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PCT/ EP98/ 04084yd 9ddBsdiod and system for perform ng an opti m sedpdEpebsmeens
The present invention relates to a nmethod and a systemfor perform ng an
opti m sed hand over between base stations, wherein a nobile term nal which
Is associated to a 5 base station or a net\ivork requests a hand over from
one base station to another. The invention further relates to a use of the
systemin the environnent of connection- oriented packet and
connection-oriented cell rexr gl . AT - TN (W rel ess
ATM environnent. 10 Thg?ééﬁ\?c{sh‘g sbﬁﬁrgaff“: #ﬁog@mﬁéi%ﬁg%{wgg@e%g exi sting.
One very well known environnment where hand over is perfornmed, is the GSM

environment. Here the different types of hand over are classified into
internal and ext dha@resprievesyar [idigs 1P drasthod and A yseRdpr PRTOSBIRERANPBHMINE hout
I nvol ving a MSC (Mobi | ' Nl gfMalo P her |

signal ling bandvm'(ha? 9"#&%%%% g%ﬁgﬁ%}gﬁ? h(g)l\%n%ﬁé&gé t’e{rhxteﬂ?l] ﬁl?xélr] ﬁﬁé@%gg 0gver
or 15 the | nker pBSGitivndr avnemworkxeghasesa hand ovesfnsh @ne basg sfioh anghodxe he
control fromthe so called anchor MSC to the new MSC, the so called relay
MBC.. Hand over i fnwsaten BISCERIBE # Hiaafdbetysiem ke By IORBEHASICPRICEOMDY t he
VBC. During the gxemid paiteOndRoiRRHoR M BPLIRRRYRE R & il At bitne Ul F et
cellular or 20 rel ess systens, snm osses of I'nformation out of the
i nformati on streayaATRY(Wieless. ATMpendionmentn t he information, e.g. real tine
information or data information, the |osses of data are nore or |ess

di sturbing. The nore disturbing the loss of data is, the nore it should be
avoi ded. Prefera : i3 8952k & J hel R, & irérmé
the prior ar t‘gt hgﬁléreﬁgggﬁ%@%ak‘nom%&m%l C égglﬁﬂgﬂ%ehea ogigg%?yrfénr?gr rratrpon
during hand over whéhchadéseeriibpeifdrmsd.-i$ the SIM raviconmentndsnathe diffdrent twoes eff ess

ATM nust conbine signalling and, ATM (and | ower) | ayer cell relay functions.
" th s, nethod « Aed SHeE RIEEASRES BHLBATH SBLFHe e AR OVE: A8 ERALES AV 1 wo
parts. The first gﬁ@&mﬁfwﬁh@& iAPolvin AMIBO(RRbAR AvRES §@ff&}i§% g@:ﬂéc%itﬁeréﬂgﬁ

"ol d base stati Ich is the_base stati on where the
est abl i shed. The sadmgsighatiangtbandwiséhn fThe extemiabhdnd ewer, e.gntira fiteraMiSE€rhand over or

15 the Inter-BSC hand over involves the traqs"fcrﬁﬂg of hand over control from the so

called anchor MSC to the new MSC, the so called relay MSC. Hand over invocations

SEPSTE T O

i can be initiated either by the mobile or by the MSC.

i

During the execution of a hand over between base stations in current cellular or

20  wireless systems, small losses of information out of the information stream may
occur, Depending on the information, e.g. real time information or data information,
the losses of data are more or less disturbing. The more disturbing the loss of data is,
the more it should be avoided. Preferably there is no loss of data during the hand
over.

25
In the prior art there is 2 method known which avoids the loss of information during

hand over. The described loss-less hand over mechanism for wireless ATM must

combine signalling and ATM (and lower) layer cell relay functions. In this method

the information stream or data stream is segmented into two parts. The first part of the
30 segmented data stream is sent to the ‘old’ base station, which is the base station where

the ‘old’ path is established. The second part is sent via the ‘new’ communication




2 path to the base station whereto the hand over should be perforned. The
"'new conmuni cat | shoul d serve the information stream aft
‘over 1s execut g@‘?”?‘ﬁéﬁend of the segnent is used to indicate tﬁl;ectfgﬁsgaﬁﬁgg
.fromthe "old base station to the 'new base station (Hakan Mtts, Harri
Hansen et al; 'Lossless Hand 5 over forpWreless ATM, Proceedi ngs of ACM
Mobi Com ' 96). The segnentation according to this nmethod therefore provides
a loss free hand over. However, this nmethod doesn't give any control over
the hand over pgif @8 @€ bag sttiohherBibitethah@bvérBbuld Be perférenedDDhd sevt er mi nal
does not know ahead the exact tinme when 10 the hand over really occurs,
and wi shes t oceremepigtting paHeshewldeerveithfeinfrmatian pizaaen afigsthe hand oveffiser it has
enptied its buffer, r t .Sl A refr .t
ot or mat i on obteegiy T FAES ik debgitis blea R oAl FRRE A0nIE TRPRALE | )
agai n, becausea66® the mews bae sevem (HAkeE 8Fitd HarrilTdamsena el LosklddsiHang t he
procedure. Therefore the path between the nmobile termnal and the network
shoul d be &s everfer WirelsssATM' drogesdipgs of ALM MobiCHn 99y of a fast
retransm ssion. Especially for high-speed connections it is inmportant to
have the transm ssion path as short as possible, because a delay is not
accept abl e i nThé gdgnepaddn Aebling® thisdnetiyd therefodelployident ¢osh €riee hwid dvean
agreed traffic contract. 20 Therefore it is an object of the present
i nvention to Pedevaethis methetbdpesmbgiye apy ol gyerdhgband aygreproghdiFedonle | oss of

dinformation o - : [ j, i ' y, that
*d fast ret ran@%ﬂfslé}eﬁrﬁﬁ%’@‘éé@g%&%&?@%ﬁﬁgéeﬁrF)t ?’g&dégh%g?%éc{kag#{ t ghég?esent
nventioni¢ o gie\and over reallly @vairs, tahé whishies! toodezerndine the exawotime @f tierhandaveri N 25
ase of initialising the hand qv by the nobile termnal. This object is
eached by thégngfqﬁédla%\ﬁfap@?ﬁjétsgt?g Bm havi ng the steps and features
jccording to claiml and 9. A preferred use is reached by the object of

| ai m 11.

O 30

Further to this, it may be necessary to retransmit information out of the information
stream to have the information available again, because some errors or even losses

15 have occurred during the procedure. Therefore the path between the mobile terminal
and the network should be as short as possible, to give the possibility of a fast
retransmission. Especially for high-speed connections it is important to have the
transmission path as short as possible, because a delay is not acceptable in high-speed
networks and may seriously interfere with an agreed traffic contract.

20
Therefore it is an object of the present invention to provide a method and a system for
a hand over where no loss of information occurs and where the hand over is
optimised in such a way, that a fast retransmission is possible. Further it is an object
of the present invention to give control over the hand over to the mobile terminal in

25  case of initialising the hand over by the mobile terminal.

This object is reached by the method and the system having the steps and features

according to claim 1 and 9. A preferred use is reached by the object of claim 11.




3 The invention is advantageous because it |eads to a | ow del ay

retrandm ssi orwowsrorhy i s especially for high-speed networks of ptgBos/oa084

i nportance and which is necessary to provide a | ow delay retransm ssi on.
Further to this, the invention allows advantageously a flexible execution
of the hand over under the control of the nobile station. This leads to an
opti m sation of hand over protocols, e.g. for connection-oriented packet or

connection-qgriented cell networks. 10 . Further preferred enbodi nents are
achi eved accbdPNegi8 ‘ijé’aﬁtla&?%g?aﬁ? ‘Bleéﬁa:sd‘o °‘§Ff{T?ai'Z?tra|*ﬁ8’1?§écE%8’ 1Bngd t he

‘o f . art . . _ . e
system for H@%g&%g%lgg?rgﬂ%tﬁggebgh&%rﬂ%@ﬂxg‘ﬁ‘ﬁ ohtiick UHE whitd i§ hodes gy @ e

segnents on th second base station. Here it is advantageously
15 accor di ngotide allaw deldy andinghiasion. 10 to store the segnents at the second
base station itself to have the path as short as possible between the

storage neans and the second base station. This is advantageously because

of the msni NGet ANHRT the R eHEOPMI0Vs aa%t£%§5ﬁﬁyn§ P RiBleQkecidfn of HEARLEI NG tO

claim4 it is advantageously to request the segnent with the sane nunber as
f he one whi cdvenasdes gretcongol diehd mplite diaie. Thialdadntoan aptienisatior ofhardand over .
This.is advant ageous in the case that during the

d t lity of
Lhe [1nk decieaBmOlme ok FONREHOTseRiod ParkeL S mns?@h%%éﬁe@ﬁsﬁ? Wil be

fsecured. I n ddakskease the receiving station may get the same segnent via
¢t he second base station again to 25 avoi d m ssing any segnent and to
.!avoi d the loss of data. A nethod and a system of the present invention wll

B SRR SR A FBLRAAL e
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The method and the system for performing an optimised hand over include the storing
of the segments on the path to the second base station. Here it is advantageously

15 according to claim 3 and claim 10 to store the segments at the second base station
itself to have the path as short as possible between the storage means and the second
base station. This is advantageously because of the minimisation of the delay of the

retransmission.

20  According to claim 4 it is advantageously to request the segment with the same
number as the one which was sent to the first base station at the time of hand over.
This is advantageously in the case that during the hand over the quality of the link
decreases that much that no transmission of the segment will be secured. In this case
the receiving station may get the same segment via the second base station again to

25  avoid missing any segment and to avoid the loss of data.

A method and a system of the present invention will be further understood and
appreciated from the following detailed description taken into conjunction with the
figures in which:

30
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§4 Fig. 1.is a block diagramillustrating an environnent where the nethod
tand systemc o) d, Fig.2 is a flowchart of the inventiv
iaccordl ng toa@f)ag%/r??zsg% Wth reference to Figure 1, there is aPP({:EI?P‘“:}J%)/&1084
jconnection-oriented packet or connection- oriented cell network shown. This
Hrray be for exanple an ATM (Asynchronous 4ransfer Mde) network or a WATM
(Wrel ess Asynchronous Transfer Mde) network. This network consists of one
nore switches SW The switch SWat which 10 an actual connection is
re routed is the so qaplieda blekaiagem illobtrating ahfaviexmng e/beleahemethodn| y one
switch SWshown which 1s the anchor, switch, but further sw tches may exi st
on the communi cation pat Bnd $¥skAM 68 beyisedh SWto the first base station BS 1
.or the second base station BS2. Further there is a plurality of base
statr ons BS 1,BS2,. . .,BSn, with each base station connected via a
.communi cation pat h P P.‘;g P25 é.ﬂowtcﬁatoBﬁtheﬁmtelﬂ&vesmﬁleba&oﬁ%ﬂg toclaigdi. t i on a
rstorage nmeans BF, e.g. a buffer is provided on the conmunication path Pl, P2
bet ween the switch SWand the base station BS 1 ,BS2, . .,BSn. In this
ifigure due t I e on only
ione conmuni cg@r&'cfgﬁpat%%?%g‘ Ig} tc('refglgt ﬁgglggc%ﬁgggﬁgﬁ g kteﬁﬁoéfpﬁlrlr%g?%{\g termnal s
IMI. The nobi bgerted otllmetveork/Ehawnd mrsanmsefosremmmaanmm@mhmnm are 20

comuni cation with each other via Md:b&glﬂans. In this fi ure here is only
.one nobi | e t EranstanMog) netwomk cdageV o8 plgessasynghroppim krpsieq M er)ath bet ween

ithe sw tch 5 Bgc Thg o @ﬁwrk%oﬁs%t Imle o%drés»@ﬁél\lﬁ?hms hed s\itdn Qﬁﬁ‘at%mﬁhe base

istations. |s exanpl e | e term nal IS associated to the first
ibase st ato onaxB&tdal asrthe2thon is egro@sddsis thblse datiedamchoresvah, Inathhamlnpwmeret o]

another base station fore, equest . fo nd ov r from-the

‘first base s’tsé’PiYo‘rPe(SB’@‘l%WBhoc“ﬁeW@égbﬁg 'é"g‘r?r SViteh: é\’r‘af("ﬁgg 5“'“§ MY A hand
‘over request e{m%n%;é&rﬂﬁﬂﬁleéﬁdn?atﬁ&nl?lYe M]?ch%ﬁﬂ%’mé ﬁ%&%a&@ﬁ@tiﬁﬁ ESoyn reason
ifor a hand over ter t over i s executed inls i nf or mati on
Eor data i s sthateoond bafestaiwodiR. berther theat 1scarplBSthaofdba$dﬁatwsond 30
gcorrrrunl cati OQSP%tSQ P% n wrtg aéYPbase gtattlgn conneclzte via a communication path P1,P2

s 15  to one of the switches SW. In addition a storage means BF, e.g. a buffer is provided

’ on the communication path P1,P2 between the switch SW and the base station
BS1,BS2,...,BSn. In this figure due to clearness of the figure only one buffer BF is
shown on only one communication path P2. Further there is a plurality of mobile

% terminals MT. The mobile terminals MT and the base stations BS1,BS2,....BSn are

i 20 communication with each other via radio links. In this figure there is only one mobile
terminal MT shown due to clearness. A communication path between the switch SW

and the mobile terminal MT is established via one of the base stations.

s Ay St AR

In this example the mobile terminal MT is associated to the first base station BS1 and
25  requests, due to any reason, a hand over to another base station. Therefore, e.g. a
request for a hand over from the first base station (BS1) to the second base station
(BS2) is sent. A hand over request may also be initialised by the network due to any
known reason for a hand over. After the hand over is executed and finished,
information or data is sent via the second base station BS2 and the second

; 30  communication path P2 to the mobile terminal MT.



51n the,following the invention will be described in nore detail according
to figure 2 takpngoei®tio account the environment according to fipgurepediosodhe
nobile termnal MI is already in conmunication. This neans that a first 5
comuni cation path P1 between the nobile termnal MI and the swtch SWis
lestabl i shed via a base station. In this eXanple the communication is
jest abl i shed via the first base station BS 1 and via the first conmunication

path P 1. This means that an information streamis sent. In a f%rst step 10
the nobil e t eimihedollaving thetinwentor will bedesasibadda srnre 46134 RACHFEE 19 PBHF he
ffirst base station BSl e. to th . e tion 10 BS2. There may
jal so be the n ’Rtoraé’&?f‘@gmcncawémﬁré%ggcgc\?’gdrlgg ?oot%ﬁrﬁé'fi rst base station BS I
it o the second base station BS2. Resources have to be checked by the switch
to make sure that the hand over can be processed. However it i

: I S not
Irent i oned ‘her &he mobde eerniinahMT ig alseady ip pemmyaicatiom (T hisagansithat ﬁélsf%}f fect on

it he | ion. 15 .U fVi h o th
lowi tch oW e, gommnicaianp £t Rt Iy BB e MP AT R SAFERSHPLS 1 0° e

Jinformation styg@ambdtia 2SRRI, B thiskxadpiethorormenis e esatSisheceviaunber ed
-step 30- using nunbers 1,2,...,n and the result is a connl,\ﬁni catign stream
wi t h number ed tsefipvebase sigian 831 and via thefirstagmmugrigation pridyJeld TR ek @y ment s

1S 1,S2,.. .,Sn are sent to.the fi i : i i

communi cati o “bfgf“ﬁat’lgf skﬁ‘ﬂ“ éstsef‘tlﬁgn %g;ﬁ}saﬁ E%E{egﬁétﬁ{e} @?&%ﬁ%@é& gt% Ig??{gn BS2

fvia the corregpepdidits BREVEr GamALTicekdsofatiat BSP2.g. Otht becosé bagwedtation

jcomuni cation path P2 to the second base station BS2 Ehe gegmegts ar.e
ros,ta¢ Hrsh

Istored -stiep #$2. There mayatsade tangheongrequesting phandrover | f5g SBHAR t o
favoi d del ays buf f er BR [ g 2 or is
fincorporated i t[ﬂg‘ess&c:%nﬁab al%ezssmedozlt%ﬁa{' tcl)zr?g %’éé%%ﬁi&g%}gﬁhg{g&ge égéf\%@&élB? S2, .

1., Sn are st ongfetsereltiat tetdadiotéredn bapricedsed. tHovevebit liendtenanitinadd Helfe wni a t he
second base station BS2 after the hand ovgtr i s g;(eﬁﬁm ed. After the hand
Jover is executmare doipil dpe ipshmact hakthemgds RrRHffcEoR YFOUORMT has 30  switched

it's antenna to the second base station BS2 and is ready to receive

15 Upon receiving the hand over request message, the switch SW, e.g. the anchor switch
starts in a next step 20 to divide the information stream into segments S. In addition
the segments S are numbered —step 30- using numbers 1,2,...,n and the result is a

communication stream with numbered segments S1,S2,...,5n.

20  The achieved numbered segments S1,52,...,Sn are sent to the first base station BS1
via the first communication path P1 and at the same time to the second base station
BS2 via the corresponding second communication path P2. On the second
communication path P2 to the second base station BS2 the segments are stored —step
40- in a storage means BF, e.g. a buffer. Preferably and to avoid delays the buffer BF

25 s part of the second base station BS2 or is incorporated in the second base station
BS2. The stored segments S1, S2,...,Sn are stored to be transmitted later to the

mobile terminal MT via the second base station BS2 after the hand over is executed.

After the hand over is executed, which means that the mobile terminal MT has
30 switched it’s antenna to the second base station BS2 and is ready to receive

information, e.g. data via the second base station BS2 —step 50- the mobile terminal




i nformation, data via the second base station BS2 -step 50- the nobile

e.g.
term nal ' ble to request the segnent SX specified
number X, wt w?%)ﬁ’f? ..,Nn -step 60-. This segnent SX is the 2&5@?5’6‘&%

{specified segnment the nobile term nal MI wants to receive via the second
jbase station BS2. After the hand over isgexecuted and the nobile term nal
{MI' is associated to the second base station BS2, 5 the nobile term nal

irequests one segnent SX by explicitly signalling the correspondi ng nunber

:X. Then the \18ngaM¥ &5 relqBesh kil seh@ent SFOspe¢Tied biyha k&% aumbed Xfwitimat i on in the
icase of decreasing link quality on the |ink between the nobile term nal M

'and the firsf=hasensttapi66n ThS stgmentaiX isthe peagty spesificdsegment thej melilly been

initiated, the nohile term nal ML may reqguest ia the
{second base tg{ngppl B’éaél?satg P2 g‘??isﬁ@%%;ba?%%%ﬁmf?ﬁg‘gﬁ%%?V ¥é‘§e
jstation BS loxIRitSd BRAME nidbRb thmSRl VENLs a¥sdcfatchupltheRbSl baké statisnBsh, be
‘tpointed out that this special method |eads to the nultiplication of cells,

whi ch i s snotthaitobile terininad Faquesss omsrsegmentsSX by explisithyosignaingghe he system for
{perform ng an optim sed han er..between e.st.ations wll be described
{in nore det a‘iolrr.egﬂ%mé‘g\ﬁulﬁf eﬁg‘ Eégncﬁhfﬁ%%‘\gg%etrﬁsou%maed‘speci fic figure, but in
{accordance with figure 1. A systemfor performng an optinm sed hand over
{between base stations is working in 20 the environment described according
to figure 1.Toavaidthe logseof informaiopdmlesnse offdepieasiag link qualishen ©p ligk r equest

f hand f fil . ' . '
522, “Tose meheeri Bl rRBlL KPRy SHaTht R BRelptiin BT GRECR: WA B 2

of det ecigi Ntlich@y Beadnithted ahel nbEE terititial MTRAN feqube titadape st @ennfy tihe need
to change a cell. These neans initiate the hand over when e.g. the nobile
terninal M thesscgad bass statiqaBS2 a5 dHasEAiRe WHew ' Baths st driegationRS lnai n

onnett o oEyib AR WEa deBmbROy BRI SORANE BN Mot O 8000 O

connecti on here are orithns exi'sting and
wel | known anethdéiads toate multieatidn afakilgmehidhos nbthedloneddn i entwdeksi Si on whi ch
wi Il not be described in nore detail.

15 In the following the system for performing an optimised.hand over between base

stations will be described in more detail. This will be described without a specific

figure, but in accordance with figure 1.

A system for performing an optimised hand over between base stations is working in

20  the environment described according to figure 1. Further the system consists of means
to establish a request for a hand over from a first base station BS1 to a second base
station BS2. These means for establishing a request for a hand over include means of
detecting the need of hand over, which means the detection of the need to change a
cell. These means initiate the hand over when e.g. the mobile terminal MT decides

25  that a hand over should be performed. The main criterion for hand over is the quality
of transmission for the ongoing connection both up-link and down-link. There are
algorithms existing and well known and described in specifications for the hand over

decision which will not be described in more detail.

30  Further the system consists of means to divide the information stream into segments

S1, S2....,Sn and means for numbering these segments 1,2,...,n. As a connection-
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B0 Further the system consists of neans to divide the information stream
Ent 0 segnents Wobsn3381 ..., Sn and nmeans for nunbering these segiprirpsdostss -
i,n. As a connecti on- 7 oriented packet or connection-oriented cell
network, e.g. the ATM network, the ATM | ayer protocol divides an

Lnformat ion streaminto easily recognisable cells. Therefore ATM provides a
atural way to segnent an information stream where the segnents are

consisting of .a plurality of cells. To nunber these s nts the eto
be 5 nmar kelﬂ%‘B“%@Ee‘t%éﬁWﬁéﬁﬁbﬂ‘i‘%ﬂ el nefverkee-ATHHE F‘S‘r‘ﬁ?élﬁt‘h‘%/ﬁilﬁg el |

header | acksg; }IS}% &ﬂd&soan 1gﬁ3?1tnhﬂ;1%1 ﬁﬁgnﬁﬁ%%gfgfgékﬁgag dc'ozfe%sqal‘ﬂg?é%xrey pe of

cell which c e segnent nu has to IS new type of
tell has to bﬂ‘Mpﬂmdeednhmrm Imyswetgutcnswmfortdaﬂommﬂeani, vitieee thegegrnts nt o t he

tel | streamof a VCC (Vi rtuah rlp Conpect i on) |ncr§@3| ng the segnent
hunber by 1. awwt}%%ﬁ@&ma&w% flist h@ nARRPGesCSERRFRS ey haFtojbe
Eharacter}s eﬁxaﬂ&dttg' Hake thefGb&d stdﬁle aInQﬁ’@ﬁW BiVitothet th¥cell }(!:JdEPﬁEkSChan nel )
links for” achi'eving connectio bet ween ATM Ser Vi ce access points. A VCC can
e provi ded bﬁoﬁnlmﬂoﬁm tde:linfygxeaq'mpmﬁfherélfbmmmmtyppef ofll wkich comhiing thehas to
pe provided is e. pe of .resource 15 agenent cel | containing
t he sequenceSsRH P“ g‘ )Hccﬂﬁo‘” iﬁ’ér“%’ﬂ%"'%ﬁ n'ﬁg] gtqg""ésqr Qydhe

operation ang, ﬂﬁ%ﬂ{&%d%ﬂﬂe sg%g rﬁ'uﬂb@iﬂaééﬂ%h@h’rﬁt&?ﬁ V@@@%tal @E‘a}nln header s

division and n ering can also provi ded by the use of— ATMTe

G-C (Ceneri cCEhmxﬁiﬁ)nnﬂeds)nghhet stghmntmnnberrbgrribé.rVCﬁfmkmﬁn out.of TheeAAVIM cel |
s conposed of 53 The f.irst are for the cel| ader field,
fand the F(éna?eﬁ‘“l‘i@“%é?“giﬁt%‘a@ﬁmr‘feéir%d%aﬁé‘rﬁéésrtolarfPBFaﬁﬁ'ﬁt‘Bﬂ 0? kgl&e 'ﬁi

cel | -header &h@An@nmgfo\fIagﬁeivmglcc%&doﬁ%m& ATRMefRR0d z{c@!es)s’poM% A Veet val

fath ldentifier) Virtual ~ Channel Identifier), PT (Payload Type), CLP
{(Cell Loss Pcarrhelary\)ld@mbjy HESV{ttleaglequipinensr Control) fields. The main
function of the GFC header is for exanple the physical access control. It

fcan al so be used for traffic control etc.. 25
' The new type of cell, which has to be provided is e.g. a new type of resource

15 management cell containing the sequence number information. Another type of cell is
a type of operation and maintenance cell containing the number information. The
division and numbering can also be provided by the use of ATM cell headers GFC
(Generic Flow Control) bits to carry number information. The ATM cell is composed
of 53 bytes. The first 5 bytes are for the cell-header field, and the remaining 48 byte

20  form the user information field. The cell-header field is divided in GFC (Generic
Flow Control), VPI (Virtual Path Identifier), VCI (Virtual Channel Identifier), PT
(Payload Type), CLP (Cell Loss Priority) and HEC (Header Error Control) fields. The
main function of the GFC header is for example the physical access control. It can
also be used for traffic control etc..

25
Another way is performed with the use of reserved bits in AALS (ATM Adaptation
Layer 5) packet trailer to carry the number information. For systematic and flexible
information transfer, ATM prescribes a three layer-layer protocol reference model.
The associated layers include the physical layer, the ATM layer and the ATM

30  Adaptation layer (AAL). The AAL performs the function of mapping service signals
into ATM cell’s payload space, and the ATM layer executes the ATM cell header




. Another way is performed with the use of reserved bits in AALS (ATM

+ Adapt ation Layer @% acket trailer to carry the nunber information. For

. systematic antP Py ?IBI e information transfer, ATM prescribes BRCTHFR04084
‘layer-1ayer protocol reference nodel. The associated |ayers include the
physical layer, the ATM|ayer and the AfM 30  Adaptation |ayer (AAL). The
- AAL perforns the function of mapping service signals into ATMcell's

payl oad space, and the ATM | ayer executes the ATM cel |l header 8 related
functi ons f?Jlatw‘%ﬂcﬁ@ﬁ'ssﬁg?ﬂﬁ'ﬁang&!rén‘{@élme% of de A%Wb&’ﬁga{oos%%é RAE QAL AALS

i s capable of high speed processing, [ feature of AAL5. The

- ey 2o

I's the Ke
AAL5 pr ot ocohpabizsofdrigh spek@ploeesdimg, whichics the &cy featireofabAES. BiendAERS pr ot ocol
- processing and fast and i ent dat nication, 5 As al.read

: ffi a co

' Gescr i bed BRG] Bis Lo Bl RAANR A TUAn T RHARIS PR PRRI9CBHPTBRFEARAMACI udi ng

; the new type,plnL&hkical Gitd &ravescdtnt he mobile termnal MI via the first
“base station BS 1 and the first comrunication path P 1. The system for
performfg an optim sed hand over further includes storage neans BF, e.g. a
“buffer, on the second 10  comruni cation . path P2 to. the second base station
| BS2, for st é[sia}faacf S M@Fg’de’ég"g‘?%wgtegta“é ﬂ\émée_gﬁ@@r,rpg_no&ﬁ%eagi orage neans
| BF can ei t hgp e Anpakw tffe el SRGRJePRIB: HbBlE RANBSAMATviE AR fRMeAsde part

i of the switch SW” Not to'loose any data while hand over is executed, the

i system furt stetion BA$ iand thedirstiommumicatien path Pl efresysiengfoa perferbengeh segnent SX
‘ via the second base station.BS2.. This means ctly,ope seqgnment specified
by i 15 numbaPumes P et BRe O TorBRe A B f A P o% FE SSegont
number o WwhishmuhRatich Ph P2ecihk 8eboh@baRaedioTS2, £t sdrihe Mbnuiksetdgoned before
a preferred use of the systemand the nethod is the use 20 in a :
connect i on- éagmantseal thrasakisttingg. The aloeage imnanpBF enn eithec bt k pa ofubelsecord ef er abl y
the use is seen,.i. or Wreless AFTM (WAT nvi ronnent. The ATM

envi ronnent g%ﬁerséaggﬁ}gegr?a%lcg%cveeélsbl%lpyrttoﬁgﬁessg"d tvg‘ti on and offers the right
envi ronnment to provide
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Not to loose any data while hand over is executed, the system further consists of
15 means for requesting a numbered segment SX via the second base station BS2. This
means, exactly one segment specified by its number, is requested. This is done with

signalling the segment number X which should be received for each VCC,

As already mentioned before a preferred use of the system and the method is the use
20  in a connection-oriented packet or connection-oriented cell network. Preferably the
use is seen in ATM or Wireless ATM (WATM) environment. The ATM environment

already enables easily the segmentation and offers the right environment to provide

L e SRR AT

an optimised hand over without any loss of data, with low-delay retransmission, and
with order-maintaining execution. However it should be clearly pointed out that any

25  other connection-oriented packet and cell based network may use the method and

B I R ARIT

system for an optimised hand over. This may possibly be one which isn’t already

i standardised and preferably is one which allows multiplication of cells.




an optimsed hand over without any |oss of data, with | ow del ay

retransm ssi orwoagyos2wi t h order-mai ntai ni ng execution. However ipcTaiposibslsde
clearly pointed out that any 25 ot heg connection-oriented packet and cell
based network may use the method and system for an optim sed hand over.
This may possibly be one which isn't already standardi sed and preferably is
one which allows nultiplication of cells. 9 Cainms 1. Method for
perform ng an optim sed hand over between base stations 5 (BS 1,BS2, ..
.,BSn), with the steps of - requesting @@iand over froma first base
station (BSl) to a second base station (BS2), 10 - dividing an
information streamwhich is sent to the first base station (BS 1) into
segnents (S 1,S2,. ..,Sn) and nunbering them - transmtting the segnents
(S 1,S2.... ,Sn) to the first base station (BS 1) and stor] ng t he segnents
(S 1,82, .. .,1Sn&4°8\@dé°f§§é@ﬁﬂl%@mﬁﬁﬁf%5§@it@ﬂd pearbepyssn bags siajion the
second base st aty S2 J t he hand over and requesting out
of the stgred sé%%égCgﬁnﬁ@h%g&%n@a nunbered segnent (SX) specified
by the nunber (X) via the second base station (BS2). 20 2. Method accordi ng
‘to claiml, wherein -the requested segnent is re%ue'%%ed by a nobile
‘terminal (M) by $¢qyasiing?g hapdoves from a firgt base wation{Brpio a(séyor@fbagq]e segment
'(SX). 3. Method ag&ghﬁlhggzto claiml1l or 2, wherein the segnments (S 1,S2,.

L, Sn) are stored at e seg’ond base station (BS2). 30

10 dividing an information stream which is sent to the first base station (BS1)

into segments (S1,S2,...,Sn) and numbering them,

- transmitting the segments (S1,S2,...,Sn) to the first base station (BS1) and

storing the segments (§1,S2,...,Sn) on a second communication path (P2) to

15 the second base station (BS2), and
- executing the hand over and requesting out of the stored segments
(51,82,...,Sn) a numbered segment (SX) specified by the number (X) via the

second base station (BS2).

20
2. Method according to claim 1, wherein

-the requested segment is requested by a mobile terminal (MT) by signaling the

25 concrete number (X) of the segment (SX).
3. Method according to claim 1 or 2, wherein

the segments (S1,52,...,Sn) are stored at the second base station (BS2).

30
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10 4. Method according to claim2 or 3, wherein the requested segnment (SX)

is the segne i he sanme nunber (X) as the 5 one i ent
to the first Be 3}0%1%5;\“ on (BS 1) at t1rbe time of hand over. 5. ?%3%138{?

caccording to one of the clains 1 to 4, wherein - the division and
nunbering of the information streamis performed with the 10 use of
an ATM resource nmanagenent cell containing information about the nunber. 6.
Met hod according to one of the clains 1 to 4, wherein 15 - the

3

!
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di vision and nunbering of the information streamis perforned with the use
of an ATM operation and mai ntenance cell containing informtion about the
nunber. 7. Met Mahataoominggo chimAder 3f wheéreincl ains 1 to 4, wherein 20 - the
di vi si on and nunbering of the information streamis perforned with the use
of ATM cell headers GFC (Generic Flow Control) bits to carry information
about the number . 2R queded MBHBAYSEY HANE sdbnehOwRR ehe¥antel b A XFaskhd O 4,
wherein -the division and nunbering of the information streamis perforned
with thesuse of ameAWich WASTIonNGdhe st base statien (BS1)phdkéima ofdiandpvero carry
user-to-user information about the nunber. 11 9. Systemfor performng
an optim sed hand over between base stations (BS 1,BS2,. ..,BSn), with 5

|- neans to § Nividmeacesidisb aht bEthe BlalRAVESS, WiRkeidn hand over froma first

base

- the division and numbering of the information stream is performed with the
10 use of an ATM resource management cell containing information about the

number.
6. Method according to one of the claims I to 4, wherein

15 - the division and numbering of the information stream is performed with the
use of an ATM operation and maintenance cell containing information about

the number.

7. Method according to one of the claims ! to 4, wherein

20

- the division and numbering of the information stream is performed with the
use of ATM cell headers GFC {Generic Flow Control) bits to carry

information about the number.

25 8. Method according to one of the claims I to 4, wherein

- the division and numbering of the information stream is performed with the
use of an AALS (ATM Adaptation Layer 5) packet trailer to carry user-to-user

information about the number.

g



station (BS 1) to a second base station (BS2), - neans to divide an

i nformdtion stweawnpseich is sent to the first base station (BSpbr/gpdkmaoss
segnents (S 1,S2,...,Sn) and neans forqqnunbering the segnents, 10 - storage
nmeans (BF) for storing the segnents (S 1,S2,....,Sn) on a second

comuni cation path (P2) to the second base station (BS2), - and neans for
requesting a nunbered segnent (SX) via the second base 15 station
(BS2) fromthe storage neans (BF) on the second comunication path (P2),
after the hand over is executed. 10. System according to claim9, wherein

h BE | d .at d | BS2). 20 11.
e of "t e sict SISOy A oG 1 R ARG PER ForRe ap SRS Leed io

perform an opti @§ggsﬂ,a_n@sgy,ewnﬁ n a connection-oriented packet or a
connection-oriented cell network. 25 12. Use according to claim 12,
wherein the network is an ATM (Asynchronous Transfer Mde) or WATM

(Wrel ess 5Asy nehr Oneans t(;r ng na%é Shd cl\s/Pa%ﬁZh A ?éq\(l\‘c)srt lfc'n* an hand over from a first base

station (BS1) to a second base station (BS2),

- means to divide an information stream which is sent to the first base station
(BS1) into segments (S1,S2,...,Sn) and means for numbering the segments,
10
- storage means (BF) for storing the segments (51,52,...,Sn) on a second

communication path (P2) to the second base station (BS2),

- and means for requesting a numbered segment (SX) via the second base
15 station (BS2) from the storage means (BF) on the second communication path

(P2), after the hand over is executed.

10. System according to claim 9, wherein the storage means (BF) are located at the
second base station (BS2).
20
11. Use of the system according to claim 9, wherein the system is used to perform an
optimised hand over in a connection-oriented packet or a connection-oriented cell

network.

25 12, Use according to claim 12, wherein the network is an ATM (Asynchronous

Transfer Mode) or WATM (Wireless Asynchronous Transfer Mode) network.

————
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