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Signals occupying the common frequency band are discriminated at

the receiving station through the spread spectrum CDMA waveform

: 30 properties based on the use of a high rate pseudonoise (PN) code. A PN code
i is used to modulate signals transmitted from the base stations and the
remote stations. Signals from different base stations can be separately
received at the receiving station by discrimination of the unique time offset
that is introduced in the PN codes assigned to each base station. The high

35 rate PN modulation also allows the receiving station to receive a signal
from a single transmission station where the signal has traveled over
distinct propagation paths. Demodulation of multiple signals is disclosed in

US. Patent No. 5490165 entitled “DEMODULATION ELEMENT
ASSIGNMENT IN A SYSTEM CAPABLE OF RECEIVING MULTIPLE

40 SIGNALS” and in U.S. Patent No. 5,109,390 entitled “DIVERSITY RECEIVER
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exists. The neighboring system may use any wireless technology, examples

of which are CDMA, NAMPS, AMPS, TDMA or FDMA. If the neighboring

system uses CDMA on the same frequency band as the current system, an

25 inter-system soft handoff can be performed. In situations where inter-

system soft handoff is not available, the communication link is transferred

through a hard handoff where the current connection is broken before a

new one is made. Examples of hard handoffs are those from a CDMA

system to a system employing an alternate technology or a call transferred

30 between two CDMA systems which use different frequency bands (inter-
frequency hard handoff).

Inter-frequency hard handoffs can also occur within a CDMA system.

For example, a region of high demand such as a downtown area may require

a greater number of frequencies to service demand than the suburban region

35 surrounding it. It may not be cost effective to deploy all available

frequencies throughout the system. A call originating on a frequency

deployed only in the high congestion area must be handed off as the user

travels to a less congested area. Another example is that of a microwave or

other service operating on a frequency within the system’s boundaries. As
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{l ocation infor mahQR &l sJdIEmPARE determined that a call should be transferred to
another system via hard handoff, a message is sent to the mobile station

25 directing it to do so along with parameters that enable the mobile station to
connect with the destination system. The system has only estimates of the
mobile station’s actual location and environment, so the parameters sent to
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the mobile station are not guaranteed to be accurate. For example, with
beacon aided handoff, the measurement of the pilot beacon’s signal strength

30 can be a valid criteria for triggering the handoff. However, the appropriate
cell or cells in the destination system which are to be assigned to the mobile
station (known as the Active Set) are not necessarily known. Moreover,
including all the likely possibilities may exceed the maximum allowable in
the Active Set.

35 In order for the mobile station to communicate with the destination

i il b

system, it must lose contact with the old system. If the parameters given to
the mobile station are not valid for any reason, ie. changes in the mobile
station’s environment or lack of precise location information at the base
station, the new communication link will not be formed, and the call may
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base stations in the destination system to begin transmitting forward link
traffic to the mobile station entering the system. A first hard handoff is

25 attempted after a message is received by the mobile station from the base
station initiating the inter-system hard handoff. @The mobile station
switches to the frequency of the destination system and attempts to acquire
the base stations of the destination system in accordance with the acquisition
parameters provided (i.e. the pilot PN offsets). If the minimum pilot energy

30 threshold is exceeded, the handoff is deemed to be successful and the mobile
station remains on the destination system.

If the minimum pilot energy threshold is not exceeded, recovery
techniques begin. The mobile station measures the total in-band energy of
the destination system and compares that to the total received power

35 threshold. If the minimum total received power threshold is not exceeded,
the handoff is abandoned immediately. The mobile station returns to the
original system and reports that no significant power was detected at the
new frequency. If the minimum total received power is exceeded, it is likely
that the destination system is available, but that the neighboring base
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BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
become more apparent from the detailed description set forth below when

5

taken in conjunction with the drawings in which like reference characters
identify correspondingly throughout and wherein:
FIG. 1 is a schematic overview of an exemplary spread spectrum
CDMA communications system in accordance with the present invention;
FIG. 2 is a representation of example scenarios whereby the various
30 situations responded to by this invention can be described;
FIG. 3 is an illustration of an exemplary base station;
FIG. 4 is an illustration of an exemplary mobile station; and
FIG. 5 is a flow chart illustrating the operation of the present
invention.
35
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ot herw se gﬁ)ou att)x% st&?e% shaped cells. Cell C5 is shown shaded to
clearly indicate Prs ahustal shape. 35 Consi der first nobile station

ML. Thi20 is an &anpl depittsathree edifferent woerlagiose pobsiblen im thecawsesodliithhar d
handoff in t; :at e ; r t 54 t1,an :
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system of differing frequency, S2. Initially, all the mobile stations M1 - M3
are in communication with one or more base stations (not shown) in system

25 8S1. As each mobile station travels across the boundary of S1 into S2, a hard
handoff attempt will be made. The destination system, S2, contains base
stations B1 - B5 each which cover a cell area C1 - C5, respectively. System S2
may have other base stations (not shown) which do not affect the scenarios
given. As shown, some cells intersect with other cells. In that overlapping

30 region, a mobile station can be in communication with either base station or
both simultaneously if the mobile station is in soft handoff. Also shown are
obstructions O1 - O3. These obstructions distort the coverage areas that
otherwise would be circular shaped cells. Cell C5 is shown shaded to clearly
indicate its unusual shape.

35 Consider first mobile station M1. This is an example of a case which
would result in a successful hard handoff in both the state of the art and the
current invention. As M1 approaches the S1 - S2 border, origination system
S1 predicts the likely neighbors in destination system S2, based on its best
guess of the location of M1. 81, through a base station in contact with M1
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guess of the location of ML. S1, through a base station in contact with M
(not shown)wbheszzeptifies ML of the PN offsets of cells in tPGI/ERIIRIGHAL | on
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S2 al so sends paraneters for mnimumtg@gtal received pilot, MN_TOIPILOT,
and m ni numreceived power, MNRXPMR. In an 5 alternative enbodi nent, M
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successt u cau the_total recgelve I ex S t tnr
M NTOTPI LR basegtatigns é@la%i Bp. diase F%ﬁ%%e%%%?e@eﬁﬂg\ﬁ\%ﬁﬁﬁv?%gggﬁed to
conmuni g ataseistdticrbiahd steair ehe MevafAdtive Get.s Thene St serdst dratinttiwtionr d
handof f was successf ulk ., Thi r ] y 6ol of a
message f rOfvEREL R ,ﬂeogtaglgg‘g%ﬁot? %’a%#gg? rq%)rf\%é% q%%ﬁ‘?&g i g?ﬁ&?rg ; i ch no
further cotivelbéerdghi propagetionptnadeonmentdn thesvisinitn efnmobilsi statishaMbn M.
Next, consj i L& i an , [ k1S d ] ' t
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coverage by en referred to as, a . rmglal e statiop glz ggfroaches
25 the Siswzesssubgdersgdulate dorywardilinktrafficiirem the giew Hatiig oft PAses
provi dgé | fafiBht B3 anBh B3 aRApFdidted By bysteRdSin MIE dedefnimsnttie dard
descri bed ago e HOV\ﬁver, E%I?“n]ei)w tchi gﬂ t? tte fregztégnc%gof descil rlgtlon
system SZ,h%li‘%‘Pﬁff tRabt |G ECE 08 o fOtRE RRCTRE S P 10 PEE 5t T'6n W
due to thettiretleslder M T@TSPILOY. obsBystetri 08103willhateallseateot resoneessi ved

ilot is |ess.30, than the fh | L O , . thi
Cal T woul dPRY Rk apaerag, oot W, bidbilg b PR K8 AT e

recovery tdetemingned. thanhdhe thead thandosf wastsuseesgbitler Fhisedetepminatien gmayt or

pi | ot s gr eﬁé Hh&sk Bg é%eig'i ®f R0heshdk! AONCsy MM NSB Tt 16dsel th OpRIarFaGRAv ed
power in the new 35 frequengy barnd and conpares it to,threshold
M N_RX_PWRtime rdl%q%’t@nekanw%é&l T TBRNGT + GOIR I}lgaet}%equempfage Y eEMat i on -
Bl and it sgpdteasiiatid mobile station M1.
Next, consider mobile station M2, which is in an area of inadequate
coverage by S2 often referred to as a hole. As mobile station M2 approaches
25 the S1- S2 border, system S1 predicts that coverage in system S2 is provided
in cell C1. The handoff is initiated in the same manner as described above.
However, upon switching to the frequency of destination system 82,
significant signal energy is not received by mobile station M2 due to the
interference caused by obstruction O3. That is, total received pilot is less
30 than the threshold MIN_TOT_PILOT. In current systems, this call would be
dropped. In the present invention, the mobile station begins recovery
techniques.
Once the mobile station determines that the pilot or pilots predicted
by S1 are not available, M2 measures the total received power in the new
35 frequency band and compares it to threshold MIN_RX_PWR. In this
example, the only transmitter near M2 is base station Bl and its signal is
blocked by obstruction 03, so no significant energy is found in the frequency
band of the destination system. Mobile station M2 then abandons the
handoff and returns to system S1, notifying it that no system S2 was found.
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frequency M2t he destination system Mobile station Mpdhggphggdons
t he handof 3 returns to system S1, notifying it that no system S2 was
f ound. Assurre nobil e station M2 contg nues traveling away from system S1.
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in this cagghiheangbohomasvereits éset!in hdwe iprieenew?Activev Set,i por 1St sends

5 then. ArRAEBREn “""%%rﬁas%r%y I lite 1 et 08 R WY Pt oRuRPuRR e has
not Changqli'edmlbsi aells are yr,ottznalbb&fo nidhet nipimBnswiecekes] powenethreshold,
f req“ei‘?l OniNeR%'Iivgd Es SKceass! ‘[ﬂétﬁg ;Sliu? Eﬁmﬂ%ﬁﬁﬁxﬁﬂta&‘ @%Sg?es%t

destina systéem an_exenpl ary t at | on.
Base st at ilBHention, EaneR %@Vé@mweer%tﬂ §y’=’§taé]#§ g rioseareByiey avrailahl
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originatl “he” esvtverecgt(ljentz:%rg ‘the ca Wi tstulccn %sfu(ifngand off to base station B5 of
destination system S2.
25 FIG. 3 depicts an exemplary base station.  Base station 300
communicates with other systems (not shown) and with system controller
and switch 10, shown in FIG. 1, through system interface 310. Inter-
frequency handoff is a distributed process, with system controller and switch
10 signaling with the other switch, and base station 300 handling some of the
30 handoff details. System controller 10 determines, in conjunction with base
station 300, that an inter-system hard handoff is necessary. There are many
alternatives for handoff determination as described above, including mobile
station location or pilot beacon reception. The destination system (not
shown) is instructed by the origination system to begin transmitting forward
35 link traffic on the destination system’s frequency from a select set of base
stations. A database (not shown) in control processor 360 may contain the
candidate base stations. Alternatively, a suitable list of handoff base station
candidates can be returned from the destination system to control processor
360 through system interface 310, In situations where the destination system



35 link traffic on the destination systemis frequency froma sel ect set of
tbase st at'i oRge 9fiaxled abase (not shown) in control processor 3@CTISP7/23B50 ai n
jthe candi date base stations. Alternatively, a suitable |list of handoff base
istation candidates can be returned fromgdghe destination systemto control
iprocessor 360 through systeminterface 310. In situations where the

i'dest i nat i oris sw$teGDMAI syshem, atkﬁbmarmstee‘museﬁ\ﬂéor poquimtgetle destfinatibnr

eouoh 2y OB eerpL dORyRAS! 30 ER AopREL 56 LSRR Splichl SEeFRRE °°°

processor 380.are formed 5 into rressages in message generator 320. Those

nmessages are ”Dcibﬂr%hg%} HRGs@hetiondHrafd c5Htb] ﬁoE?ﬁoF%o' re® t81hed

ithrough transmtter antenna enbo
imodul at oF  3BE0 iTBessAGERIN mnﬂa&e gengratar 320 B’é@se rmw@gaaz are ml@t@hlm S.

:Pat ent Nos. mﬁd%@ito?%oaé}‘?d éeﬂ% ﬁ@mdmxet B?at%eﬂfﬁ’ﬂdi‘{ %fﬁiﬁ%%?tsm Hﬂd' i st

§of nei ghbor base statl ET %p and are conbj into
'a single neantggea 3%ke e@‘et SX‘HEP TR & F’émGPTwan Eférn@? Nél@)fﬁé@M Ai st

: {Vﬁz Sfrg g I( ggf%?? E;?S:;gégﬁ? g%;ﬁ:r@ﬁtmt?gﬁ;?so mamgggzg % tbaio S§§7 aﬂtal;n

i | | |

fcontains t % f Ib\‘? 18& 1%“3 Pf heP3Ekt ﬁaé*as
?Hﬁndof f 1dlDldrIeHN GIOWHSIWhE dred MBYCRX. PR iatré @oa{bxpedarmb ar singtee nes¥ghgeé,oned
;that cou o the n e

ithandof f in eﬁ gﬂt e&Fl%aggﬁ%@P%gﬁéﬁﬁ C&a&? Iﬁdﬁtw ?Ogﬁs‘&@b fic
dlist of of fEke bas:e)s@ekmto mbnlarsgmcm mHsbags Q\attcslgnelsdhp mobdesyatiohito
(oearch al QobLLARRUABA B hOBESBIRid sy OehP FoRain thé et ihBfioRnaY

4fromthose 0 ets omt ose tat1ons |se in

‘the OFNLM scatm/mgva $eet| P@@I lﬁaqeailedaﬂmnfﬂxt@ﬁ andoft Idgertien Message wil |
ifollow the (HHDME! iARNFtRRAD 'pé@é‘meiéig rhréeéﬂ%é‘iohadt Beatomaunaé sBM S t6 NiheO

;jcom’runlcatel findi ngs.. Reverse |lin e nobi | atiop to
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1dupl exer 60Dcrementyef 66abipmawag el dose Ehets aﬁtemnvéeéiml thope of the

i embodi et bé% sﬁﬁ%ﬁbY@fecﬁﬁptﬂeSOFI\@(A modul ator as described in the

Yaf orenmenti on Pat ent 307 and 5, 103,.459. Upon recei pt, of
1the EHDM message P* BWiRgsa gﬁﬁ@l b’ﬁfdggh@ d@éﬁt@%ﬂ’“@%oﬂ'&éﬁ?" o ostafipac el
jreceiver 59l the instructions as given, then return to the original system to

communicate its findings. Reverse link signals from the mobile station to
base station 300 are received through antenna 390, downconverted in
| 25 receiver 380, and demodulated in demodulator 370 under control of control
! processor 360.
FIG. 4 depicts an exemplary mobile station 500. Messages arrive at
! control processor 520 from base station 300 through antenna 610, duplexer
600, receiver 590 and demodulator 570. In the exemplary embodiment,
30 receiver 590 is a CDMA modulator as described in the aforementioned U.S.
Patent Nos. 4,901,307 and 5,103,459. Upon receipt of the EHDM message
from base station 300, control processor 520 directs receiver 590 and
transmitter 560 to tune to the frequency of the destination. At this point, the
communication link with the original system has been broken. Control
35 processor 520 directs demodulator 570 to attempt to demodulate pilots at the
offsets in the Active Set as given by base station 300 in the EHDM. The
energy in the signals demodulated with those offsets is accumulated in pilot
energy accumulator 530. Control processor 520 uses the results of the
accumulation to compare to MIN_TOT_PILOT. If MIN_TOT_PILOT is
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transmtter 560 to tune to the frequency of the destination. At this point,
Lt he commnl‘gatgiggﬁdl nk with the original system has been brcﬁ@msgmmuol 35
processor 5 I rects denodul ator 570 to attenpt to denodul ate pilots at
the offsets in the Active Set as givenqgy base station 300 in the EHDM The
energy in the signals denodul ated with those offsets is accunulated in
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M N_RX_PVRhi$d B%AEBEHEfterhPei Fat eREmplata hEighBefihgREic meyBeebdvered by
multiple systems, which may include a combination of CDMA systems as
well as systems of alternate technologies. System preference table 510 may be

25 programmed such that if a first preferred system is not available, acquisition
of a second system is attempted. There may be additional systems upon
which to attempt handoff, should the second system be unavailable.
Handoff attempts can be made in a prioritized order until acquisition has
been attempted on all candidate systems.

30 If MIN_RX_PWR is exceeded, indicating that the destination system
is available, mobile station 500 proceeds as previously instructed. In the
exemplary embodiment, searcher 580 conducts a search to locate pilot offsets
where base stations in the destination system are available. To perform a
search, searcher 580 generates the PN sequence with a specific offset.

35 Demodulator 570 correlates the incoming data with the offset PN sequence.
Pilot energy accumulator 530 measures the pilot energy for that offset by
accumulating samples for a predetermined time interval. Control processor
520 compares that result to a threshold, called T_ADD, to determine
whether a pilot is available for that offset. Searcher 580 then moves to the
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the origination system. Or in the case of a neighboring AMPS system, the

25 base station can send an OFNLM specifying frequencies for the analog

control channels. However, it may not be necessary to send the frequencies

of the control channels if they are already known. In that case, if the mobile

station finds the voice channel to which it was handed off is too weak, the

mobile station can proceed to measure the received power on the analog

30 control channels. It may also determine the digital color code (DCC) for the

control channel. The DCCs provide better determination of the cell in case

the mobile station might be able to receive multiple cells in an area. The

frequencies and DCCs of the strongest analog base stations can be returned as

information to assist with a subsequent handoff attempt. Further discussion

35 of the use of DCCs can be found in chapter 3 of “Mobile Cellular
Telecommunications Systems” by William C.Y. Lee.

After mobile station 500 completes the requisite tasks, receiver 590

and transmitter 560 are retuned to the original frequency and control

processor 520 notifies base station 300 through modulator 550, transmitter
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the destination system, although that is not a requirement. A single pilot in

the new Active Set whose received pilot energy exceeds that of parameter

25 MIN_TOT_PILOT is sufficient for a successful handoff.
From 60, if MIN_TOT_PILOT is not exceeded, proceed to 68. In 68, if

total received power in the frequency band exceeds parameter

MIN_RX_PWR indicating the general presence of the destination system,

proceed to 66, otherwise go to 69.

30 An alternative embodiment would be to check total received power
before pilot energy. If the MIN_RX_PWR threshold is not exceeded, the
handoff is aborted. This may be faster in some implementations.

In 66, search the possible offsets for available pilot signals. Any
alternate search strategy can be performed here as well. When search is

35 complete, proceed to 65. The mobile station returns to the original system in
65, then proceeds to 64. In 64, make necessary changes to OFNLM and return

- to 52, where the operation proceeds as described above.
In 69, the mobile station returns to the original system, then proceeds
to 72. From 72, the decision can be made to continue attempting handoff by
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total received power before pilot enerqg. If the MN RX PWR threshold is
not exceeded, the handoff is aborted. This may be faster in sone
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i nf or I on the base station of the or qug{iqeoﬁg/ ysg{lfé%?sn?{l desr]cmctgc')ﬁ/e Set
system and from this information the base station of the original system
generates an Active Set list. This list is provided to the destination system
which sets up forward links for the mobile station in accordance with the
25 Active Set list provided by the original system. The base station of the
original system transmits the active list to the mobile station which attempts
to acquire the base stations in the active list and, if acquisition is successful,
transmission to the mobile station is available without interruption.
Referring to FIG. 2, the alternative embodiment will be described in
30 terms of acquisition of mobile M3. When original system 51 determines
that mobile M3 should begin hard hand off operations to destination system
S2, the base station in original system S1 which is currently in
communication with mobile station M3 generates an extended list of base
stations in S§2 which the mobile station may be able to acquire. In the
35 exemplary embodiment, the extended candidate list would likely consists of
the parameters necessary to perform a search on all of base stations B1, B2,
B3, B4 and B5, as well as additional base stations in destination system S2
(not shown). Note in the alternative embodiment, no information
regarding M3 has, as of yet, been provided to the destination system S2.
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filtered and
and prov1ded to control processor 520. Control processor 520 then generates

a set of commands directing a search to be performed by searcher 580.

25 Searcher 580 provides a set of search demodulation parameters to
demodulator 570. The demodulated signals are provided to pilot energy
accumulator 530 which measures the strength of the pilots of the base
stations of the extended candidate list. The energy of each of these
candidates is provided to control processor 520 which compares the

30 measured energy with a threshold T_ADD. Control processor 520 generates
a message which signifies which, if any, of the candidate base station’s
signals exceed the threshold.

The message is provided to modulator 550 where it is modulated.
The modulated signal is then provided to transmitter 560 where it is

35 upconverted, amplified, and transmitted through antenna 610.

Referring back to FIG. 3, the message indicating the strengths of the
candidate base stations is received by antenna 390 of base station 300 of the
original system. The signal is downconverted and amplified by receiver 380
and provided to demodulator 370. Demodulator 370 demodulates the signal



recei'ver 590. The received signal is then denodul ated by denodul ator 570

and provi dagolgssept rol processor 520. -Control processor 520p¢¥7E$97@3680" at €S
a set of commands directing a search to be perforned by searcher 580. 25

Searcher 580 provides a set of search ggnodul ati on paraneters to
denodul ator 570. The denodul ated signals are provided to pilot energy
accunul at ahd5gfovidies hthiee aesilestot bentsdl grgtdssof 360e [dndtal prodebsorb3se

Candi dat e STEUBFOON AR 1% SERltt B 1hr eéggsﬁgﬁfggf%&%%%%%%‘éﬁs@ WL

measur ed énfergatidrt in the messhge dra“mﬁ[iwttetichy mubiler stadionob0G R icatineg ahes a

S onars eiReli bR seREhO NS the crefPar enldbRIERAG U AARRTSH Hic W
where i% iconsistiof alldqixseﬁmmwhm@algﬂageqamhm manioped\bydedbile Sttmamsm tter

560 where [ and transmtted t hrough antenna
610. Ref erSIPPhSQCbE%aeaF{BQ%\f%}ég%rﬁgeir(riezs%elj| ndi cating the strengths of the

candi dat e base ContelpEPGessqra3ad seadsiiieetiva Sebdist 40 system intarfaee 3300 of

the origi REhichY $6Rd8 al ifessh eihdieauﬂgwmw&weecseanﬂstawﬂhfel a@s@»{aﬁsﬁe' ver
380 and provided to dem)duj dul ator 370 germdu si gnal

and provi G¥&tepnS2 &%H’%le}’olsé‘é‘?ﬁ ?@PWB}%& Upntiangystegh ,'Z(Hroig ‘é
?ﬁneragﬁs lﬁ?( Hedrveds Det eddbsbf fHy s)tvd%@m@teif\tthaa&tm sysliem i n acggg dange WIt th
e informatio nsmitte mohi |.e s .0n |n|ca|ng
the results of Gomtrbl BrBREPh Ieag chistvites dhBonchEn: oot HEl A0 cPetsagsy | | o
will 5 corgenetatot 3200 Tas aestlingo nsesshgs ds snophalated ilyemadariatoor 380 bydnobi | e
station 5 threshol d TADD. Control processor 360
sends thqu%r%s gd?éjfl %&tféaeé%tem i nterface 310 which sends a nessage
i ndi cating the Mobﬂe@trse@n 508 receiveshiheduessagathyoantapatae A G2 demmshgatep

' SSUGSF' 'tﬁwsseg.al%%éseﬁbh&abwétﬁa §¥oﬁrd@glﬂesmtegg r& ddhtrdll gifoc@!smne' S
on eac stens Acti ve I st. Cont E%ppﬁaces r 360 al so

provi des t3%9- &@W@l BEPCYssQR g%%ﬂh%%é%e@dé’érﬂé‘uf%’f%ﬁt@?ore inge
%E Sflge It Si{w ety 8% Qiblﬁ(ddﬁl&iuf asmr aﬁ&ore@aﬂrefrr&:nsﬁhﬂt g%@ﬁ ﬂaﬁgbffb&d th?gvei ]

Il e Sta reelv nMess e. ant enna u S e
ol o desBaBoR HREG0ST is ATBie dSing R bR of SR Ra Siatiuss .,
520. Oont rinl ther Activedietsiz . t hehopld\bedusted rthet petause, irdhisdexamples thet i ve
Set lig @ t&tﬂ%@&%géa@témnea% fgfow%aé 580%af Hmbﬂeg?m%{ 58&& Adie

destinati on system usin ar amet er’s ase
stations iTeceive e Ackiveepet jlist, sipge s‘hd’fﬂQ}Wo fostetionnan thecdist@priarithi s

exanpl e, tfRus, in an alternative, embodiment, the mobile station may delay a

predetermined time period and perform handoff to the base stations who’s
signals exceeded the threshold. If, on the other hand, the Active Set is not
25 simply a copy of the base stations which exceeded the threshold but rather
also takes into account parameters unknown to the mobile station, such as
capacity parameters of S2, then transmission of the message would prove of
value.
In a variation on the above described alternative embodiment, the
30 mobile station periodically tunes to the new frequency and measures the
offsets supplied in the OFNLM without direction from the base station. The
period may be specified in the OFNLM. After the search is complete, the
mobile station returns to the origination system and reports its findings.
This information gained by polling the neighboring system can be used to
35 determine the Active Set for a subsequent handoff attempt, as well as to
assist in determining whether to initiate a handoff to that system.
The previous description of the preferred embodiments is provided to
enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent to



20 active list was determ ned by nobile station 500, the nobile station
need not, rgﬁ,%i 25699. Active Set list, since it knows the stafiofsPRaidge

list apriorl. us, in an alternative, enbodi nent, the nobile station may
delay a predeterm ned tinme period and rformhandoff to the base stations
who's signals exceeded the threshold. IT, on the other hand, the Active Set
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After the search Is conplete, the nobile station returns to the origination
system and r its findings. This information gained by polling the
neighborin&égggP%ﬁWCan be used to 35 determne the Active Set for a
subsequent handoff attenpt, as well as to assist in determ ning whether to
initiate a handoff to that system The previous description of the
preferred enbodinents is provided to enable any person skilled in the art
to make or use the present invention. The various nodifications to these
enbodi ments will be readily apparent to those skilled in the art, and
the generic principles defined herein may be applied to other enbodi nents
w t hout the use of the inventive faculty. Thus, the present invention is
not intended to be limted to the enbodi nents shown herein but is to be
accorded the wi dest scope consistent 5 with the principles and novel
features disclosed herein. WV CLAIM CLAI M5 1. In a wirel ess

communi cation systemwherein a nobile station 2 is noving froman area
covered by an origination systeminto an area covered by a first
destination system and wherein said nobile systemhas 4 attenpted to
acquire said first destination systemand has failed, a nethod for avoiding
a |l oss of communication with said nobile station, conprising 6 the steps
of : attenpting to acquire, with said nobile system said first




8 destination system if said attenpt to acquire said first destination
system faivepleg/in61 hen transmtting from said nobil e stati orPQIaUSSARIE50
origination systema setof paraneter data; 12 recei ving at
said originatiqp. sii,r%sai d paraneter 1@ata; generating at—said—ori+gi nati on

system a sear ch jhduitt Platedt i ve 14 destination i@ Ger dance
rre, ' ' | attenpting to acqui r’eu mam?"#%lgﬁm; ernati ve
st iibr danc€MATINMSai d searthedist © rnative

wth said para

destination sy

destination systens. 2. The method of Claim 1 further conprising the
step of 2 neasyring | riRasaES : | ' S ' . The
met hod of O ai lr% 2 \Aﬁé%?ﬁﬂggl d s@&&g%g%gsﬁt%&ngﬁeég .sggar)%?n%tsg?n%t a
conpr i ges INEMRNURBIEORT iratoveiage prea ehrpiqriginaiion aystent inte thedeavaragei on
system 4area of é‘-desti’ﬂlaﬁoﬂekf‘ﬁggpfan@ W%r@iﬁ“'heﬁ?ét”aﬁéﬁ%ﬁéﬁ&ﬁgﬁrne $¢ring

said paraneter data is peyfornmed in accordance wth ned set of
6 searkhdssHnater, gystem ﬁa&rﬁﬁ%tmme%\pdc?% ayidingrlosth commupieatiorr i ned
set of 2 yoigRisald BedbilERétation] Sornpaieiy testebd ofai d nobile station by said
origination system®. .. 'Iéhe rret.god ﬁ{ Clai.m1 furfher conprising
transmiting saranssutting from; saidinghile Atation itgisAld PHSIRARIT: $YEER & ¥t nobi | e

station. &f parhimegerdata} ess communi cation system wherein a nobile station 2

IS 8. The .Qf iLm 2 wherein. said ste Jmeasuring said 2
par amagsgr dat a r@S%ﬁeég{s)gﬂga%r%ﬁ\ﬁgbwgﬁ et 54t ﬁﬁ%?ﬁegéﬁ%}' t hreshol d has
been exceeded igenehatimg a4 saisl/erigihdijora systest adeatdmlist imasgmtiente Svith The
nmet ho f | '.rbs.@ai d electing to communicate 2 is performed by
sai d gqu)gisﬁgﬁ)g%a%s\?ﬁgg?ﬁ]ﬂ’l ..., The method of claim?7, wherein said el ecting
t o communi cat e attemapiingfbyrsaid mobide statienbio acostine sad@ destinatiom syretenpdn of
provi ding aseitce Woith Waidk b&ondesuampealisat i on 2 wherein a nobile station is
novi ng froman area covered by an origination systemto an area covered by
at | east one destination system conprisi n%: 4 . predicting first
destination systens Hret MEthed giafallam systerhent camprising bhe hatepolst| e
stati o t aneasiiaet sdidl padaendtef Shta at said mobile station.

3. The method of Claim 2 wherein said step of measuring said
2 parameter data comprises measuring the signal energy of pilot signals of said
destination system:.

4. The method of Claim 2 wherein said step of measuring said
2 parameter data is performed in accordance with a predetermined set of
search parameters.

5. The method of Claim 4 wherein said set of search parameters is
2 transmitted to said mobile station by said origination system.

6. The method of Claim 1 further comprising 'transmitting said
2 search list from said origination system to said mobile station.

7. In a wireless communication system wherein a mobile station
2 is moving from the coverage area of an origination system into the coverage
area of a destination system, a method for providing handoff from said
4 origination system to said destination system, comprising the steps of:
transmitting from said origination system to said mobile station a set
6 of search parameter data;
- determining at said mobile station the availability of said destination

8 system in accordance with said set of parameter; ~t
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6 destination systens; searching for alternate destination systens based on
a failure . ngso ect to said first destination systems; abl-$riRbssdsd O
connect thré’QO llﬁﬁénstati on to said alternate 10 -destination systens

| ocat ed by said searching; and reconnexé%i ng to the origination system based
on a failure to 12 |locate by said searching of said alternate destination

systems. 12 imsiatiof bt s@idnddbild WHAHGH 90SAH SHBhATRAS Wykshin Dy the 2
nobi | e station of &Enxn ngn1pr|nﬁgy_3|%£alggronnsald fi'rst destination
systerd) Tnessagedndicative ohthe pyatlahility of spid destination ¥ ng to connect to
2 said first deshefirigoat said!cHEnhEoR3FERNA Jeb GhlacqPisiadd patdthatess i i mary
signal . 14. The nethod gf claim, 12, wﬁerehﬁ S?Id mnimum prinmary 2

si gnal 13 s 35C¢f Weﬂ’g\héﬂ pessagerran} sa1nRoHe SfaHR 11, wherein sai d
searching for attepiptang asaidshobie iseatichy & &rquirosaidi destim@iraubystembin t he
nobi | e, station, of a 'ni%ﬁnkﬁgcondan% si_gnal . 16. The nethod of claim
15, wh¥ eiaﬁc%aa‘cﬁwlglrﬁ?’i {QF ACGHIRARPN PANCIRTEi | ¢ station to said

alternate destination systens is based on | ocating said m ni num secondary

signal. 17. The met hod of claim 15, wherein said reconnecting to the 2
origination systemis based on a failure to | ocate said m ninum secondary
signal. 18. The nmethod of claim 15, wherein said mnimum secondary 2
signal is a power signal. 19. The nethod of claim 11, further conprising

receiving by the 2 nobile station of a search list of first destination
systens based on said predicting of first destination systens by the
origination system 20. The method of claim 11, further conprising
receiving by the 2 nobil e station of a search |list of second destination
systens based on said predicting of second destination systens by the
origination system
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