband resource to a

destinati on baseband resource, said HHO contro

devi ce conprising a call- processing/ nmai ntenance
processing nonitoring bl ockl®or receiving radio link
information including information of said source

baseband[g aeeurdsnay Gvithi 81Tt ie&ggieg ozgp%oﬁie?éﬂﬁhiv%tion,

baseband resour ce, roma host r

CRREEE HiovidBiPa FEFETISBRSEEBRRLLIGRMGS,hopd handover
oCHIEED) LEBARH, OBk orh Hisnd¥el BR 34 SRUEF AR Shifqm usipg
TS B HEREIEL 58, el Ve o ToEall Mofha  souree

ndoyer timng is provided i.n said_call-

h .
pPasebandy resoGRande ardestnab@mirasehand, tasesuce, said
a each of bas?band signal bl ocks provided in said
sngQ basemitelr esoudediemd saicdmMPEisingtion a call-
baseband resource includes: a search block for
gprecessmygAtqintetapgeh protessitgomonitorirespbidckg for
sai d baseband resource; a codes block for generating

r egcerviingneadiontimlo i £@t @i e éﬁblﬁdhﬁ% iiaformation of said
i nformation and transm ssion-power control information

PR or et o 35 Fabr sar ) 000 TBm 1 Fesq ] iesiination
bhaskbhfil $e5bAFEENHBA - BNHSEEE ARAS 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 codec
block for generating radio-frame-synchronization identification

information and transmission-power control information of

corresponding baseband resource; and an HHO-information




di sruption HHO i nformati on includi ng radi o-frane-
synchroni zation identification information, 22February 2007
transm ssi on- power control information, and acquired
path informati on of correspondi ng baseband resource.

In accordance with a second aspect of the invention,
there is provided a nethod f handover from a source
baseband resource to a desti i on baseband resource

wi t hout an instantaneous disruption in a radio

comuni cation systemusing a CDVA techni que, said

nmet hod conprising the step of: generating in a radio

??‘i“fn%e'ﬁfaﬁ?a@l@c@@bspec 51 GeehRs BoiPRiytancous-
BB R orrERd aRifofRaian Qﬁgﬂiﬁﬂr Ceoﬁcﬁ@ frame-

genera tin uire formati

SR mﬁ%a%@ﬁchrlﬂlﬁgﬁ%ﬁomemfﬁrmmen,. nfesission-
and transms pomer i nformation of each of, s

 sBOwE C@&%bfa PEBRAV IO 2 A AGH W] Pathin ormatlon
baseband resqurce; and storing

neh-Gaigespondsagdaschand resoBEEE.i nf or mat i on

i ncluding said acquired path information, radio-frane-
synchroni zation identification information and

transm ssion 22 February 2007 10b power contro

i nf or matlnoaccoBdaateDesithi at secontl tbpelt avf rthe Hhention,
. is a block diagramof a nobile conmunication system

uiere @ GRdvideehni awe3rsdr bR hiah dGverPdebiEN Fource
baseband resource to a destination baseband resource
‘withoutr 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-




the present invention; FIG 2 is a block diagram of

t he baseband signal block shown in FIG 1; FRGFelduiry 2007
a flowchart showing a radio signal process sequence
in the present enbodinent; FIG 4 is a diagram show ng
message formats used in the CFN generation bl ock and
the HHO- i nformation wite- in/read-in unit in the
present enbodinment, FIG 5 i$0l di agram showi ng a
message flow for non- instantaneous-di sruption HHO
between an RNC and a Node-B, illustrating the

non- |nstantan?ous dlsruptlon HHO in the conventiona

t g¥RwWegwontrol pedpuarationo7 11 FIG 6 is a diagram

showi ng the details of a nmessage "RADIO LINK
RECONFI GURATION COMWM T* shown in FIG 5; FIG 7 is a

blmqéfme%%m ﬁtHH’B'rél Hligst : gmuni cation 5 system

using a ni que, ating the
non-i nst ant aneous-di sruption HHO i n the conventi ona

techni qudIGnd H G blotk dia @g@ﬁf ofl aohohidé éd}ﬁmumcation

baseband signal processing bl ock shown in.

Beststdpd eusin m]DMAgtewHﬁHQﬂé dovoeiniOt ﬁheell?ﬂ)%'iﬁﬂient of

i nvention w be described’in further detail
‘the present mvention,

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;




10

15

20

. 25

based on an enbodi nent of the present invention. FIG
1 shows a nobile communication system using 22 EBAark3007

techni que, according to the enbodi nent of the present
i nvention. The nobil e conmuni cati on system - includes
a nobile station 101, a Node-B 103, and an RNC 112.
The nobile station 101 and *he Node-B 103 are

Ton FECEG S P eliadbelfl Showiuld ¥t AT 33k & ik Soage
"REDIGTINK RECONESGURATRNON  ChBiMITY shown in

]?I§%ﬁ$conver3|on unit (block) 105, a baseband signa
(bl ock) 106, an ATM cel | conposition unit
m ssi on path I/F unit (block) 108,

(bl
andﬁ@ ]'gaiﬂ ap&ﬂ draignanmrofs somodsle repitrerandcation
unit (block) 22 February 2007 12 _109. The

systein- prusing/ e nt GRHMEAPT otechnig ntetOf' %@%}gwm@

i ncl udes thereln a CFN generatlon dnit (blo

Iulﬂﬁﬁﬁﬁiguﬂkﬂnaj $¥§&ghhggFﬁ2ntHf%hgﬂggsego QQﬁitKnlal

bl ock 106 in the pre
alock 106 i ncl udes a baseband resource A

technsi Qie
’éﬁ% baseband resource B 201b that can operate

ST i it b 4° dignal
orob MG ANIRI FIL 11, 2,

like. In FIG 2, the haseband resource A 20la and the

Best Mode for Carrying out the Invention
The present invention will be described in further detail

based on an embodiment of the present invention. FIC. 1
shows a mobile communication system using a CDMA
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 RNC 112 and
the Node'B 103 are connected to each other via a wired
transmission path 111. The Node-B 103 includes a TX/RX
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 UF unit (block) 108, and

a ca]l-proceSslmaintenancefprocess monitoring unit (block)
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baseband resource B 201b each includes a search unit
(bl ock) 202a or 202b, a rake unit (block) 2032February 2007

203b, a codec unit (bl ock) 204a or 204b, and an

HHO- i nformation 1s wite-in/read-in unit (device)
205a or 205b. It is assuned in FIGS. 1 and 2 that the
handover control finds a new2desti nati on baseband

10%7) The Eﬁﬂaﬁ@ﬁégﬁﬁﬁ%@%ﬁa C“ﬁ“Bbé%‘%Lé’Qoéfwnng block

cal | ‘comminic

108 PYcifer Mirithy 8- Coufe Beirafion smitdiloct 160

eneratlon bl ock 110

t he th
geneﬁ‘i ijﬂwso lb@ c.@.g% vef therbasébanideignal
ntrol, information as to the source

dryi v u
blastk ORI n: eupresenbdembodim ot aSTh@ biseband signal
b]ct(tj,'jislt I]&?élcon b&ae@kéagdazlg‘f resource V| ath
nmoni tori ng bl ock 10% tﬁgéCFN generatl on bl‘%c?@iﬁ 1§nd a

bassbasidnosoura BPOUN LHY B3 Wetsio "igggé}}éﬁgenﬂy of

bl ock 202a ('source-resource searc

o R o T bae AT reBRIMGEY AL U012 i SheDaefband

d- uni 205a

resBU Bl B A1 EHRARRE o rhichivg date: trom thecorwside via

nd resource A 201la of

it 205 t

an HhbtRR it %ﬁﬁé[é@bp 186, awnstreamcrighadkline 207,

(ﬁ%é@kﬁ%@?tlnatlon resource search bl ock 202b), a rake
an 203b (destination-resource rake bl ock 203b),

a ﬁe%‘:{d}ock

| . 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 208b, a codec unit
(block) 204a or 204b, and an HHO-information
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
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
resource. Via the - call-process/maintenance-process
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204b (destination-resource codec bl ock 204b), and an
HHO i nformation wite-in/read-in unit 205b 22 February 2007

(destination-resource HHO i nformation wite-in/read-in
unit 205b) in the baseband resource B 201b (to-be
destination is baseband reéfurce 201b). To provide
the drive-out control in FIG3 2, the source-resource

maEOng! BRSCROPOO! AR [N BibL 8t A Modd 110 Eh R fers

ource-resolirce
ieBnd d- j it . _The,sour.ce-resoyrce ;cogec
theglr (%ng {éﬁga Mf @é%%}zg% ft’%neasyﬁgmh zillpgg 202a
i tJf ion _inf  on_a r gNsm ssi Qn- power .
(sob§fBHtes6TkERn o0 8kCho ldik Spba); sabuzake " block 203a
HHO- i nf or mati on itez:in/read-in unit 205a. The
(Sogmeaaemgmecer%e . bloeknt 288al,i t & i codesd- blockni 204a
205a transfers these pieces of information
(Sﬂwwmum Modeesbﬁmk 2@4&3,&; andt pretHEHO-taforatation
HHO- i nf ormati on 22 February 200 14 wite-in/read-in

wiribetin/2eakd -1fihersits 2053 (8oL vesurddOL] G-Efdbﬁhation

wite-in/read-in unit 205b reads the transterre

P Y TP AT LT Gril 2008) Jo¢ LeP Bl 1Hidiand wegpurce A

HHO- i nformati on wri

2010 EYASHERD ST MR 0B and 2 sprach Hlock

20287 (ieRtRatiGHTEHOnkE  shATe Hlack H0ER o orkublock
203@?3@%%'}@&%&:%&%&53&8& ?‘gked eéiclpéft E?%nélg)e,sgu rc?(?dégqle)iock
204b (destination-resource codec block 204h), a/nd an
HHO-information write-in/read-in unit 205h
(destination-resource HHO-information write-infread-in unit
205b) in the baseband resource B 201b (to-be destination

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
204a transfers radio-frame-synchronization identification
information and transmission-power control information to
the source-resource HHO-information write-ir/read-in unit
205a. The source-resource HHO-information write-in/read-in
umt 205a transfers these pieces of information (information

- messages) to the destination-resource HHO-information
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10 In accordance with the present enbodi nent, the
baseband signal bl ock 106 has two baseband reSbRegesyR007

and B. However, the baseband signal bl ock 106 nay
have a plurality of baseband resources C, D, and so
on and each of the other blogks in the baseband bl ock

“{]ﬁ%%gég | alfr Wﬁco%%f ati on The Jlglsl oW ng
[ er examilhe wi tired ,
4. FIG 3 shows a sequence fl Owi?bﬁnfésoul-ce

ﬁﬁ 3 a'%g,oacegrgrﬂ-@sl emi—mfrlvanw C% BY Olreads the

t he present enbodi nent, are

accokijl adli rrad | rradm AfDferatation convesi
nmonT t ?r%@ﬁati@}'%@oume

II pr ocess/ mai nt enance- process

Hﬁ@-‘unxfenmatlm b pitle ﬁgroegakdggfl)ﬂnﬁ' %25& i@@n@ezs the

(source resource search
L ock, 3D3

(source r%cewgﬁé 33[’)20%)%8da@8%matmn-resource

ad-in ynit, 3D4

tse-4d n/
Esource%ggﬁzwwrgﬁgm anpeo2bly transfebs the
t 31)4 b band
ralid e 89 b ottizntiohe sidenbifictim iﬁo?:ilatlon and
I nati on-r.esource search block 3El), a rake bl ock

d
the £ hiAGhritadion peswerce control ockinfoshatiy Aodefo_ the

de IockmSEs (destination-resource codec bl ock 3
%ﬁﬂ@a p&resnarceveddeciblocde@(4huni t 3E4

(de tlnatlon resource HIOlnforrratlon wite-in/read-in
in,a

oo, 11 socrordiies ithe| haoTBRgEg DA AREAL - 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 similay
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 &

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 8D3

(source-resource codec block 3D8), and an HHO- “information
write-in/read-in unit 3D4 (source-resource HHO-information
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FIG 4 shows a dFN generation nessage in the CFN 1o
generation bl ock 3C and a radi o i nformati on n23§egeary2007

the HHO infornmation wite in/read-in units 3D4 and
3E4. The radio information nmessage includes

radi o-franme-synchroni zati on identification

i nformati on, transn1SS|on r control information,

i EARANSH Pl SN R b8l WP Hketroe A

moni toring -

20§p3 Ak 4. e%ﬁ&ii‘aﬁ@r@ﬂéﬁ‘ﬂf&gﬁﬁ Hon resosiras; search

N capabl e of

net i enerajio
bbﬁg% s‘i’E;lﬁaat Jégje‘»&]gl braﬁ’z destmesioneressrurce rake block
E%jneratlon o kﬁ&‘ﬁ ré«iter receiving the instruction
3 estination resouett codecdiovk SE3),
bl ock _3C generates & CFN in process 302.
an geneERHOninforakatiomot i fwadtsie/peagr ﬁ&ed Cﬁﬂgﬁ’ thegE4

25 call - process/nalntenance process nDnltorlng

<de§§g£§zls% ERebibor MEOSafkinaands, SERAdIn unit
3E4), 818, o ATCRRLE R o RIS 248 508858
bask B Rl B gbol o baseband. resource

' “;th:;:ag“ e BB genesationc mossage Am thel CEN
generamondblock 3C and a radio information message in the

-

| HHO-information writetin/read-in units 3D4 and 3E4.  The

radio mformatmn message includes
radio-frame- synchromzahon identification  information,
transmission-power control information, and acquired path

t

information.
Prior to providing the drive-out control for a

~ communicating call in FIG. 3,  the
'- call'process/mamtenance?-process monitoring block 8B, in

process 301, issues an ?nstruction to notify generation of a
CFN capable of non-injstantaneous-disruption HHO to the
CFEN generation block 30 After receiving the instruction for
CEN generation notiﬁca;tion, the CFN generation block 3C
generates a CFN in proéess 302. The CFN generation block
3C notifies the ' generated CEFN to  the

call-process/maintenance-process monitoring block 3B based
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for source resource nodes and destination resource
nodes. The call - process/nalntenance process nRREERGARQO07

block io0 3B receives the CFN generation nessage. In
process 303, the call-process/ naintenance-process
nmoni toring block 3B transfers the CFN generation

nmessage to: a source-resourd® search block 3D1, a
sour ce-resourc

bl ock 3D2,
e GIERY ‘GBReriton caleseagel gnerated by the CFN

HHO- j .nf oryrat ion ite- |n/r d-in un|t 34 in the
generation p, n8h 1a4, afthe CFN generation

destlnatlon [ esour ce search bl ock 3M a

megeagenaconiainsousourcekebabebarsd? rasource  information,
desti nati on-resource codec block 3E3, and a

destmation drasebaride ﬁ'é':? g@%@b ;) 22%

unit 20 3E4 in the baseband resource

spegititie 1sbke haSARNRS (HHRCRE TR *WErds Fuseband

In € source

resOFpe BHdriAtIOn0 8] ﬁ‘ﬂaéhg GesEii38on Baskang, serource
infolgpatioR’ §68 ecdd FoR it drvesomtecontrol and ave used

i dentification

radlo franme-synchroni zati,o
for 56 "$ S@Nmyﬁjmcies end restinationresonmcs nodes.

aﬁg at the present nonent to the
processfmainitemancerprocessi mosdatorimgnblock

3D4 S The source-resource search block 3D1 in the
3B regeives the N genevation Aigsdges VRS proeddd's03, the
caﬂ-%mastsygaintemnce-pmcess 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

HHO-information write-infread-in unit 3D4 in the source

baseband resource A 201a; and a destination-resource search

block 3E1, a destination-resource rake block 3E2, a
destination-resource  codec  block 3W3, and a
destination-resource HHO-information write-in/read-in umit
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
monitoring_ block 38B. In process 304, the source-resource
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nmessage fromthe call-process/ mai nt enance- process
nmoni toring block 3B. In process 305, the 22 February 2007

source-resource search block 3D1 notifies the
acquired path information at the so present nonment to
t he source-resource HHO- i nformation wite-in/read-in
unit 3D4. The source-resource HHO i nf or mati on

ht e e agyi ' ipn thessow ce basebapd . .
colot, IGCE SN, pifiiesc the, SHAS RS S BEh onization
. e respurce i he js CFN.generation
1AEALTEALINE 1ROrREAEE Snd (hS transmidion power coutrol
. f£all-process/ mai nt enance-process nonitoring bl ock 3B
mff)é'm?&ém Al e ( presendsmemestt. Has dhe dsourcerves@urce
Ii%i&iﬂ;n process 306, the source-resource
H pemation writerin/readdn unitr8DAD4, so as not
to exceed the CFN 20 occurring as the handover tim ng,

t r afEher sotcereasotateradareh’ Qflggki ﬁgﬁ ot §he source

sour ce-resource search block 3D1 a

bagelsaerd r EBORERNT ANi 2040 ”rééﬁ‘%d?é : mzjr gg}]?‘g{] O%gifﬁticm

and the transm ssi on-power con

meSEage oL Mopfsos $Heo0eC Mo alh i enance-process

hati on-r1esour

mollitofing’ bIGtk' 3By, Hamrauess $055 E_ﬁéib%_%?gqe*geﬁource
ite;in/read-in

th UI€es8sour,c i nf or gat Lon
seatnfy Blsak DT Atifiend e dequired path dnjormasian at the
infgrmation) shown in FIG 4. The above-descri bed .
pregesﬁesmm@mnb npoetthe heourgerresonmoen HEGHmformation
,the source, baseband resource A
write-in/read-in unit 3D4.

The source-resource HHO-information write-in/read-in
unit 314 in the source baseband resource A 201a references
the information about the source baseband resource in the

CFN  generation message transferred via  the

- call-process/maintenance-process monitoring block 8B to

identify the to-be destination baseband resource B 201b. In

~process 306, the sourceresource HHO-information -

write-in/read-in unit 3D4, so as not to exceed the CFN
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 3D8 to the destination-resource

HHO-information write-in/read-in unit 854 in the destination




10

15

20

25

- 201a to the destination baseband resource B 201b.
Subsequently, the source-resource search bl ock2 BE¥mary 2007

the source-resource rake block 3D2, and the
source-resource codec block 3D3 in the source
baseband resource A 201a performio signal processings

until the timng CFN-1 i mediBately before the
pstrean1llne

ba@é@%ﬁi@r gé‘th‘ia%ﬁ% fﬁﬁiﬁ%ﬁ@a@fk‘ﬁﬁ,z aaNgseTesoures
N Al Al D
IIEﬁﬁy rece eiba e rrgnt EF y tmo) t%% t he the

the sour ce,resource search block 3D1 uses the

i gnal
mféama tio message(xadiainformationhshovwmuns FEGN4.

CFN according to the reference frane timng for

per fthei ngabloverdescribet detpes EBZS %omplete the

sour ce-resource search bl ock 3D1 conp

infopheatide dtEdn Y Wridin! Wt 1e déﬁ@g@pe}}}f@?vﬂ@ﬁg Yesource A

notified handover tim ng

20728t tRe Jes L A ARSI s T b ",

source-resourc

S A e 056108 055t BB 3, the

for

D2 25 t ed th the CFNto b
SO“EQ@dI‘%%g aRes : e@h&ﬁ@ﬁj@%b e Wmoae E‘ﬁﬁﬂgllgcﬁtl godec

t he channel estlnatlon the SIR

t.he rfor
bloals: §E§§ sourcekbaselisind: resoucen A f201ar pexform
t he decode process, the source-resource codec bl ock
sigreab processings! antsl sheubnieanCGFNDb ibemsdinsslyt hrfore
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 A/D & DI/A conversion block

3A A/D-converts an upstream signal, the source-resource

- search block 8D1 uses the comverted 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
CEN 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

- compares the calculated CEN with the CFN to be used as the
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5 reference frame for RAKE-conbi ned data transferred
fromthe source-resource rake block 3D2. The22 February 2007
source-resource codec block 3D3 conpares the

calculated CFN with the CFN to be wused as the

handover tim ng, and then perdorns the decode process
cess) for t he RAKE-conbi ned to

efror CQTTECtI On({)
YR Amypgnan roperforme whe: charndl estidigtion,

tr ers the decoded upstream signal to the ATM cel |
the ol detection; #nd othes RUSKE) smabiotiors: « <When

line signals at the CFN-2 timng (tine). The

Pe%m:w TR .@%‘%ﬁ%ﬁ‘%ﬁ%mmk
SDE R catenllotel, Hngth Rt TN b ReCriBi s, the

concom t ant

refl Rl Nrathef RAK TSI BEHR Y b8 SanifiErndd from the

npares the

SoultEciiFar HICe-rRLG dptock #0120 el sontue rasource codec

t If th t I

blogEribi comparesihe calculaded AN withithe CEN to be
anCk D3 conpares the CFN which is to becone the
use handoverr tid tanﬂuthenop@ﬁbrmscehe decode

with the CFN to be used as the handover tim ng, an

proc¢ess ubeyr@p0gor2dction o5 fop ¢ IRWIORP ?ned

(CRC generat i on process and error correct| on process

upstraapie gl M ThANEH e rd®ftcs OUddée’ Blddle DS

downst r eam si gnal

transfers the decoded upstream signal to the ATM . cell

composition block 3F.

Process 309 relates to downstream line signals at the
CFN-2 timing (time). The source-resource codec block 3D3
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 ce]ls and a downstream CFN to be

used as the reference frame for the encoding process. The
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

process with the CFN to be used as the handover timing, and
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sour ce-resource codes bl ock 3D3 transfers the encoded
s downstream signal to the A/D & D/ A conver si enFedraaly 2007

3A. Process 310 relates to upstreamline signals at
the CFN-1 timng (tine). Process 311 relates to
downstream|ine signals at the CFN-1 timng and
perforns the process simlar20to the processings 308

d 309.» 10 At the handoyer timng (tinme), CFN, in .
th%f'o Dexferms; dhe ﬁmogéwgs spgcasesanclCRGcegeneration
noni t ori nanbl ock 3B issues an instryction to rel ease

Pre6essastandereabucorrestion process) eand ctheeangatream

bl ock, 3D1, the source-resource rake block 3D2, the

transnussioso powerodentrdbforsfhe dowhatréfm slsirglaal.t The

source-resource HHO i nformation wite-in/read- ni
e e ARt Rl LD bans¥ensl | PR Encoded
dodRisneaitel S5 hal 1ePthe 2R/ & R eoi¥eision BlSck A,
PO 10 b, W DACHARAIEH e
CFY tiafings (b85E) 4 Propsied] b walates to/downstroam line
81%&%&%7%&% sfﬁﬁgbga %&a;gf'[&;temé& %ﬁéaprlogess similar
to the procossigs 3ABRMB0% SEA noti 11 es the acqui red
path information to
At the handover timing (time), CFN, in process 812, the
-ca]lfprocess/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 8D3, and the
source-resource HHO-mformation write-in/read-in unit 8D4 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
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-infread-in unit 3D4 in the source

baseband resource A 201a. In process 307, the
destination-resource HHO-information write-infread-in unit
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destination-resource search block 3E1l and the
radi o-frame-synchroni zation identification i ngDFebtiar92007

and the transm ssion-power control information to the
s destination-resource codec bl ock 3E3. Based on the
acquired path information, the destination-resource

search block 3El1 starts the zmlti-path detection and
to

e path.kracki before the ndover_tim.n
SE%sed ANRE ra f r aBBQAYREeRk oni pathon m%ormahon to
entjfication information and the transm ssion-power

destinationwesovmoeon, seaachest tdochn- r e88it ce codde  the
bl ock 3E3 prepares to perform the upstream signa

radio-dtamewynchtrormgations erdenﬁxﬁrﬁzm@‘if)hglg oPmation and

downstream transm ssi on power control t ownstream

thd s samnsmm@nggomfesmi ﬁﬁic gﬁ?ﬁgi‘g‘éﬁﬁ MOCCE3  the

and error correction process
t he handover tim ng,

deémﬁrgg‘&ﬁﬁgﬁscr%@@%&@ﬂ& s conpl eted before
o PR, 18, B LSl "Bumation,  tho

per

des{%- RRtIonSPadineh seavabublac Jhis Startactae multi-path

A b P e i
CFE}SE{E 3E3 do not perform si gnal 22 February 2007 22

Based on the radio-frame-synchronization identification
information and the transmission-power control information,
the destination-resource codec block S8E3 prepares to perform
the upstream signal decode process (exror correction process),
the downstream transmission power control, the downstream
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
CEN occurring as the handover timing. By performing this
process in advance, the processings after the CEN occurring
as the handover timing can be continued without
mstantaneous disruption,

Thereafter, the destination-resource search -block SE1,

the destination-resource rake block 8E2, and the

destination-resource codec block 8E3 do not perform signal
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processi ngs for the upstreamsignal |line 206 and the
downstream signal line 207, before the CFN oczuFr&ragy 2007

the handover timng. Process 308 relates to upstream
line signals at the s CFN-2 timng (tinme). The
destination-resource search block 3Muses an upstream
signal A/D-converted in the?® D & DDA conversion

pribosiriiet T05 Abhe! RRlrb b BidhC 10 6 "amd the
dop il higa) 1nd: 2L helloren the LY acours ‘as the
notify acquired path to the

blpock 3 does not
ha@éﬁﬁ% source rake block 3E2. The
destj nati on-resource rake bl ock 3E2 and the

destinooasasn-368owrelatesddo hnpstréﬁmeflﬂmcgggﬁﬁs tdie the
current frame with an upstream CFN to be used as the

CFN-2 diisnimge(tinasp. aMhecdestinapichaRAoRres S fth block

for the current frane. Process 3

ST entamubetronsg it A FAIMSHE 0D & Dia

The desti I on-resou
e ' | $q000ME [ 1 || in,the 20
conyBInTBICKOIA 168k ERe ABIET Kttt dotebtivfAnd the
ra fe arpdownsgt r eam Nto be ysed as the ., .
p atbef gf%ﬁ&ﬁ&r ab@seéid Oy ffg% rﬂ'@@w oequireds opath
. plhe current frgne, If _there is no downstream signal
inforsRadiondsevers rethe havdareritiming. r ckau case,
codec bbocéé’éE,S coppares the CFN 25 which is to becone
howarer cthecdestinationtresoureat searchshlecke8Rdr does not

2007
notl%y 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

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 desﬁnation-resource codec block
3E3 uses a downstream signal converted into ATM cells in the
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 SES compares the CFN

25

which is to become the reference frame for the autonomous
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23 code process with the current frame and perforns no
signal processings for the current frane. ProzesiuaddyQo07

relates to upstreamline signals at the CFN-1 tim ng
(time). Process 311 relates to downstreamline s

signals at the CFN-1 tim'nggz%nd perfornms the sane as
the processings 308 and 309" Process 313 relates to

cofecprocant sith shel vt b AciE pOOSEIs A signal

handover tim ng _ (
pr%%igllgéer g‘aﬁ:féndtﬂﬁg%wlﬁg,&eggnnbgr; gﬂalbl ock 3Ato

i ikpodes T GRERGS to iPeiTeatn dine.signAlhat the
C_Fgglgii’nati onﬁ ::neéearphhgﬁgeﬁftlesgggp%r es the line
s1gh%&§ﬁ3&5€ﬁ%§¢%§v£1“ M&ﬁﬁ%ﬁ%ﬂ&%ﬁeﬁﬁg as the

destination-resource rake block 3E2 also calcul ates

prooessangee308cand 808, used as the reference frane

timng for RAKE conbi nati on. The destination-resource

axProcess 813 selwpis potipserbah ARk fihflk Wt the"CFN

CFN to be used as the ndover t1mn

b0 PRS O RRe L %0 ER LR ot ThE, o ek coqe The

destifaeRTrehures  s33acl) bIagH ST o thed <8 Junsteeam
sigh& A Convelted’in the A/D & D/A conversion block 3A to
calculate an upstream CFN from the reference frame timing
for performing the multipath detection. The

. destination-resource search block 3El compares the

calculated upstream CFN with the notified CFN and then
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 RAXE combination. The
destination-resource rake block 3E2 compares the calculated
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

upstream CFN to-be used as the reference frame for
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22 February 2007 24 RAKE-conbi ned data transferred
fromthe destination-resource rake bl ock M Jheebruary 2007

desti nation-resource codec bl ock 3E3 conpares the
calculated upstream CFNwith the CFN to be used as

t he handover 5 tim ng and thgn validates the
RAﬁSf erred radio-frane-synchronization
teambamienh i nf odeb| on” artansferawdsi on- Heywer the
control information at this tine. The

degtinatioti-vesoesee ce cpgke bl ods]REZ thergRg for ms t heThe

decode process (error correction process) and the

degdutiverresouirtancaties’ Blodlo SEX eBraPlare thiCcalculated

RAKE- conbi ned upstream signal a

upgPERAS CTIN RIA, §he, GFN"fo B i 0. A hédover
ting Jrngsist' EFOC&%L?GQ%&H%QET Tg] g?gldaqansferred

CO

onyerted intg ATMcells in.the ATM ¢el | coppositi,on

radidstame s ation. oden Do onntand
with,the downstream signal converted into the ATM

traa@mbsm-pmwsmn&mformmmi at thasr éimrenceThe
frame for performng the encoding process. The ATM

destmation vesmmde ocoder k blockordi3s flenc figgrf(ﬂ‘mis the

downstream CFN with the CFN to be used as

decbdedpretessniairor &ox-li?gi’fi@)& @ng@ g%% ‘diwhstream

converted into ATM ce

e Erisotore BORPEE RS A RATROGH ARG Lifsfoarn
signal and transfers the decoded upstream signal to the ATM

cell composition block 3F.

Process 314 relates to .downstream line signals at the
CFN timing (time). The ATM cell composition block 3F uses
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
composition block 3F compares the calculated downstream
CEN 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
reference frame for the autonomous code process. The ATM
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- CEN+1 timing (time). Process 316 relates to downstream
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25 reference frane for the autononous code process.
The ATM 22 February 2007 25 cell conpositi on2bFeskar3B007

then validates the transferred

radi o-franme-synchroni zati on identification information
and transm ssion-power control information at this
time. The ATMcell conpositd®n bl ock 3F perforns the

cellSBThUERu, HIBCICT B3, 2Bty v@liditana thie transierred
)

steream transyi ssi.on power, ;contyol .. The ATM cel |,
ra@ﬁ}f&%mﬁemﬁwmﬁaﬁ@wm; tiogvdénformationamand
signal to the AAD & DA conversion _block 3A 10
The

{ramepassionpewer ccontrahsmiormiatiensiahathist tithe.,
CEN+1 timng (tine). Process 316 relates to downstream

ATWIheell goeinperition dblock! i3Fnperforeag’ the dowvnstream

processing simlar to the procéessings 313 and 314.°

sigelsencouling proccteed (ERE st ot grofofd ot orror

3EL1, 51 ( ,
CortPEHIF PrOEbss), KA 1 [ Siteesi, B iisiOn power
conf#h1. The, ATAL Belb E5hibesition Hlack 4E dwaiastsine the

: d i bed [
enchiftd o RatEeaThSHIALTE Yar IS I3/ Acomvemion block
dupl i cate signal processings for upstream and

3-A-downstream l'ine signals. The
non-i nst ant aneous-di sruption hard handover

Process 315 relates to upstream line signals at the

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,
the destination-resource rake block 3E2, and the

- destination-resource codec 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,
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

advantages as described hereinafter. Firstly, it is possible to
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control device according to the enbodi nent provides

the 25 advantages as described hereinafter. 22 F&irhaty 2007
it is possibleto - ------- - ---- 22 February 2007

26 avoid duplicate signal processings for upstream

and downstream | ine signals based on the

line signals
drive-out control. The reas®m is as follows. The
handover con

- - di tion. h rol |
aviill eRfiaPar SitantehiBoesSingd for dipaktcasn line mjgnals
i t dri ve: out trol,. A dingly, it i
anfbdd¥inistietin $ine elgnale dasedeon the drive-etgneontrol.
processi ngs for the upstream and downstream si gna
The ¥eason isnas dollesvsas Fhed nondnstantancousddisruption

dés I nati on baseband resource. to Secondly, the

handn 'armdavea'neomﬁroﬂsalevié@rgéne@atésn@m§ W Blused as

}n&gﬁékégi%?n anlggﬁnt thehhard handover —con {8 urlng }
of the sourcgggasebangb?eggggégé ﬁ% ¢Q§§gﬁﬂis£%§é6§dingt%

. | . i vo. he ,i .

16 17 POsSibIn S Abtafiiffe PHimitBy Bo 5 Smustap signal

| : . hoinf i on. '

profeisifips! A B LbERE 154 ABhnERl SR Silhal tfnes in

the, REFAE B ERebATd, refom e AR snahaer destination baseband
desti nati on baseband resource. The 20 processings are

Te8QYEEenued in the destination baseband resource.

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 driveout control, the

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
processings are continued in the destination baseband

resource.

Thirdly, the non-instantaneous-disruption  hard
handover control device can implement the hard bandover

- _control without an instantaneous disruption during the

drive-out control. The reason is as follows. The
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Thirdly, the non-instantaneous-disruption hard
handover control device can inplenent the hare February 2007

handover control w thout an instantaneous disruption
during the 25 drive-out control. The reason is as

follows. The 22 February 2007 27
non-i nst ant aneous-di srupti or%hard handover control

noff [%%E%Pw?ﬁ%@*fﬁ&iy%@@er i Bard, andayet, cantrel device
d d path
a“ﬂl mous a&.ﬁﬁﬁ‘@%@ E&&&g asohandover timings

%&éikkﬁed |n the second effect, the destination

de dn gosmectioanwithstheefivet: advamtagesct Based on
and t he, (fth tracking before the CFN occurring as the

thea@nsyaire mation rn@ dheangource baseband

synchronlzatlon i nformati on and the

resowarcen deiseribeder irg oo Se@bgld'atéﬂ‘ ggte Egegtination

sour ce baseband resource, estlna

badeatT FooourE mPRaER occmﬁﬂ%ﬁéfﬁ?é@ﬂ%%fﬂ@%ﬁnd the

i nformati on

patil kR, l’.@%ﬁt ihd ngmtﬁ@%ﬁ?:ﬁﬁﬁé as HBep Rardover
mh@éﬁ?éh??@ﬁééﬁzﬁgﬁ the sy t°d«£{é’&}£&%ﬁ’?2§§§x&&%mzamn
or any,Node-B 1In a

mf driv out co
em ABSEIRKION-POwersgendrel unformation
t.he S|n1lar bas band, resource. 22 February 2007 28
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

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.




CLAIMS: 1. A non-instantaneous-disruption hard
handover (HHO control device, disposed in aJBdbr@ury 2007
base station using a COMA technique, for handover of
a call froma source baseband resource to a
desti nati on baseband resource, said HHO control device
conprising a call- processing/agi nt enance processing
nmonitoring block for receiving radio link information
C cng information of said source baseband
resource and information of said destination baseband
resource, froma host radio network controller (RNC
managi ng baseband resource information, for

flmnagengot noh- mt@maﬂeoulsmismp‘tmmahaod barskiver (HHO)

cal | - processi ng/ nmai nt enance processi ng nonitoring

ebagtol d@b%@cﬂﬁi”pds%ﬁ in Ahgidioabekd! sEstorising a CDMA

generatlon bl'ock “f or generatlng a connection ffanme

prov,{gef%r“‘hgﬁacﬁ 6cidFes BalPEBYE 2 LidHified Daseband

n sal proceSS|ng/na|ntenan

BRI, MR S O MR 0GR abcmana

resource and sai d destinati on baseband resource

i ncl udggid @ $PAQN RE@kkrolor depRiati Bgnﬁgﬁ%iﬁgd P&t h call-

informati on of correspondi ng sai d baseband reSource;

ﬁ% ?Hﬁ‘%’l@% pé%c;%afgfgﬁ)%%s‘fﬁﬁ F Mo BT "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

cach 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 TeSource;




identification information and transm ssi on- power

control information of correspondi ng basebané2 February 2007
resource; and an HHO- i nformation wite-in/read-in

bl ock for collecting non-instantaneous-di sruption HHO
information including radio-franme-synchronization
identification information, ransm ssi on- power

control information, and acquired path information of
correspondi ng baseband resource. 2. The

non-i nst ant aneous-di srupti on HHO control device
according to claiml1l, wherein said baseband signa

bl ock af ceded biwclk efdiaseridtin wdﬁ?-ﬁaﬁf@fsgg?g%@hﬂzation

sour ce- baseband-resour e HHO i ormation to

bHeh A T O'i‘mg%!%i&hﬁoirﬁ/ ro3g- | @rﬂﬁﬁﬁﬁsﬁbrﬁﬁg%%rl 4 control

desti nation base resource, upon recei vi

¢ e i i | ti

AP ACof SRS e BaPabal iRt Eh B coane
resource transfers, before said CFN occurring, said
acqui r 8 pd-information wiiteain'readrine bloakefanccollecting
resource to said search block of said destination ]
hecrbHDSt artaneoa sl syaipitivadi 6f H@mandprotateohzanchuding
identification information and said transm ssi on- power

radiooframeiormeitemidqicn d codeatifiostion’ saiihformation,
desti nati on baseband 22 February 2007 30 resource.

graﬂé‘iﬂiﬁ%ﬂ %&aﬁégﬁfoldfigff'bmiéﬁ!ﬁ)ri'ﬂ"'%rg&”ta&fc%ired path

evice according to arm ereln sal sear

| Weltntheidah GF €8NP BASBOANL Fasblirs, 9ener at es

acquire

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




information of said source baseband resource before
said CFN occurring, and said codec bl ock of 3$aFebruary 2007
destination baseband resource generates said

radi o-frane-synchroni zation identification

i nformati on and transm ssi on-power contro
informati on of said destination baseband resource
after said CFN occurring. 430The

non- i nst ant aneous-di srupti on HHO control device
according to claim1, wherein said HHO

WPPQEIGS read-in block stores therein said

non- i nst ant aneous-di sruption HHO information of an
uplink radio frane or a downlink radio franme. 5 A

t hod f?{ handqver from a source baseband. resource .
o a dedtl@mrinstzrianeoussdostaatienddtiehcontrol device

I nst ant aneous di sruption in a radi o _conmmunjcation )
ggeordingistog clairmva Reckenedin ssaid reearod dubooki sofigsaid
the step o generating in a radio base station a CFN
destapEtion Féaseban@007fesGurcac! Eemgaaemrm@quimd path

frame nunber (CFN) specifying a andover tim ng,

imformeition obfsid sevueeebdsabebaniksevsearcanbefore said
i nformati on of said destination baseband resource;

ST apoarapayi e Peald | ebdemt pmekr it %éigia”&estination

synchroni zation identification information an
DaSERaNE RRO R hErAIeE R PP TTaflle SRt AoiZAtion
{ESRUTRGti6A iR FOFA% R "ahdst AFLAMAIkIS S poRbeP" Bddtrol

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 of’ .

‘generating in a radio base station a CFN message




i nformation including said acquired path information,
radi o- frame-synchronization identification 22February2007
informati on and transn ssion-power contro

i nformati on. 6. The nethod according to claimb5,

wherein said HHO information of said source baseband
resource is transferred to id destination baseband
resource upon receiving said CFN nessage, and said
acquired path information of said destination

baseband resource is generated prior to said CFN

BRI o7 oTRePBR HEE, SR SICERE, stREiSife o
rl?éjtil 0%? r{?miﬁ:g, In 8\1’rmm|ei1t?5nrgg is%igl rs%ntffce 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.




