[ 0001] SUPPORTI NG | NTER- TECHNOLOGY HANDOVER USI NG | EEE
802. 16 HANDOVER PROCEDURES [ 0002] FI ELD OF | NVENTI ON
wpQOBAP77de present invention generally rel at eBCT/US2006/011638
t ohandover procedures, and nore particularly, to
supporting an inter-technol ogy handover using 802. 16
handover procedures. [0004] BACKGROUND [0005] The

ent spe D EEE 802. 16 (W i_ncl ude
3o fﬁrﬁh%t‘??ﬁgé N TECHNoL A HAR B
(MBS) bet weeHSHIGE B,802A6 H@SPQV‘FAR FIHCEDURES
according to | EEE 802.16. Wth the evol ution of

wi rel ess/ nmobi |l e technol ogy and the co-exi stence of a
plurality of WLAN technol ogi es (such as | EEE 802. 11a,

[80@2]11b, 802. 11g, 802FIEED GFZNMT,NE'D%NfZO GSM  GPRS,
000, ,UMTS, etc there is a nee or. supportj ng

mobi | Fﬁ@ PERSEREDN %&%ﬂ $%a%%€%t%%%ﬂoa¢w0t:@ures and

rﬂbxfef paRMuld18F ok oPling THE irf%k %édhﬁgldggﬁgalﬁﬁ%ell Qsing 802.16

speci fication provides a foundation fof th

dever procedypes.npst of t he nessages deflned in the
specification lack fields that define the technol ogy
whi ch the BSs and MSSs are using for conmunications.
[B@ed]t i onal nodi ficati ons BACKEROUNDI ng message

OB e *Be BiHent werisuierinicd i Q7elt YRS inctude support

fbeRIoBA1tY OF AHbAY §ui>@h1b@r @tsatﬁsnk AVBEY béiWecNHALOY Yéaliions (BS) that
[ 0006] Sone of the basi ¢ operations iInc

operate nwongham tOSﬂEEE ﬁazgﬁbdmthg tiBSevpliitiona of smghlbs;sr/moblle

BRSO EIT Bhe SRS O P IRIRANR WEAR Biogios (such as

IEEEQIMl%SSOZ\/BH)rePEﬂugngiOQQNEI 8@3&%@; 80R1205 GdSle’;l GPRS,

: initiated ce resel ection; initiate

M@' GMQ‘?%?@ ﬁﬁxawn*?qﬁﬂ or synparinRg hevarbilipphesween BSs
v

thef %Esra% S Qﬁffelk?eﬁl%atjécwl%gs/ Biééle%lgiﬂﬂ% ?E];E 802.16

S notification of handover
spmlggqtugggrovyiﬂ; gpfomgdption f@fﬂ]@tobJ@w‘ee, dut most of the messages

dlgﬁ§e(lf kxi\lgﬂ) %eﬁﬁgﬁ 1R ASE %hétoét)a% l} tI? ology which the BSs

and MSSs are using for communications. Additional modifications to the existing

=

message formats are required in order for a multi-mode terminal to be able to
understand the various technologies available as a target for handover.

[0006] Some of the 802.16 basic operations include: a BS sending a list of
neighboring BSs (via a neighbor advertisement (MOB_NBR-ADV) message);
inter-BS communication; MSS scanning and monitoring for neighbor BSs; MSS
reporting power measurements to a BS; MSS initiated cell reselection; BS
initiated handover; network manager initiated handover; make before break
handover; break before make handover; MSS/BS notification of handover;
MSS/BS listing of target BSs; and ping-pong effect (via a
MSS_PINGPONG_REPORT message).



[ 0008] The present invention expands existing
procedures and nessage formats in order t o support
w0 paoenetrechnol ogy handover (i.e., |EEE 802.16 PCI/URIM6/011638

| EEE 802. 11, |EEE 802.16 to/from GSM |EEE 802.11 to
GPRS, | EEE 802.16 to/from UMIS, etc.). Specifically, a
new field is proposed in the handover rel ated

0gai)zﬁages. The new field identifi es t he nei ghbor BS

L dard specification (t . The new field can
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neighbow infevinetipn stepprsk be@ bywt ﬁeldl\/ssths e@tatmglmeeshgeA (e.g.,

MO M B s Rpref Mot Ssiy e Ra? Mg g ree,

M@ {MESHG RAR, MOB_BSHOHRIR @yc. handover in a wirel ess
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fpgégma@glaﬁénw tedmelogy yegHiBarwireless
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s to determ ne a sjgnal ality fromeach BS. A
ﬁf@m@f@oﬁ EBpoBS i ahash the MSSkem caEEREMGat. handover
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MSS. The neighbor advert1sement message identifies the one or more target BSs

and an operational technology for each BS. A list of candidate BSs is identified,
the candidate BSs selected from the one or more target BSs. The MSS is
synchronized to each of the candidate BSs to determine a signal quality from
each BS. A preferred BS for handover is determined and a handover to the
preferred BS is performed.

[0011] Several modified messages are disclosed, including a neighbor
advertisement message, a neighbor report message, a BS initiated handover
request message, a MSS initiated handover request message, a BS handover
response message, and a handover indication message. Each of these messages is

based on an existing message type and includes an operational technology field



response nessage, and a handover indication nessage.

Each of these nessages is based on an existing nessage
W@ yge/160701 | ncl udes an operational technol ogy fPEr/tismne6/011638

identifying the operational technology of a neighbor

BS. For exanple, this field can include whether the

nei ghbor BS utilizes 802.11 or 802.16 technol ogy.

AT N e T
fleRE QRO e WhAhb AR cifih HBY H1ifi SE86051 81 BP8HF 16 WBnology.

technol ogy includes a transmtter/recelver, a
[} essord MBS cordlgurpd tapérforal ab éctendedmolqeyriandaner from a

SHERIASRRIEH 1 oGO T BoBACH8 G sona

oparaltisdab technedldgyoimyddsy B etrafiRittartiebsiveig Va GrocekB:, a first
first o (Er tional technology part is.in _comrunication

oRf IOPﬁﬁ teRoRlsY oRArtt 9BE iEecond onekgtierali teehnaipgy part. The
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bt Siny’ vt 8 Behintry §8¢1 SutMubiks depirodrbe second
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BS and, topass the nessages to the appropriate

dgiszmining Hayice apA Avtadiguped fo use @mfgqremmra@g@nhmipm:han
t}g:ﬁg-ﬁgp&%%%chggléé% gﬁﬁ? The @ g 'o#o%? ltg{?\?ﬁ%t%hﬁﬂﬁhg Aedice is

the 1 nvention may rom-t
cerdtmreghta reneive nzespageisdrane thesdrooligBSdnd GietarzebBSwmyd topass
X8 | e and 10 be under st oad ilrl onjunction with the
léc%lgﬁ%%‘fu% UFRRIPRGEte peEpidonp F%ﬁ%‘}gy@ Te IAis a

fl ow di agram of an existing cell reselection

dure; [0Q16] Fi |B | f | ow di f
BT ecel ot PBUABIAESERAET R R g DRABINES: hnol ogy

[0kl resel fokd a4, %&@M{Jrsfaﬁlgi%eof gﬁé f.n%ef’i‘tiyl ﬁl\éé{g%ie %%ﬁ%m the
of an existi ng Inftrate andover proce re,
fdlloorigg désicription 2Ba psefarret] embdid agempgiven by way of example, and to

i nter-teghnol o S i.ni t.iated handpve r.ocedyre;.
bo St g etaetien yifh e ereampany e CrAveRFs piligeins
[0015} | at edFif@RAQVRSa flow diagram of an existing cell reselection procedure;

[0016] Figure 1B is a flow diagram of a cell reselection procedure showing

an inter-technology cell reselection;

[0017] Figure 2A is a flow diagram of an existing MSS initiated handover
procedure; ‘

[0018] Figure 2B is a flow diagram of an inter-technology MSS initiated
handover procedure;

[0019] Figure 3A is a flow diagram of an existing BS initiated handover
procedure;

[0020] Figure 3B is a flow diagram of an inter-technology BS initiated

handover procedure;



procedure; [0020] Figure 3B is a flow diagram of an
inter-technology BS initiated handover procedure;
WO O®RA)778i gure 4A is a diagram of an exi sting PEr/gkino6/011638
adverti sement nessage; [0022] Figure 4B is a diagram
of a nei ghbor adverti senent nmessage incl uding
operational technol ogy information; [0023] Figure 5A
i s a diagram of an existing MSS nej ghbor report )
A age; glflgmeAHSg@ rdiagim of ary P’é’g}%&m pfighbqpagdvertisement
H{é@&%}bor report nessage includi ng operational
echinol ogy i nformation; [0025] Figure 6A is a diagram
[@f22hn exiBigirg 4BSishandiageamr efja asdiginem's adjertif@0en] message

.Figure 6B is a.di agram of .a BS handover request
1’?‘@‘8 éé’pF’F?CtHPtﬂ'il gegc?‘gﬂg’%@%ﬁ%‘iaa%chnol ogy i nformation;
[46¥327] Fimigufe FANd Sddgfhmof anbabtid@ Vs wdighilebr MESort message;
handover request nessage; %0028 Figure 7B is a

0

[Q24¢r am dfigHreVBESism a Y2 neighberrsportipessagpigcluding
opBREBEPRANbBE AR AXybAS or Mt on; [0029] Fi gure BA
S a diagram of” an existing BS handover response
[0a253age; Fig0BOGA H gydingrdB of an exidiingB&hanfloerB&yuest message;
over respopse nessage i.n di ng oper at i .onal . .
Rl odERRT ol o R Sn6a e Huye Saopy Birpey pginding
ogéra%fbnﬁl(te%hhﬂlggjﬂ_ﬁ@%ﬁﬁohﬁd| cation message; [0032]
igure 9B is a _diagram of a handover _indication
PR age iHerwiiTdgiopediagramadf fo axiwing Mo thandayerorequest
QD033] Figure 10 is a block diagramof a system
Cont dured to utilize the operational technol ogy
[00S)r mat | Bigute &R is [20dBxgramEdAlal EISPDESORbFE Giguest Thilssage

TP ™ 2 L2

[0029] Figure 8A is a diagram of an existing BS handover response
message;

[0030] Figure 8B is a diagram of a BS handover response message
including operational technology information;

[0031] Figure 9A is a diagram of an existing handover indication message;
[0032] Figure 9B is a diagram of a handover indication message including

operational technology information; and
[0033] Figure 10 is a block diagram of a system configured to utilize the

operational technology information field.

[0034] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0035] Hereafter, the term “mobile subscriber station” (MSS) includes, but
is not limited to, a station (STA), a wireless transmit/receive unit (WTRU), a user
equipment, a fixed or mobile subscriber unit, a pager, or any other type of device
capable of operating in a wireless environment. When referred to hereafter, the

term “base station” (BS) includes, but is not limited to, an access point (AP), a



is not limted to, a station (STA), a wreless
transmt/receive unit (WIRU), a user equipnent, a

w0 povedon1 nobi | e subscriber unit, a pager, or BCHUSLN&€011638
type of device capable of operating in a wirel ess
envi ronnent. Wien referred to hereafter, the term
"base station" (BS) includes, but is not limted to,

Ny 5 e S0 b e v b v s il

efivbhamBeAENt . [ 0036] Cell Resel ection [0037] Figure IA
is a flow diagram of an existing 802.16 cel
resel ection procedure 100. The procedure 100 utilizes

[ WBS 1%%§13 %gg%igg BS (BS #1) 104, and a target BS

( § #2) . 102 powers up (step 110) and

[6087¢ hr oni liigﬁref:I G)At1|h a itdw ‘didyaﬁsoﬂiilﬂrehﬁh?% L8)1).‘221B ceﬁh?sél@éhon
102 ' i.n paranet ers
o DL Tho a5 i e AT ko,
ahB 9 taysd 89 (B3 D 1085he PRY wmv%rgﬁé%&lﬂ&? i l(ﬁgna %?ﬁ(ﬁﬂomzes

(step 118), and detects a ne

t@&he@&rvmgﬂiﬁel%@mﬂ H 23 e MSH 192 geneeresdowglmhéDLm:giauplmk

(G vy e Kaviag s DR OB AT e B TOA PUAIE ene

system (shep 16y qierﬁﬁmk% netdhbor m)seaﬂ':he(sf@sl 18)2 aﬁﬁn&ﬁse@cs a

requ nessa to the serving
n%ﬂl% %ﬁéﬁ‘i%@ ,nwiﬁ cqjin %&é%ame horg: ntighas @Aﬁg the target
BSStgp 126). The serving BS 104 responds with a ranging
res onseééRNG—RSP) nmessage i ncluding informati on about

[Q038! MsS' STher NHEHiLD2 tswnehmdma de thadargeteBS d9pUstapet?d and
réc% D&‘?g d Ugloé ?fglnetelg L lis_%‘{?rggtoéﬁ xé%' gsﬁggifﬂ 'Hle f1ss 102

rese n proce ure
semts&i rdrgthg odpayt RN ﬁ-REQ@ hﬁéé%gb’zto f}i@ %eﬂﬁﬂ% ??H(ﬂdtb@%rform

|zes an NBS 152 havi an part and an
11352 REV§Fdevelngandranging @‘gepé@fi (-Bheseyving BSiIQ4responds with a

r&BhEESHonad @RN@ﬁswmésggeamtcﬁfd NE% M%oﬁ%)oo&@&e MSS’s

t hat “opérates under power s up
tr(aytsept tige)adyatce gnd mpwnr zé]slstmemﬂsés@prbzﬁhg BS 158

r ec ?vgg % égr hnol ﬂg%dg e#)%ngf%f’ﬁﬁﬁ’%ﬁy’?s‘i%}?é‘ BoeeAyrg 160
slﬁﬁvm@lhn(lﬁt@ﬁ:e&ﬁ(ﬁdlogjr ¢l eS8 edtioh. heqirecddiee BORufifizes an MSS
152 having an 802.11 part 154 and an 802.16 part 156, a serving BS (BS #1) 158
that operates under 802.16, and a target BS (BS #2) 160 that operates under
802.11. The MSS 152 powers up (step 162) and synchronizes to the serving BS
158 using 802.16 technology (step 164). The MSS 152 receives 802.16 DL and UL
parameters from the serving BS 104 (step 166). The MSS 152 enters the 802.16
system (step 168), performs a neighbor BS search (step 170) and detects a

neighbor BS (step 172), which in the example shown in Figure 1B is the target
BS 160.

[0040] The MSS 152 synchronizes to the target BS 160 using 802.11
technology and the 802.11 part 154 (step 174) and receives 802.11 DL and UL
parameters from the target BS 160 (step 176). The MSS 152 sends a ranging

5



system (step 168), perfornms a nei ghbor BS search (step
170) and detects a neighbor BS (step 172), which in

w0 b@eaxanpl e shown in Figure IB is the target BI/USMHN6/011638
[ 0040] The MSS 152 synchroni zes to the target BS 160
usi ng 802. 11 technol ogy and the 802.11 part 154 (step
174) and receives 802.11 DL and UL paraneters fromthe
target BS 160 (step 176). The MSS 152 sends a

request ABNEHBEQ) Iems@gﬁeé@)thmg‘agé BS d58He pesfoyminitigl power

t [
0ok ECSE DD 178l B PrgE 5 189 1R rangine
remps«n RN GRR@R&é}sagesaelgdmgnntfcMhat@ﬂ atfout vhe MSS’a amis mit
S s tdansmt L e ?Fb d power adj ustnents
t’(‘@?@ 6 P ReET djystmen {ég t the procedure 150

[9941] operBiendted eﬁmelfryceﬂﬁpe mﬂm@tre m%eﬁéiauy the same
serving. BS 158 uses 802.11 technol ogy an e tar

t
ngneg &ervang Bigl 58aep 8024 | teqhmolozy a@@emngethdGO uses
A3] Figure 2A |s a fl ow di agram of an
82?(??%%8“%%’ 16 MSS initiated handover procedure 200.
The procedure 200 utilizes an MSS 202, a serving BS

#1) g target BS (BS #2) 206, and a
[é(g@g)nd tﬁé@t@%@%—%@S The serving BS 204 sends
[G043¢1 ghbaFigasy eAtisSLBRdis e bBkn ARGLINEESTRIS MSS iliiated
MSS 202 (step 210). The nei ghbor advertisenent nessage

hpgdenes proeeduge AP The ArocadureiA0R wilizesem MES 2, a serving BS
(BE3RSHLId ﬁHtCt? %%Etﬁm%?ﬁﬁ 85 IR0 B35 d 3&&&%&9% Bs M5%0s.

seeking initia entry or handover
Theanplieg BRRM sendfa geighbaradtdrtiserneghBOOBaNBR-ADSD meesage

A B0 o D R e BS¥t us t

i@ddtiFG aht Gletwert anl ddiaB fReNHRFAdteBE SRSt HOnéidBbor BSs to a
servi ng{l BS 204 (step 212). The scanning interval

Patengieh qekingiitipbaebugek patry enhab%weﬁelu\@s ezample shown
11&@‘ ogrqﬂ‘g Qit tHe ﬁgigﬁggngd\;e%lgélﬁgﬁt 1§Je E?lg@ig?%eg %hgy{h%tré gpof two

request scanni ng perro e purpose o
ns@lbanSaval | abl e BSs and deternmining their

&(%45 abi| I’f‘ﬁ/e aﬁSga 8§t send% a scanning interval allocation request
(MOB_SCN-REQ) message to the serving BS 204 (step 212). The scanning

interval allocation request message is sent by the MSS 202 to request a scanning

interval (including the duration N of the requested scanning period) for the
purpose of seeking available BSs and determining their suitability as targets for
handover. The serving BS 204 responds to the scanning interval allocation
request with a scanning interval allocation response (MOB_SCN-RSP) message,
which includes information on when the scan is to begin (in M frames; step 214).
After M frames have passed, the MSS 202 begins the neighbor BS search (step
216). Over a period of N frames (as requested in the MOB_SCN-REQ message),
the MSS 202 synchronizes to the first target BS 206 and makes signal level,

interference level, and noise level measurements (step 218) and the MSS 202



handover. The serving BS 204 responds to the scanning
interval allocation request with a scanning interval
w@bkdoeaet7oon response (MOB_SCN- RSP) nessage, WhPCTUS2006/011638
i ncludes informati on on when the scan is to begin
(inMranes; step 214). After M franmes have passed, the
MBS 202dbe?i nsfthe nei ghbor BS search (step 216). Over
a period of N frames (as_requested jn t S
SymebReaes o {hG SRASSAZGBSGHE BB APSGRake THRal fopel, T pince
1R} &Peﬁglé%kﬁﬁaéhﬁaiﬁéntkf b popnterference |evel, and
noi s evel neasurements (step 218) and the MsSS
[00¢5s y nc hWBrenz tlse NSEh202 sountel toainjBatens hawderen iarends a

eSO a5 SBERER e BB R RRE U Gian2e2

TE@ Haﬁdb‘#é}l‘t feqieBO ME¢BEe chh BehdlR a ﬂm@nﬂomtrm aggenting the

copSIEJaTe TR 0PSO SRV (8 IRYES G i 2pbRIG TaStHic i the
ca[rﬁgpﬁ{ infBEdeficd ﬁlﬁg E@is‘ég-ahh @CWRW:Q@B gorBash B ThB @erﬁnng BS

own O |gure the report metric is
20,zberemde R handovﬂrelréeloeuﬁcetlm messagede both taaggtd@IF306, 208 teps

230 B2 The PreprB ettt S aas i o SRk i Rl R B s s 202,
sdchtzRREe BESE 112,26hnective iranieodnsf MSStdapabilitrs dggndwidth (BW),

i ncl udes i nformati on about the MSS 202, such as the
anvbs depired gnrldlytaf SATRSE (QRYer s, MBS capabiliti es,

0?%0 W dt g&&gﬁﬂ%ﬁgﬁ Bs 968 'sé&fé SHAhddv¥ér ﬁfe-ﬁgﬁﬁba&ﬁm response

rst target BS 206 sends a handover
mpssexgn o i:Iﬁe seavingBS 204 Ghere2 S’Bb@mqmtgﬂv@t@grmﬁap@sggmludes

a%ﬁc ( She eﬁéﬁ&éﬁﬁs (tﬁ‘e% Q:?}%{'Igf Iot%ﬁJ caﬁgn :rmee ?Qéksxga% Pe% Hz%ﬁsthe

QIB§ §e§vgzlg ﬁlat’iﬁﬁe Ezﬁ@@ia B8ds gbléth ?@1{1@\1&énti¢tﬁaﬂswtﬂiﬁfdrﬁfagmh fﬁi&he
a e (0] rovi ae i dentifica

taraelgBE, ggd D assnboash BPHaTop serand toret D20 P tsars

h&?do%%? @hﬁ&'ﬂf&i 1%5%@1‘%%%( %Ht%iﬂ@éér@h&%sgﬁu(sﬁeipﬁ@ Gt is

ssag e servin tep 23 IS noted
ndsﬂedtthahﬁmmsmges smtrm stepszzﬂosndz 280 aamj be $e)vezra¢d peorder. In

QBB dRah 9%%%%&?5%& MSSWﬁeréH@ ehe aécohﬂftaﬁm (BSﬂ(D&iéagﬁprowde
BS 208 can provide the requested QoS | evel.
the requested QoS level.

[0047] Upon receipt of the pre-notification response messages, the serving
BS 204 determines which target BS is better able to serve the MSS 202 by
evaluating the capabilities of each target BS against the parameters requested by
the MSS 202. As shown in Figure 2A, the second target BS 208 is selected
because it is able to provide the requested QoS level. The serving BS 204 sends a
handover confirmation message to the second target BS 208 (step 232). The
serving BS 204 also sends a handover response (MOB_HO-RSP) message to the
MSS 202 indicating that the handover will be to the second target BS 208 (step
234). It is noted that steps 232 and 234 can be reversed in order without altering

the overall performance of the procedure 200.
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[0047] Upon receipt of the pre-notification response

nmessages, the serving BS 204 determ nes which target
wBdoea0tiet ter able to serve the MSS 202 by evaPCEHUB29G6/011638

the capabilities of each target BS against the

paranmeters requested by the MSS 202. As shown in

Figure 2A, the second target BS 208 is sel ected

0BF8°cor Thg MRS JofecrdnBaaachtenimer ST MO Pl YD ecage
to#BE 8&9end BS1202 a5 eanid ihdic8én hat3PR dbdhibsd pbtlorm d Réndover
servin S 204 al so sends a handover response

(stepa86HAt s ISH2024g going te panavby eieet thahanddvey thphpndover
. . i bl - .

e
mesvage Secludes artitae paradnoter (Al framiengaftérewhidr tid MSS 202 will

TR, RS SRS £2S:10 % R, 800 2o

1D IRGHMH Béh B B4 RNGJRE%%E% b bfhelsecdrd target
(Sae%out §)toperfm[m.a hxggrsﬁgl\‘/lerm_(step 236) . I? t he el\?IS% 20511‘ge
B 20§diorgerfarne imitial powey d¢vedingtand raneing éstept248). The second

ha i_ndi i AN '
tagg B B0 KEReBEL bR SFAIE rtdoohed BUPCRAP SR, Ml fiing
infarhartiiregboul the Mi$Ss)traisnait tinkd adtvahbeantd§BHvd@2dydstinents (step
initiate the handover. The MSS 202 synchroni zes to the
cond target BS 208 (step 238) and sends a rangi ng

[obgguest FiNFREs M§mﬁ]gﬁ&ﬁ Re af eafRdetidbly BSP8tiated

to performinitial power leveling and rangin %step'
haptiyyver PheceduroRbOt ’aﬁg @ro@gup® 850 aypined samvg/iﬁ‘rﬁg 802 hpyipgy an
on R o : . . . _
AL R4 G T RaP05 Al (LR ITa AR B0 16
tecbhalpgy 4irst [t DO BSRBHLED 2BB usingn862. bhvtethaglogy) aid asecond

inter-t I MBS [ nhitjated d . 250.
tarme B JESUD e O uote 02 b Bxfinpleey b sabing i 286 2o8ds =
nagﬁﬁo%emn%ht@ﬁ)ﬂ NBRIADVPFreséhce@b YhAQOBES pB% 266 bf the

258 using 802.16 technol ogy, a first target BS (BS #2)

MSSR525step 2632 Tie naightnsiadygrtisemend meseegrisuged be idgatify the
BS #3) .2 usk n 02,11 o [
B AR A0 o) S LD A LT i v
sd&ﬁﬁ@i@&ﬁélﬁdﬂ@oﬂ@&lﬁﬁ ophaidoRe. THe rdighd B8 d2&2isentemp message
264). T i.ghb ' [
inc ﬂ:]pgﬂ?qc echl%gy %Epeg %/r%ratcil %grrégp hSTTFnSt%ae%(}ecallnﬁ)leussh%gvnt 2 Figure
2B, the neighbor advertisement message indicates that there are two neighbor

BSs, one using 802.16 technology and the other using 802.11 technology. The
MSS also keeps track of the technology type used by each potential target BS.

[0050] The MSS 252 sends a scanning interval allocation request
(MOB_SCN-REQ) message to the serving BS 258 (step 266). The scanning
interval allocation request message is sent by the MSS 252 to request a scanning
interval (including the duration N of the requested scanning period) for the
purpose of seeking available BSs and determining their suitability as targets for
handover. The serving BS 258 responds to the scanning interval allocation

request with a scanning interval allocation response (MOB_SCN-RSP) message,
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network and define the characteristics of the neighbor

BSs to a potential MSS seeking initial network entry
worodkaetfover. The nei ghbor adverti sement mnmessaper/us2006/011638

i ncl udes the technol ogy types for each target BS. In

t he exanpl e shown in Figure 2B, the neighbor

advertisement message indicates that there are two

one u3| 16_technol o d the
wiieh el or LR oo HE TR O A michEsten 269
Aﬁéﬂqm@meé hﬁvé padved| HYMBBE52Usgihtheatishe B béath (step
tar [ 0050] The MSS 252 sends a_scannin

270Gy DETIREN oMt aE BT iop IO SER Sy SR B Gumessge),
thg:)ffSé e/5%i N9 Brfrd {oSiePirdt fdrgel 1B %@@Qﬂﬂ'}g Ié&t ﬁ%ﬁé‘i level,

ocatio request message i s sent
1ntemfeee|mmleva1 sndmuisegleveak mleaalremem;ds (ﬁﬂelm §72hend thea M35 252

the . r ueste | for. t r pgse. of
STREDRPHG® 4001 ARTOE HeL R AGF APy RafiioPe BREFeRince
lewd)] di@Dhbiké Yevd$ nicak@finserito (stBpauQN er . The serving BS
258 responds to the scanning interval allocation

0p2Huest Whem Bh%é\ﬁﬁﬁlw RS b9 indfiptec at hapfovesplnsends a
ha\%)n E@bscan 1 oV!aEQ?ndeEacAgu%&lé gamhgﬁs%yweap 276).

egin M ranes; step 268
It l\ilsfncr;tadasthlah\bhepM%edan traquddbS Eefexegi teshhblogy divgh dfor the

RiEes L eRAERIS ot edop e RE o8 Jafeet M SREREnE Fith two

dlﬁ'é(l‘é‘ﬁb ﬂ:&iﬁm1>li)§1($s%ﬁdﬁﬁoflidiﬁg the¢gRé sighaPlPeriittl. HBkeSer, from a
signal level, interference |evel, and noise |evel

eploysRant peHOT vieve it i3 Eepenally cppier kaseerform a handevstivwithin the
sahf {e 518%9 %%&%%ﬁbr%%}%@gnﬁ@ Pecﬁﬂ]B & J8Res E@ﬁs@ of losing

interfere nol se asurerrents (step
da2d de tp Gsidlatihaly lometiveSegbiteddo rhange opwatmg eechnologms
dover,,it. sends a handover reque

Sage THEnBAURF nirIRe o Serspte ady Syl § JeRpodhetri

re Qﬁﬁn%lﬂﬁe Vesidate BegURSthededingile rshaantcﬁpmgeir@% tt}e erort
or the handover, if for exanple, re is nore

t ha
mefats is theel NByadprforenehyBRi The sersing $$ épdpends a Bandover pre-
I
A, 8301 S 950°05s gt 2808 e re
nafjificetieh nyessagd mcluhp en:lfommactmn labodliother MBSt2A52nsudheassthiedSS

fechnol o t.echnol '
Im}, Eartiod HarRipefets: M bR T S RRratd,
[0058]9 i MELE Sl taesbtlBR Q@@E@ﬂs%ﬁdv@ﬂpf&ﬁ&iﬁﬂa@@n%sponse

message to the serving BS 258 (step 282). The pre-notification response includes

an ACK that the pre-notification message was received and the QoS that the
target BS is able to provide. The second target BS 262 also sends a handover pre-
notification response message to the serving BS 258 (step 284). It is noted that
the messages sent in steps 282 and 284 can be reversed in order. In the example
shown in Figure 2B, the first target BS 260 can only provide a lower QoS than
requested by the MSS, whereas the second target BS 262 can provide the
requested QoS level.



[ 0052] The handover request nessage can include a

report netric regarding the candidate BSs; in the
wez@apdEoshown on Figure 2B, the report netri cPCBHUSINE6/011638

CINR value for each BS. The serving BS 258 sends a

handover prenotification nessage to both target BSs

260, 262 (steps 278, 280). The prenotification nessage

hngl udesy4i nf or mat,i about . such as the .
0G4 15 Yt B8 i ot Re bse BESTRAES, (niGprvine
B$11268 alefi@anines whith thf¥d IS Ihbelter abld tr gaive Bhe MBS 252 by

sends a_handqver. pre-notifi i on r%?lponse nmessage to

evalitingthe gapabalivieofeachtprged ysS againstipg At pterskenypsted by

the SIBSNER. IACLMARS iﬁmié\&dks ?ﬁ’gubéo g&:toﬁlﬂec‘a? t B5CRdd fNselected

message was recelved an at the target BS Is

begduise it is ablota previdehibe seqyested QoleveBEhe serving BSL68dends a

ndover prenotificati on respan t.he
a0 g RRh S Bhes 5} RADRT HRER 4 22 14dB 286). The
sefEAg BFEZH 8186 séntlsH iRl od8Pred pohs2E M Q@B IHOERSPY &lesakd 0 the
n the exanple shown in Figure 2B, the first

M5 388 indige g toat PG hap gy Hbeda pepcassi gt S 362 (step

L o e L R

the everafit pegfortiamep pbthropriotecdiaei2bf. r esponse nessages, the
Vi ng er i nes ich t.arget [ er
0gie' T Tts R4 7 Rl SESniy ek e R R 0D fhessage
to Clapadiiving B® 258 his adiial irafigstiorBhad dieik abbut focpeprimechfidover
request etg‘e the MSS 252. As shown in Figure 2B, the
(s@ega% I S‘éﬁs 852 3%20ipg taeancel adelsst hedndoves thphandgyer
indlcQMbd ?n%gﬁgé QU SRkt RSP UR) BSTINR. Wevhﬁlgdcﬁér %ﬁ%ication

sends a handover confirnmation nessage to t secon
messageindB8leac? tinge ppraagéer (THeames)\dftey BBichSBedIS6 252 will

._sends, a;, handover, r HO RSP), nessa to
ing R TS nRNRE Tnt SRS P87 stbiiehress AR Fopad geaes 262
usHRCIIWIL 1 RIHesloBD(s26P 29D Rd28 Bangihg rddueBORNG HEQ) message
steps 286 and_288 can be reversed in _order w thout
to fhe gecond target Binc?6d to prafarsy indHakpoterdpeelingrrdiranging (step
V.
O RO LS PRy PRt B 6T Spn AR bl 584 MRo (RNGLRSP)
méssage adledinghiaformatian abauft theoMES' Gramswih oo advance and

steR..290)., I f t S 252 is going to cancel or
po%@f S&us?rﬁén a(ﬁ%eé’%%{yst he handover

[0056] BS Initiated Handover

[0057] Figure 3A is a flow diagram of an existing 802.16 BS initiated
handover procedure 300. The procedure 300 utilizes an MSS 302, a serving BS
(BS #1) 304, a first target BS (BS #2) 306, and a second target BS (BS #3) 308.
The serving BS 304 sends a neighbor advertisement (MOB_NBR-ADV) message
to the MSS 302 (step 310). The neighbor advertisement message is used to
identify the network and define the characteristics of the neighbor BSs to a

potential MSS seeking initial network entry or handover. In the example shown
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i ndi cation nessage will informthe serving BS 258. The
handover indication nessage includes a tine paraneter

w@ koobneares) after which the MSS 252 will initiBCEUSNE6/011638
handover. The MSS 252 synchroni zes to the second
target BS 262 using 802. 11 technol ogy (step 292),
sends a rangi ng request (RNG REQ message to the

. con et . rm|n|t| 0 vel |
in TGRS BelelBof S5 bR i ey 508 B
ndiggR@BBs. Wi th a rangi ng response (RNG- RSP) nessage

i ncl udi nghl nf or mati on apout thgMSS‘ s transm.t tine

[08eRlance Ahe SpOWRE Bidt Ustitates the hapdows)(steposg pnggends a
hd@obé@ﬁ&%dﬂmg%ﬁrmésggg d 1o Edta%ﬁge%ss g@vgb@wt%@ﬁ@m)

an ‘exi sting 802 S initiated r procedure
TIg0pre-Mdtifiqationenessegd i@ ludss| mﬁ@maamnmus tlze MBS 802isugh as

f B
thE AGROD] Enpitetion BuiahBlord, 3088 s RibikRe Y, 3805 A8 Qos.
The sreevm BIRS 3@iRhises 888 hand B rMRRsAMDBIBSHOREQ) hbssage
ést ep 310 % The nei ghbor adverti senent, nmessage
t0|téleLM§§ (e BBy Whﬁehﬁ%@%r Regnest Jaessage ipgludes a list of

re%ﬁﬁﬁﬁﬁ@(ﬁ igdd ©F tAE W88 B ﬂﬁ@z@dfmﬁh I Tlguﬂaoggpﬂi@hah@%
over. In the

seeking initial network entr .
regnestphessspointdicates thatB Bk an«ﬂl 8513 mbmrthadisé of recemmrended
pdessage indicates that there are two nei ghbor BSs.

%%058] The serving BS 304 initiates the handover (step
[0839) andTaeMiSS 30daidiavey a péighbaiBS is@awch @steﬁssenggammmg

both target BSs 306 308 (steps 314, ﬁ&b-}
eaﬁh@fr?b?i cEacPBRRsied hye h%é@lﬁH&BSrﬁ% 1%&%%‘6%% 302 is

180 Rei EWBSSSeS{&f ?’fge;ssé g Wg"ﬁ g@gtﬂéaﬁves handover pre-

rane ers, capabi esi red
no‘ﬁifma@envesmnmwgeh émns’dred'srs‘atahgetdiﬁ&% thED@Bcond target

oA AT o

pr’éﬁfb@imfﬁﬂdﬁ‘ end3Segd Whs f&eld&&%na&aemmmm@taﬂgm BBgyhBle to
t he handover request nessage I ndicates that BS #2

prawdeB@l#MSeﬁ 80%synchonizey toghe fiashinrseidd SB&and mpplsy|signal
1%&)};%\%@%%%3 !lé?l'ei,'a@fﬂelfm@e ﬁ%lglﬁgggurgﬁeﬁ%a{sfé}) $56)6ha3AdMss

302 synchronizes to the second target BS 308 and makes signal level,

interference level, and noise level measurements (step 328).

[0060] After completing the measurements of the target BSs, the MSS 302
sends a handover response (MOB_MSSHO-RSP) message to the serving BS 304,
including CINR values for each target BS (step 330). The serving BS 304
determines which target BS is better able to serve the MSS 302 by evaluating the
capabilities of each target BS against the parameters in the handover pre-
notification message. As shown in Figure 3A, the second target BS 308 is selected
because it is able to provide the requested QoS level. The serving BS 304 sends a
handover response (MOB_HO-RSP) message to the MSS 302 indicating that the
handover will be to the second target BS 308 (step 332). The serving BS 304 also

sends a handover confirmation message to the second target BS 308 (step 334).
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each of the BSs recomended by the serving BS 304.

While the MSS 302 is perform ng the nei ghbor BS
wa@e@sahr70t he serving BS 304 recei ves handover PCT/US2006/011638

prenotification response nessages fromthe first

target BS 306 and the second target BS 308 (steps 322,

324). The pre-notification response includes an

S T A e

to m@sawmg&s 1304 &S alfindl hedibatict tHad R abBRt ﬁﬁférﬂﬂﬂl 4Ahkedover
| evel interference | evel, _ and noise |evel

(sﬁw%@ﬁ} éﬁ@ﬂMS 802 3s going tesrnceher 1visst Hrhandover dhe hardover
111&%?. P]ﬁ rﬁgé"sg leﬂr g’l noigrs‘,’g‘{%jeve#@ 'Pﬁ@ﬂ%d&v%‘fqbgwatmn

erenc Ieve measur enent s ep
m&28e ihdAA6EY aAfrhe macmpﬂeet(ergamhe) afbaswhinhetitesM®S $0 will

1ntt%%b%gg%d theTﬁiﬁggéO?end %8?5‘}? 0\£E%Sres ra]l%geet BS 308

(sﬂe%@%%ﬁ@ s&dd¥R MRl ifSret 06t CRTIG - RAEN Qﬁesﬁ&gé £ #Bie seetihd-target
e serving BS 30 det er m nes whj c tar?ﬁ BS is
2

B$a0Bde mf@nat bty @Wﬁ%lquhns@@dwm@%g #¢01-HEbe second
ta?%@q% 1’» oﬁ&s %?ﬁlrh{‘ ¥ § &&3('}%1?@ Rg}?ﬁ%ﬁ%&g iﬁﬁding

ver prenot | n nmessage
mft'ngmltmn%out thee Mssmnmnsaﬁghme&ﬁvaﬂ& drsl petezatiptments (step
4% cause it is able to provide the requested QoS | evel.

e serving BS 304 sends a handover response (MOB

[0662]1RSP)  FRAfedB P atfitiy Waprallof a6liisfiritBchi BBéinitiated

handover w il be to the second target BS 308 (step .
hagrsl,@yer Praceduare; 85 Bloe poopednrn30@ wiHizgs iganNipep52 having an

SEE0Y b AT RS 1, SSRRIg 08 Bt o0
te(:}lmdgjOalﬂi@) tanget B§<BBGH2) 860 mnlge?(fgl ]E?]tegﬁﬁ(;]ﬁgy,aaﬁd madcond
BB ik PSR et T BRBEIRL B s o

ndighssriadvBRifRaied (MIOB L tNERb»ﬁDlvlpmegsage @GRl 0311 6R6S 856 of the

wll informthe serving BS 304. The handover

MSﬁ&S(z‘Baisﬁen@Gm\a Segwightor adeertivemient mespageds aped to identify the
nerilzev% 3}1d6}f e tﬂgéﬁgb‘%@s 1%?% o:iQﬁe ‘Mek%héo'o iHd 95 § &)togé:ﬁhal MSS

over ront zes
sebRingdhitBd rfé&&ox(ksérﬁ;py &ﬂﬁa)ncbnelr hedeighloa agvesrgmemm’enmssage

eto ond BS 30 0 . ..
inglarlee A VR ReIG8 Bea oT B0k FRRGE Hc i SR RP sty n geure
3B,RBc 3REHNWr taﬁ’(r@&iseﬁt%n@ st LAPRANRLYY tHat &S0 neighbor
response (RNG RSP) nessage 1 ncl udi ng

BSs, one using 802.16 technology and the other using 802.11 technology.

[0063] The serving BS 358 initiates the handover (step 366) and sends a
handover pre-notification message to both target BSs 360, 362 (steps 368, 370).
The pre-notification message includes information about the MSS 352, such as
the MSS ID, connection parameters, MSS capabilities, BW, and a desired QoS.
The serving BS 358 then sends a handover request (MOB_BSHO-REQ) message
to the MSS 352 (step 372). The handover request message includes a list of

recommended BSs for the MSS 352 to examine and the technology type of each
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i nformati on about the MSS's transmt tine advance and
power adjustnents (step 342). [0062] Figure 3Bis a

wo b@w/1aizagr am of an i nter-technol ogy BS initi ap@€rus2006/011638
handover procedure 350. The procedure 300 utilizes an
M5S 352 having an 802.11 part 354 and an 802. 16 part
356, a serving BS (BS #1) 358 using 802.16 technology

roBpbled B8, BB PR e I AU A B boeiIR A ares
thheBRa myBsmea@efnvmglsBSf 8&8@@&&&@%! ghbor

adverti senent NBR- ADV) | msssa e tothe 802.16 part
(08&d of t'HhBe I‘L}@ g@%n(lg]p.gﬁ ag,mg fearghkeiep 374), exammmg

f [
ea@ﬂ ?éfl?| ne it:lETISfOHEIEar act r | St Csh%f B?ﬁ%ggn%{wgglrlg%%s\?g%g e
pemfmlmmMg the MEShbeeBBrgardh theadermagidd 358 n‘eceyvmhandover pre-

B P ROy PE RS o Lo} PGB B0 T ggecoii e

BS 362k EpSEBM378)) Thiegté-BoBiBeatidiEraspbiduiatluddy eh CIC titithe
message indicates that there are two nelghbor BSs, one

Pl@sn cglion TeessRghTas BrpivERAndHEe Ravethag 9 tprgebBY fs able to
hERIIPhORNSS EOPEH RN SElI R TaR BO) AbaIAIR signal

step sen over pre-not
lemzit 1ntm'faﬂmsa@eyel,cartoknd1sd blvglemema'eﬁl@ﬁts 86@ 33D eypsl 1368VISS

70 The, if ca n ssag ncl ydes
3500 PR RISR cBodpe (eI, R, OR2aend nEohes el lovel,
in€IeRtd Rl aha iR 1evel MRsastd@abhdsi (Eie@82BW and a
desired Q@S. The serving BS 358 then _sends a hand

[0peRjuest AfiepcaspistiREdhe megsurpanenys phiheyprgesdids( @teeMSS 352
e T

1nbh1dh[g)th:eg¢INﬁpmlués ﬁaodamhctargabrﬁ&é’atem%él T®. serving BS 358

e R B A P G01 CEeBE Fed O ol RL S the

a%gﬁﬁﬂies-r&eea{@&ﬁégt BY hgéih@tstlfb Eﬁtaﬁﬁ@@frs ﬁstﬁsaaﬁiaover pre-

step 374), examning each of the BSs recomende

natification piesgass Aesbownin FiswrSByHw seoond ‘@ars%trB%%a lﬁgelected
beﬁgﬁ %5%8 ko E{%v?(featrht% %ﬁ&%etfgf)g hRR1. %e%@?wﬁigqﬁi yﬁssends a
I ca

ver pren response messages
hdrdosér ieapg&te (BEDBEHOaRAP} ﬂnes@ge (tmthet MS§R52B8d86Fng that the

qg]:lo]vg]agﬁ léq.lto ISﬁ%ﬁn%tetﬁ et ﬂéoﬁtég nge ﬁsﬁﬁg 80251 technology
(step 386). The serving BS 358 also sends a handover confirmation message to
the second target BS 362 (step 388).
[0066] The MSS 352 sends a handover indication MOB_HO-IND) message
to the serving BS 358 as a final indication that it is about to perform a handover
(step 390). If the MSS 352 is going to cancel or reject the handover, the handover

indication message will inform the serving BS 358. The handover indication
message includes a time parameter (L frames) after which the MSS 352 will
initiate the handover. The MSS 352 performs a release procedure to release the
MSS from the 802.16 technology (step 392). The MSS 352 synchronizes to the
second target BS 362 (step 394) and sends a ranging request (RNG-REQ)
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pre-notification nessage was received and the QoS that

the target BS is able to provide. The MSS 352
w@ywehoni zes to the first target BS 360 and ne&kEES2006/011638

signal level, interference |evel, and noise |evel

nmeasurenents (step 380) and the MSS 352 synchroni zes

to the second target BS 362 and nakes signal |evel,

mas5e (6 BRCrN SSEbt AL PRETRACIILrRIE BrorHEand

ral %%G)t'i‘]@e Moond baregs£BEB62 &@ﬁlﬁ’ﬁl\éaﬁth a&ﬁﬁ response
W VESHO- RSP) nessageg?ot he seruvi ng BS. 3 B resp

(RN{eERA)ngesypge Gchuding Jaformatioaaahput aﬂg’eM&ﬁw (txqpspnit time
whi ch BS
aditbe Qo7 eF KoRulen R M O Lt g the

capabilities of each target BS agalnst the paraneters
D enotlfl C shomn in
qmen] 2 t S

d
Oﬂggur e 3Bl 2
[obggpuse !F'igdr‘é ablig at d %ﬁ&V b ﬁnt éiﬁsﬂh@ M@Eg}ﬁﬂr @fSertisement

| evel . The serving BS 358 sends a handover response
mesgage HOD B messagegtOOtincludes yEmERPIeRd MResspgR PR Aleld 402,

o A B SRR 5Ot
4(%‘0353&chlnmgh®enﬂ§ anfabashed menshge arathemnhlca’asn agde (HMAC)
rous Bkl iaprintoe Hek a0f aa dstisain a2 o

DL HyRfab BleyuBicyBor 388 migtbol BRU14, M esitduratibAa@hahge tunt
ao%u}th tao Sgrforyrl?]@g harﬁ%ggvero (step 390 glvg tlhe l\/aISS!l;rGBSZn

field 446i and txpeclength-value r@w& @nqqded W@rﬁi)é\?é information 418.
over
03B3The T3 a5k Ml aRR0EE Wbt el 67} 1503 %6 1A the
mpAdageeieh (ﬁélgfﬁbawmd)remfsbnmnwmeésagheTN?&ﬁéﬁﬁm 1D field 404
itiate the MES 352 I
1%?\1&@@ BTG PAEP D FRESIRY 7 SRS T, The fitber of
ndiERPAR! RAY 408! i8RIudI3S )a colih® oMele Fudnlser AR SBSS thdteare
second target BS 362 (step 394) and sends a ran

adwytiee. TRNEMAD Pesle 430 1t bsachie wsein Her tartgets Behagpssage
4@‘8 performinitial power |eveling and ranging (step

6). The second target BS 362 responds wth a ranging
[00& e]o o nse TheNeeiBER)r BsSs $Bgkeld el 2 domigiinn tle rmnqw IBbfort the

ne%lgﬁ}étg*s %S)fl{eaf)impilysmarﬁe fi agl\{glglc(}:’eﬁgﬂd‘ﬁ) 1ncluaeé l%ﬁe Iﬂﬁﬂtcenter

frequency for the neighbor BS. The configuration change count field 416 is

incremented whenever any of the values relating to an included data element
changes. If the change count 416 is the same as in a previous advertisement
message, the MSS can ignore the entire message, since nothing has changed. The
TLV encoded neighbor information 418 can include a variable number of
parameters, such as downlink channel descriptor (DCD) settings and uplink
channel descriptor (UCD) settings.

[0071] Figure 4B is a diagram of a neighbor advertisement message 450
including operational technology information. The message 450 is based on the

message 400; the fields 402-418 in the message 450 are the same as in the
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[0067] Nei ghbor Advertisenent (MOB NBR- ADV) Message

[0068] Figure 4A is a diagram of an existing nei ghbor
wa@owenoi’senment nmessage 400. The nessage 400 i nPCT/USR0E011638

managenent nessage type field 402, an operator ID

field 404, a nunber of neighbors field 406, a bl ock of

i nformati on 408 for each nei ghbor BS, and a hashed

message aut hentjcation code (HVAC) Tuple 410. Each
meseeh$00. Fiordditipesl infamatis infdieguessage ABD ihpeoppitional

i cal gy i . ,
AR YRR A P ATk
Tihep epératighhl \tathreldghl ¥ield b@d éd used gtob aderitify otlratoperational

418. . 10069 e .manage t ssage t field 402 is
e Ideg o0 D B dir e ratoan ifpor
[GORr t i SEREA aNBR80EbIdimeRP@lo8ERdwh)DHd opefhtfdfh] technology

.includes a unique_network I D shared by an association

igformgtion vive b plased intherkl Y rpended metghdon pdonmrtiqnibls as a new
AP B o HER i o0 90738 b e @I For prampple the

opardtany ieclhologetypesaade eHzdded o byfhes fdigidor BS | D

field 412 contains the unique ID for the neighbor BS.
The DL physi cdiblé ¥ €ifiydincoded Ok atingl Te¢hriologyt Tiles t he DL

£ =N

center f equenc§ #é){ralhge mer ghpoor ati echnolo

configuration c unt field ed
whenever | @@300000t he val ues rel|@d@20tst o an i ncl uded
dat a el epppt—chanrges—H—the—ehange—couvnt—416—+s—the
sane as W) Oﬁloévi ous advertiseéfpgzpbnessage, t he MSS
can i gnofgoddtp1enti r€ nessage,| &jdR, not hi ng nas
changed. | The TLV encoded nej ghbor 1 nformation 418 cadn
i nclude a vari abl e nunber of paraneters, such as

wnl i nk,.channe escriptor (DCD)..settin and uplink
R b HER R el TRt Sn b sipb RNy e netied 0 o ap | s
[@0’13'] agra nTed nﬁgﬁ%ﬂﬂ%@ﬁi@dﬂ@ﬁ&ﬁ&@&@éuomhéw in Figures
i ncl udi ng oper ati onal technolné)gy i nformation. The

4heard §B amsopqricdicallyosesi bynidend3sHqeigigr B énformptien is not
- sanme as in :

at% Eﬁ%@%gtgige;b 5%5%%%%#&5%&#%& mation in the

message 450 is an operational technology field 452

O3 S ' Rel MBS R R REMVRAL AR g i on b ock

[0075] Figure bA is a diagram of an existing MSS neighbor report message

500. The message 500 includes a management message type field 502, a number
of neighbors field 504, and a block of information 506 for each neighbor BS. Each
neighbor information block 506 includes a neighbor BS ID 508, a physical
frequency field 510 for the neighbor BS, and TLV encoded neighbor information
512.

[0076] The management message type field 502 is used to identify the
message as a neighbor report message. The number of neighbors field 504
includes a count of the number of neighbor BSs that are reporting. The neighbor
BS ID field 508 contains the unique ID for the neighbor BS. The physical
frequency field 510 includes the DL center frequency for the neighbor BS. The
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The operational technology field 452 is used t o

identify the operational technology (e.g., 802.11 or
wW@sA@)70f or the nei ghbor BS. [0072] In an al tBCTEHS®06/011638

enbodi nent (not shown), the operational technol ogy

informati on can be placed in the TLVencoded nei ghbor

infornation 418 as a new val ue and the operationa

hnol d 452 is not_needed, For exanple, the
Tf%g": 8F JBiPrmpbionc Al isaneinciiiegai vardplle Rymaber of
paﬁalﬁ@ielrQVﬁlchE@@@D]setuﬁrés\émgﬁe%t%@é ating Technol ogy

e Ot her operational technology types can be
%‘? Ml ar | yFigieo d&dis f cizap mrhéad&@hm;g h@veenor‘smmge 550
Fi1g s 4A an
1%'&2??%%%3)a?%90na4 %?c}%l%lc%ﬁ(}ﬁ%gn%lfo n'gflg ﬁbegﬁa%’% 13 KA5&d on the
maskagarfi00,0thd ﬁelldet5(HV5ﬂ?l Abtles nidseagee5509e6 the edmeois be the

hb t (MSS NBR- REP
i ansn%&% g'g%%‘g‘%@% 53 %wn?n%&%%%és&ag%ﬁ SRt g@?Oﬁ@ratwnal
t&BS oIy O 550 ERSY ik 1Ha§§&9€mi%chm?gﬁﬂ%§ $2QFmabtiBn bl locks 506.

i ncl udes a managenent nessage type field 502, a nu
The ppsrghionnk tﬁ¢@(ﬂ°$’04ﬁeldarﬁ$ aisiused tof idautify ntitd opesdBnal

ei r [ r ormati on bl ock
t%olﬁ)%gl ésébgbl(niel Or %‘g 1%]15 I%ﬁghob 2 ﬁpﬁiysi cal
[0078}uencyTlé MS$ Iﬁlﬁﬁcﬂﬁ*eﬁdwm&%&bb 500, EBSO aé]ﬁﬂgl_vsrr]n in Figures 5A
TLVencoded n i.nfor ' 512. [0076 e
Hﬁni@&?@rﬁer@?gg' S%Igﬁ H%%ﬁo glé?qlghla@east mforaatiqn js not
abthabIBSERAReRRcss REDNRYe treRGhittdESSage. The nunber
of nelghbors fleld 504 includes a count of the nunber

of nelghbor BSs that are reportlng The nei ghbor BS ID
J : BS.

[@os0f er f r]ﬁguw@zy 1sf wdlatghﬁnltbéaﬂ bm}imgBS Hiiﬁiﬁh&%fb@&@ﬁgﬂgessage
hbor infaqr t|o 512 can include a vari abl e number
6@5 %ﬁﬁ%ﬁ% 00 tnclndes paprespentgessage tmebield 62 mquetwork

ab80ed] hanhdves s@?pbﬁe@ £l @ B2 MaOhlodk W%nﬂﬁ'hgﬂﬁ)‘ﬂr 66879 bach

nmessage 550 including oper ational technol ogy

npighberrBS, end arh HMAESByde $66. Egclp astghbon infoemation ddeck 606
ngcgl?r%e a{ﬁ?lﬁhﬁklgﬁS%% I?)land Q sér@?ce”i%vélap‘% dlcgon Held %Tf

[0081] The management message type field 602 is used to identify the
message as a BS handover request message. The network assisted handover
supported field 604 indicates whether the serving BS supports network assisted
handover. The HMAC Tuple 608 is used to verify the contents of the message
600. The neighbor BS ID field 610 contains the unique ID for the neighbor BS.
The service level prediction field 612 indicates the level of service that the MSS
should expect for the neighbor BS. This can include an indication of: no service,
some services, full service, or no prediction.

[0082] Figure 6B is a diagram of a BS handover request message 650
includiﬁg operational technology information. The message 650 is based on the
message 600; the fields 602-612 in the message 650 are the same as in the

message 600. The additional information in the message 650 is an operational
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message 500. The additional information in the nessage
550 is an operational technology field 552 that is

W0 p@baaEol wi t h each nei ghbor informati on bl ockP&DES20061€11638
operational technology field 552 is used to identify
t he operational technology (e.g., 802.11 or 802.16)
for the neighbor BS. [0078] The MSS nei ghbor report

teggwﬁg%f @3]%9{392 timﬁ? 15013;10?%3%\:511:19 F?Fcl %t%ﬁﬁ%%rfi nd e?fmnablock 606.

Théf spef@tid) tehaslognvailiabse,ist ieedTes sidgrtfnend Giratienal
transnitted. 00795 BS Handover, Request (MOB BSHO REQ
texhrelage(e2o8e4-1E0ygPe 1§)B&f°ir§h%n8¥g§§%ﬁ’rsof an exi sting

[0.6§3{' andovel, HeAMERve 895 ER0es 0P, g?gac'sg%%ﬁgﬁ Figures 6A

i ncl udes a managenent ssage type il
ambiBBoake sexgi by dhe B tioneitiase ;apbatmdm'eh '§hez| Mbd, sca:n$3 lao]r':d«t of

Of i nfngr@gat L %% a%%f %I%h,gj{qulﬁ SBW&E% %%6 gnd may select

aﬁﬁﬂeﬁﬁﬁ%d@Q&htﬂﬂ&G@hoﬁ@ﬁ@t&l&rﬁﬁ@B\SSGF vice |evel
prediction field 612. [0081] The nmnagenent nessage

type field 602 is used to identify the nessage as a BS
opaRaover Naduaal UBSRANR: MOH IO RRE) &l

handover Supp ed frela ood 1 ndl ca
[098BVi ng B‘fglmepﬁiérissa rBagvamnk of sgi exmtinga]vﬂt&&/handm request

HVAC T. 6 d to ver the tent of .t
mibeegs 006 T8 Mt htfiRer, Feabee! ibatatieg Ll Wi the s to
iniflh e dddoker. THen RhgePOU inBded Bon S@ig6nteht hdkehge type field

rediction field 612 I ndicates the | evel of service

T4%haa blork ofBdormatipy 04 fer eaghopeighbon BSgrpsetiBrited fagdover
sta@Ed18oed fnd! Ol A LR RfS. BARh %%{%{ib%? m%xgig n block 704
u 1 oNn

servi ces, service, or no predi
infelwgles @ wRghlsoraBd |IBgT]d)rmdSS SIBB maan diebd 712preka service level

ssa i,ncl udi ng operational technol ogy
pgﬁW%Fﬁg%Sgﬁl 4The message 650 is based on the message
[0986] t he TheehddafReftlhekdhge m&%zﬁé%s@aeotmemfy the

sanme as in the nessage 600. The additional informatio
niepsagh @s FrddgeeRaues ressage faeiestisiated hnedwgy stqr‘éﬁeld 706

il HadeToqyRE i P o ERED ANl R B VS, The
Hised Tupld mmyd tdweerifp ehatandeats of Hodmessagy 706. The neighbor
ngg fl eJId 9&0 con a1n thfe%rm(tltrl]ee 115] ?oir%ﬂg %gig%%'or BS. The BS CINR mean
field 712 indicates the CINR in dB measured at the MSS on the DL signal of a
particular BS. The service level prediction field 714 indicates the level of service
that the MSS should expect for the neighbor BS. This can include an indication

of: no service, some services, full service, or no prediction.

[0087] Figure 7B is a diagram of a MSS handover request message 750
including operational technology information. The message 750 is based on the
message 700; the fields 702-714 in the message 750 are the same as in the
message 700. The additional information in the message 750 is an operational
technology field 752 that is included with each neighbor information block 704.
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[0083] The BS handover request nessages 600, 650 as
shown in Figures 6A and 6B are sent by the BSto

WO niobilen7el a handover. The MSS scans a |ist of PCT/US2006/011638
recomended nei ghbor BSs (which can include the
serving BS) and may select any identified BS w thout
notifying the serving BS. [0084] MSS Handover Request

MOB MSSHO- ssa 0085] Figure 7A is a _diagram
T SReEhoRe] (GRS IANAY dor ;808 1o AoRSy 785, opfetonal
+88R0lRH A8 56 802 SAUGH0 B F89the et orafit Dy the MSS to

initiate a handover. The nessage 700 1 ncludes a
management nessage type field 702, a block of

G U1 g8 705 Lorvede 1
andover

[0@Esaghbor Figgﬁé b7 |1@|31 Hiaﬁg@&lng&;r ]a}t21n§zhﬂigﬁ§ BS ﬁﬁir%bl&f r&ﬁ‘aonse
ID 710 an fie and a serV|ce eve
neﬁSéagec?P@n 3%5711 ver FEERIRSY AResTasn §LAdn seRk %%MSS to
rééﬁaﬁdf 10eh AM&82h diSdHef ‘}e&ﬁ’es't qﬁ@és %X The HBSS Q%O@Snﬁludes a

handover request messag The esti mat ed handover start
ignsgeneé mmagm’es)etﬁﬂ r&@ﬁd@westlmaaed handevet isbarft fwid 804, a

0]
bl Pea B RO RRE 56 e B i i QL A i g . e
nﬁfglﬁ)bb h{foﬁfﬁaﬂl&l bloek 806 il edeR tadidighBdr B SMD &LEatdh sdrice level
neIN%ef) BS. The BS CINR nean field 712 indicates
#8 measured at the MBS on the DL si gnal of
rtic r
[(?Olgﬁﬁl ndi (L:ng?éegﬁt% ﬁemlgsg%éé &ser [ g%elta h%?z ﬁ}gé&&sﬁd ﬁsﬂtlfy the
mospags asf mhamdwenmsgmwm%agér Alhe estimatetchamtlovemnstart field 804

DG Wi NP 5RO Bl gt . he

HMAG BupleB08id\Esedhanetiehe b&ﬁﬁéﬁﬁé of¥R8 &RPEageBV0. The neighbor
ﬁég L{]g oper ati onal technal ogg i nformation. The

E@Q 15 510 containssthe wiape dDiex Sheysetghhor BSe Theaeggce level

ngﬁctyrflﬁéﬂ gliﬁeinﬁﬁ'% Gfe Té/% ﬁf g"?ﬁg tEA Be WSS @h&ﬁ'ﬁ ex gect for

message 700. |t| ona mation in the ness

tH@@elgbb@mBS pSEmat:aum nmﬂudmmmdlmggonforf glockePGiRe tshate sesvices, full
¢l uded WIt({) each nei ghbor information bl ock 704. The

S%rvé “aft OR&r %&?ﬂiol ogy field 752 is used to identify

[009&] oper FiganaBBtiechanigean dfer BS h&(idvid rédpoBSe mldgage 850

for _the nei ghbor BS.
including operational technology information. The message 850 is based on the

message 800; the fields 802-812 in the message 850 are the same as in the
message 800. The additional information in the message 850 is an operational
technology field 852 that is included with each neighbor information block 806.
The operational technology field 852 is used to identify the operational
technology (e.g., 802.11 or 802.16) for the neighbor BS.

[0092] Handover Indication (MOB_HO-IND) Message
[0100] Figure 9A is a diagram of an existing handover indication message

900. The handover indication message 900 is sent by the MSS for final indication

that handover starts, is canceled, or is rejected. The message 900 includes a
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[ 0088] BS Handover Response (MOB BSHO RSP) Message

[0089] Figure 8A is a diagramof an existing BS
whanwdavsnl r esponse nmessage 800. The BS handovePCT/US2006/011638

response nessage 800 is sent to the MSS to respond to

a MSS handover request nessage. The nessage 800

i ncl udes a managenent nessage type field 802, an

esti mat ed handover start field 804, a block of Lo

mafagemant esses Ioe feld902, airgsasved Beld %dga handpyer indication
8 i My j

R EaEE T2-TRED BRI SURY tsr R (B TAD A4 BB KPR HMAC Tuple

9Pediction field 812. [0090] The nmanagenent nessage

field 802 is used to identify t.h ssa as, a,.
S over The pirnagemecs ssast bas beliodod i Aaab yachtify the
n8ds8hge hé &IHAnABYer inAicd€iSh rhéRaba MiRVIeAndoiver indiédteor type field

ranmes). for the recommended target BS. The HVAC Tug e

f
6 prreides &y indicatiopyhatber the servins PS Will relsaseyheg¥i§S, the
hyﬁﬁo ﬁ%ﬂ[:%lgg’, éngIe' l%}lgio%ép 15‘:9%&1%&@5?1&@% Bt gderm Reld 908
or BS. C evel pre

or the neig e servi Iction
contelins 8D ofthe hnadovdrdatget &S; thisdeld/isonly hedd if Hee MBlover

Tl BB TR AR, B I Beod P BB g ontite 3 e

nSé¥sNE£800.0r no prediction. [0091] Figure 8B is a
di agram of a BS_handover response nessage 850
udi ngFigyee HB énal disgeam ooy pandpweridieptionrmessage 950
. . i . J a - H
RSARREHEER 3 YOSERS o ulRnpn 96 Slsal o flidon e
messsge 08 the fibkds 02910 imathe miessnge DO are thhsanessage the

850 is er at.i.onal. t.echnol o field 85 hat is .
merepe e o B AR PR e SRoE SR BBGPerptional
tediofdgyoRald 952ctHHl i9disedl it8lidePRE il gtibRall eRholbyy (e.g.,

t he operational technol o (e.g., 802.11 or 802.16)
80811t ¢re802e1 &) Horothepwighlpwdi.  Handover | ndication (MOB

HO- I ND) Message [0 100] Figure 9A is a diagram of an

exi sting handover indication nessage 900. The handover
[0108] cat i oBystemsagfiigefid tiosatdertopeyatidral M&Srfotogyfinfraimation

R T TR NN
thy Rpetdtfdith]l Hdeandlogye sffor@dtibh fidld Ohe syshanda¥Rides a multi-
tézcrl].goclzoaggrl c%r;])able MS 1002, a serving BS 1004 using 802.16 technology, and a
target BS 1006 wusing 802.11 technology. The MS 1002 includes a
transmitter/receiver 1010, a processor 1012, an 802.16 part 1014, and an 802.11

part 1016. The processor 1012 includes a signal processor 1018 and a technology

type determining device 1020.

[0105] The serving BS 1004 includes a transmitter/receiver 1030 and a
processor 1032. The target BS 1006 includes a transmitter/receiver 1040 and a
processor 1042. .
[0106] In operation, the MS 1002 is in communication with the serving BS
1004 using 802.16 technology. The transmitter/receiver 1030 in the serving BS
1004 sends a signal to the MS 1002. The transmitter/receiver 1010 in the MS
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type (HO IND type) field 906, a target BS ID field

908, and an HVAC Tuple 910. [0101] The managenent
wore@sageot ype field 902 is used to identify thRCHESHAE® 1638

as a handover indication nessage. The handover

i ndication type field 906 provides an indication

whet her the serving BS will release the MsS, the

dover is. canceled, _.or the handover is rejected. The

1{3@5 gereises (thersignel 9bd Rasmeniihdotthe signak propesseiniQisy The

tEtiHnQFngB@'pet @ét%rﬁahﬁillg de%lc%n!l(ﬁ(v?@ ‘%h%gﬁxtﬂﬁ %agg&}‘ﬂne which

wi | erforned MAC Tuple 9107 1s use

tefémdqut( thivexample, thelﬂi@2rwsrs”e£@@ HO@!aS[IISQ@Qq seﬁldg}he eignal

m_of hando ndlca |on a
17 Bt TS 1 B B RN o R PR iing dovice
1028 fagearts (i)he sighas esltlansodies p&ﬁﬁﬂgtq ﬁ@@urthblepfdceésﬂﬁg If the

902-910 j n e mes 950 are the same as in
stnel dy @S@?@o 2r% taguolaginihe AatesmianSolevee W@ m@a@% the

s?g’f}lgl kSt EPE] §5+t0ﬂﬁ'e ftneﬁﬂfa@érg&xcésts 952 that is

used to identiTy the operatio nol ogy (e.g
[BEY]11 orF@ocxat@le,fvorent melgwcgmuaertasmemmgag@mmy the

Nololy re o, utili 0 t echnol og

L B8 0. it iobeistt ' Rithads’ G SaPhfionsl dfectnology
1ﬁﬁéﬁmaﬁbﬂﬁmld danfhegmeesd gt Oirdi¢dtinge thdiethepriraét BSahses 802.11

olo information field. The systemincludes a
%ﬁ%npf ﬁﬁ% PeRs528aIsbeR sk ool MS wihgress 13 dgyavarded to

1
tHéSMlﬁ?%réthlg)()l%g)ggﬂg_Lli_Q@fmhe mir 1% g%v%cgg u de%&gg Qvixi {39 serving
BS Hi0drsendea hﬁ@lbowmivelﬁﬂ.@nem} npessagss Slor proGesBor HI82808udés an
rt 1016. The roc ssor

opRetishaL beebofoeR migiatoab Rold o i meead. AR B EDE L6 the
sdlezﬁleg BiSnideg snmm&aacﬁﬂ@egy [ThDBkssHpe is eham B&lﬁ% th@0¥s 1002,

|ncludes atransmitter/receiver 1030 and a processor

wheze 1t p{ary %ﬁd@@t o the $62-46inagt LOfkk by the determining device 1020.
Thie ARG nhinGh 4 H@ﬁ%é 1620 wé&mag%!e@up E‘@&f@ﬁfeogge}gﬁgnal[%&ﬂ%hogy

In operatlon I'S I N communi C lon wmt
infermatign Bgld to determme Whlch operating technology is being used.

[0108] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other

features and elements of the present invention.
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1004 using 802. 16 technol ogy. The transmtter/receiver
1030 in the serving BS 1004 sends a signal to the M
wae@a/107rhe transmtter/receiver 1010 in the MIODBS2006/011638
receives the signal and passes it to the signal
processor 1018. The technol ogy type determ ni ng device
1020 is configured to determ ne which technol ogy (in
this exanple, either 802. 16ChAIMS2. 11) was used to
Vz@gtd. tTe si,gnal to the M5 1002. If the signal is using
- BEIqmeli% ogy, the deternining device 1020
forwards AhetBodfiRipetBrintiy APtdiltbBASlofPA4ndoREr in a wireless
further processing. |f the signal is using 802.11
CORRENHBAAR SYstRm iewhich sinnbile swhsceibensiativo (W) shatges base

gnal rt 4016 for further processing.
Sfdd' u7](BE2rC%E@§%pQ%%%V\#§%§ %f:'Lnei ghbor adverti senent
mes shgating onent nivye thget BSgehaBkhelISS, cahttandiodees or
1042, j ncl.udes. a eration technol o i nformati on
fiel Hiepﬁlﬁpﬁg%h%ge;%glg’ogy N&P@b&’ieﬁﬁh ?Eﬁfgfgiéﬁé target BS
uses d&@emining ¢RE BhPelogy Hippsmes BPthé Bddiepgsent to
the M5 1002, where it is forwarded to the 802. 11 part

101 6p¢rjormpagadiemder et ofghe 5T to a1peget BS kath whijchwhe MISS can
bR gEabng BS 1004 sends a nei ghbor advertisenent
nessage, the processor 1032 includes an operational
technol ogy information field in the nmessage,

i ndi [ h h [ S 802.1 hnol .
The fios soEe MEthadciroGaIRE Pl NERoROmAho pref@ater gtludes
sédinB e eliveRtiddiferlAReskBgPBY badiDdfttidYorle Iﬂgtte%g%é%'ﬂ@s

devi ce 1020. The determning device 1020 is configured
to read the operational technology information field

[0108] Ao bd APERy 4 ARANCR RBaR S, RretB8tment

nyEsesgen indladen anoopateiodsl ¢sdietbglynidehtifier efar idwhtifying the
enbodi ntﬁ i.n aréﬂscul ar éon‘oi nati ons, each feature
opsrationpiiechpolney, useisbythg BRe (wit hout the ot her

features and el enents of the preferred enbodi nents) or
in various conbinations with or without other features
and 4l emdrhesmethedaceprdingnto claimnt, whe®inlthE ibatifyisg step

. i i so. hod. f f i
i st SRR Pl R R @B o ep 88 on
systemin which a nobile subscriber station (MSS)

changes base ) .
g. A method for performing an inter-technology handover in a wireless

communication system having a mobile subsecriber station (MSS), a serving base
station (BS), and one or more target BSs, the method comprising the steps of:

sending a neighbor advertisement message from the serving BS to the
MSS, the neighbor advertisement message identifying the one or more target BSs
and an operational technology for each BS;

identifying a list of candidate BSs, the candidate BSs selected from the one
or more target BSs; '

synchronizing the MSS to each of the candidate BSs to determine a signal
quality from each BS;
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stations (BS), conprising the steps of: locating one
or nore target BSs that the MSS can handover to;

w0 d@atidf7yi ng t he technol ogy used by each tar gepCBBS2006/011638
determi ning the technol ogy supported by the MSS; and
perform ng a handover of the MSS to a target BS wth
whi ch the MSS can communi cate. 2. The nethod according

t ocl gbiBrminiM3e! SlcferréE BSIBAhAAdoveLSdhd Nl udes sendi ng
an adverti senent nessage by each of the one or nore

t ar geerfpsgingn hapdovies tothe prefared B§-to claim 2,

wherein the adverti senent nessage includes an
operational technology identifier, for identifying the
oper &t i onhe methotbhagyding éd claymt ) duBBer domprisingehheteps of:

accotdi.ng tqg.claim 1, wherein the identifying step
!nclﬁﬂgg%nghghﬁPH%ﬁﬁ’an operational technol ogy
i de nbéﬁdiﬁ% athan@8edt f2e-nobificAtibh hetsAsd frBRrthelsEivifg 8BS to each

i nter-technol ogy handover in a wreless conmunication
cgpdidate BvARY a nobil e subscriber station (MSS), a

serv . .

the EaPhage axababidHneioking i Pipoflie MRk heb 26061 sqiihe B
feoiw enth eanbidateBSsage fromthe serving BS to the MSS

t he nei ghbor advertisenent nmessage identifying the one

or nore target BSs and an operational technol ogy for

each7BS; THEmhéthvll Nbcrdihs tto Alaipd B i WRd1RiBRe grBfotification
candi date BSs selected fromthe one or nore target
e

Essage inekidess dasingdiovelitsef sayviea Rod) leveldor thri

BSs to determne a signal quality fromeach BS;
deternmining a preferred BS for handover; and

per f 8r m nfha rhethddvexcotding te diaiet & rveblerBh the pFbeotification

met hod according to claim5, _further, conprisjng the
TETRAFSe BresSaeR yieeng Qb vaha) ahe Bef g Henandover
pre-notification nessage fromthe serving BS to each

9. The method according to claim 8, wherein the determining step

include selecting a BS that can provide the QoS level desired by the MSS.

10. The method according to claim 6, wherein the initiating step is

triggered by the MSS after the synchronizing step.

11. The method according to claim 10, wherein the trigger is the MSS

sending a handover request message to the serving BS.

12. The method according to claim 6, wherein the initiating step is

triggered by the serving BS before the identifying step.

13. The method according to claim 12, further comprising the step of:
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candi date BS; and receiving a handover
pre-notification response nessage at the serving BS
wo e@aiieaeh candi date BS. 7. The nethod accor di POI/US2006/011638
claim6, wherein the pre-notification nessage includes
a desired quality of service (QS) level for the MsS.
8. The nethod according to claim?7, wherein the

pr e- fRAAINg 8 hepdevaraeginst mavsagedfyemithe kemddisg BS@o thd BISS, the

i1de. -h t hqd ording to .
i S W L .
tephinelugy for @acBantditate BS. provi de the QoS | evel desired

by the MSS. 10. The net hod according to claim®,

wherein the initiating step is triggered by the MS
aftegqth My 4Wal T r dj

o ol m oy BRIATRERHLE &P cath 5, PipfiR B¢ ATRREELE diep
inphedps\the stengiafst nessage to the serving BS. 12. The

met h i to claim6, wherein the.initjatjn

ot ep R £ hah IRk BosboRd st o isscbpinE S the Miss, the
hanléoverr frgspodss heRsagdeddediifyin@ thwprefseod Bisng to claim

12, furfther conprisi ngf_the,step of : sendi ng a handover

r equisDding 8 OVEDH ReRINEN i, MpgsaEs fromy He MBSIng BS to the
pRE&ERY BS; r equest nmessage including the |ist of

candi date BSs and the operational technol ogy for each
candieading 88anddver Thdicaiom owbssagrofirdinrihe MSS tatle Srving BS;
erein the performng step includes the steps of:

sendi ng a handover response nessage fromthe serving

BS tsynbkrodifing the MBS EoMR prefRFRAIBS. NEssage

identifying the preferred BS; sending a handover
confirmation nessage fromthe serving BS to the

prefgyre ' | : I.Neli L ssage .
Frondne wecerSo RARE S ORe BNSlagol 80 LF BalER iR Brith an
intgstechnelogy bardeter éula Béreless communication system including at least

one neighboring base station (BS), the message comprising:
a message type field, for identifying the message;
a number of neighbors field, for indicating a number of neighboring BSs;
an information block for each neighbor BS, including:
a neighbor BS identification field;
an operational technology field, for identifying the operational
technology of the neighbor BS;
a physical frequency field, for identifying the downlink frequency
used by the neighbor BS;
a configuration change count field, for indicating whether any
portion of the message has changed; and
a type-length-value encoded neighbor information field, for
identifying one or more parameters of the neighbor BS; and
a hashed message authentication code, for verifying the contents of the

message.
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15. A nei ghbor advertisenent nessage for use in

connection with an inter-technol ogy handover in a
woweehemsl conmuni cati on system i ncl udi ng at | eBSI/US2I966/011638

nei ghbori ng base station (BS), the nessage conpri sing:

a nmessage type field, for identifying the nessage; a

nunber of neighbors field, for indicating a nunber of

nei ghboring BSs; an information bl ock for each

nei ghbor BS, .including: a neighbor BS identification,

fiel &6 an disighhor JigRPIY WEPFAEE 38Y UPE AR Fonpegtion with an inter-

O . . |
G S R S B e S ST

neighboring base gtesivny(BS chebyesshge pengtibiog: BS; a

configuration c count..f.i el for indicating

whet A&PEEARF gaﬂ{}f}%%‘ef&? 1‘#%&%5 §gﬁ 893588 %hanged; and a

t y pea n@ingidtof akighheicmsladfon tndibdidig h Riuiiertof aBighbetiflg BSs;
faor identifying one or nore paraneters of the neighbor
apgd: and a hashed nmessage aut henticati on code, for

ver | b iRGrklfiof BNCRIThS ofth AAEHEB BT RCHimg nel ghbor
report nessage for use In cofnection wth an

i nt er t echmoeighpothBAddemifiatioa fidldel ess conmuni cati on
system i ncl udi ng. at . l.east .one i ghbor i base station
(53 S et Betiotab R R R, SO0 ey B g bferational
tédhnoldgeufithy heighbbeBBESsage; a nunber of nei ghbors

field, for jndicating a nunber of neighboring BSs; and

an i nf or raPhp¥cH fsequengy fiekh foridegtibane ple dpwalipkifraguency
' . igaentitication field; an operational
“?%@E%%g@‘gﬁ?ﬁ gS, %fcl)é i dentifying the operational

t echnol ogy Gfpetlaegtherajhb oendd8ed angighbor ainfémesgicen dield, for

iéeln%} ng]c one olrdxgcr)lltel 1]; Iagl%térlg %f oél\pulailgﬁgog ﬁgq uency

17. A base station (BS) initiated handover request message for use in
connection with an inter-technology handover in a wireless communication
system including a serving BS and at least one neighboring BS, the message
comprising:

a message type field, for identifying the message;

a network assisted handover supported field, for identifying whether the
serving BS supports network assisted handover;

an information block for each neighbor BS, including:

a neighbor BS identification field;

a service level prediction field, for indicating the level of service
provided by the neighbor BS; and

an operational technology field, for identifying the operational
technology of the neighbor BS; and

a hashed message authentication code, for verifying the contents of the

message. °
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used by the nei ghbor BS; and a type-|ength-val ue

encoded nei ghbor information field, for identifying
wo@r®6n0770Dr e paraneters of the nei ghbor BS. 17PCHURHSE011638

station (BS) initiated handover request nessage for

use in connection with an inter-technol ogy handover in

a wireless communi cati on systemincluding a serving BS

and at | east one neighboring BS, the nessage

LSiNng: a.nessa t .field, for identifying the
mesSate: ‘gHh@%\?&?ﬁsgﬁﬁréfﬂgbomiof%?lagdawrrﬁ@aesﬁ sgage for
us@in edieitiiby with aMiatdietechios Al d3GeBR asxﬁﬁ?gllglé%: c%mfmunication

net work assi sted handover; an information or
sEHem Aesludipgr atsdeast reneyapighboring diagh bgatis (BS), the message

| tfJ.cation field; a service |level prediction
c?]?lg)?fg%ﬁgfor indicating the | evel of service provided by

t he a@iltgshmty@S;ﬁedxdufontdenpiéyiagitheaieﬁts@nol o?y L ield,
for identifyj.n h eratiqnal t nol ogy of the
nei gfB4 Oggfylhg’g(ljﬁo:fiﬁg’gﬁ ?Fég%e&éxdp fi%€at i on code,

for veri fyhsighbfeBsadd B tdh id)g Nessage. 18. Anpbil e
subscri ber station initiated handover request message

for use iah eperbiomabrechnologinfiples der ddatifpinggthe operational
r el A0 s communi cation system i ncl udi ng
t%t?&l‘égbggtof ki ﬁelglhéﬁzlbﬁé

one n ori ng base station (BS), the
message GBS ¢aairieg todntemfsage plypendisectatio (QINR) mean value

[ tifying.the age; .an_infaqrmti bl ock for each
ﬁﬁgﬁg‘ﬁblg% o ﬁm ﬁgl.“ego%g}eg?ﬁi%]?rﬁﬁ£§?&é’r@t i fication
field;, am Q@Qi@ﬂb@él%reﬂﬁ@ﬁﬂ%élgﬁfofr'iﬁhﬂatiﬁgrthe level of service
identifying the operational technology of "the nei ghbor

prayided athespeigbbon BS) nt er f er ence pl us noise ratio
(G N} egfﬁﬁgteﬂeﬂdﬁ%over start field, for identifying the handover start time

for the neighbor BS; and
a hashed message authentication code, for verifying the contents of the

message.

19.  Abase station (BS) handover response message for use in connection
with an inter-technology handover in a wireless communication system including
at least one neighboring BS, the message comprising:

a message type field, for identifying the message;

an estimated handover start field, for identifying the handover start time
for the neighbor BS;

an information block for each neighbor BS, including:

a neighbor BS identification field;

an operational technology field, for identifying the operational
technology of the neighbor BS; and

a service level prediction field, for indicating the level of service

provided by the neighbor BS; and
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field, for identifying a CINR value for the nei ghbor
BS; and a service |level prediction field, for

w0 padsaen’dng t he | evel of service provided by tPeI/US2006/011638
nei ghbor BS; an estimated handover start field, for
identifying the handover start tine for the neighbor
BS; and a hashed nessage aut hentication code, for
ver i dhashed hessaget suthentiéatidie cotes S@geerifiihg theawatents of the
station (BS) handover response nessage for use in

AMttion with an inter-technol ogy handover in a

W rel ess connunlcatlon systemincluding at |east one

nelghborln% the nessage conprising: a nessage type
field0 foh B@é@ﬁemlsdlﬁ@tmmmemefgleusm cesneqtmme@th an inter-

tmg rhai‘tl x%r?.evlzq'elets%% &Px%%giéaft% em 1 ncﬂg% ?E ﬁ?st one

star ForhatTon
nfeighbeﬂng btase gﬂfalbmn (BS), uhaaheséag@corﬁpﬂamghbor BS

|dent|f|cat|on &Jﬁ£q, g@ ? erat onal technol ogy field,
for 7@&5678S1RE felid Tomidentiivng t ? By of the

nei ghRahd&r ivditatBorSBipsifetl |f@x"iﬁth(ﬁh%g'tﬁé bt%@ué 61‘%&1@ hah@bver;
i ndi cating the |evel "of service provid

by t
nei ghbange 1é¢nﬂaﬁqa&19néi¢1dxé‘g@dgetlﬁum@mhacgatuftﬁttmdeve the
h &mygrlfylng the contents of the message. 20.
Adover i ndi cati on nmessage for use in connection
WI t hamnpemmenahehimﬂlﬁgyﬁéldn{dﬁ idntifying the 6pdragisonal technology

nnunl [ stemincluding at | east one

‘ﬁﬂﬂ%? d&gégé-station (BS), the message conpri sing:
a meghadked iﬁé@safgeeilﬁheftﬁéaﬁd;ﬁéﬂd Ydr%ﬂf?ﬁg%%%ﬁ?ent@ of the
handover indication type f f indicating the

mesgades of the handover; a target BS i dentification
field, for identifying the target BS toreceive the
handover;

21. A mobile subscriber station (MSS) configured to perform an inter-
technology handover from a serving base station (BS) using a first operational
technology to a target BS using a second operational technology, the MSS
comprising:

a transmitter/receiver;

a processor in communication with said transmitter/receiver, said
processor including a technology type determining device;

a first operational technology part in communication with said technology
type determining device; and

a second operational technology part in communication with said
technology type determining device, said second operational technology part
configured to use a different operating technology than said first operational
technology part;

wherein said technology type determining device is configured to receive

messages from the serving BS and the target BS, said technology type
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an operational technology field, for identifying the

oper ati onal technol ogy of the neighbor BS; and a
whawhaa77nessage aut hentication code, for veri fpCHyS100€011638

contents of the nessage. 21. A nobile subscriber

station (MSS) configured to performan intertechnol ogy

handover from a serving base station (BS) using a

dfe‘befrﬁimmge ldeticenphssime thel @Ysdges atd dhgedpgedptisten@parational

co operatlonal technol ogy, the MSS conprising: a

t?&%ﬁ 8t/ receiver; a processor in conmunication

W th sald transmtter/receiver, said processor

i ncluding a technol ogy type deternining device; a

fir 522opeTla¢ il\b‘Bﬁlacc@dtnthQ)glﬁirpam whereomsaidi peicessor further

sai d technol o ern1n|n devi ce nd a. .

et R SRR seioett Solror fh e cRpPofith said

tydrisinistRirle deb¥di i D gaid tty len disyetyipe i st@rmiiavh € devis@i sAid signal

second operatlonal technol ogy, part ,configured to use a

PapgepEesanigHERhEY REST BeRTRTICE g“porflrﬁ-&#i segngimitter/receiver to said

t&ﬂ&hﬁ%&q B8k Jb& @QevRArt; wherein said technol ogy

type déetérm ning device is configured to receive

nmessages fron1the serving BS and the target BS, said

technol ogy typedeterm ning device passing the nessages

to the appropriate operational technol ogy part. 22.

The MSS according to claim 21, wherein said processor

further includes a signal processor, said signa

processor in comunication with said

transmtter/receiver and said technol ogy type

determ ning device, said signal processor configured

to pass nessages fromsaid transmtter/receiver to

sai d technol ogy type determ ni ng devi ce.

27-



