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nore specifically to cell neasurenments in asynchronous
comuni cation networks. I1. Background [0002] Wreless
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coverage area of the base station, depending on the
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wi rel ess network. The cell measurenents may incl ude
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multiple wireless networks such as a Universal Mobile Telecommunication System

(UMTS) network that implements W-CDMA and a GSM network. Each wireless

network typically includes many cells, where the term “cell” can refer to a base station
or the coverage area of the base station, depending on the context in which the term is
used. The terminal typically communicates with a serving cell in only one wireless
network at any given moment but may periodically make measurements for cells in the
other wireless network. The cell measurements may include measurements for received
signal strength, frequency, timing, and identity of the cells. The cell measurements
allow the terminal to ascertain whether any cell in the other wireless network is better
than the current serving cell. If a better cell is found in the other wireless network, then
the terminal may switch to the other wireless network and receive service from the
better cell.

[0004] It is desirable to make the cell measurements as quickly and efficiently as

possible. For example, the terminal may be mobile and may have moved outside the



[0004] It is desirable to nmake the cell neasurenents
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(or transmission gaps) that may be used for cell measurements.

[0007] The terminal may utilize each transmission gap for its designated purpose or
for an alternate purpose. For each transmission gap, the designated purpose for the
transmission gap is ascertained. Whether the transmission gap is usable for an alternate
purpose is also determined based on at least one criterion. The transmission gap is used
for the alternate purpose if the at least one criterion is satisfied and is used for the
designated purpose otherwise.

[0008] The designated purpose for a transmission gap may be BSIC identification or

BSIC re-confirmation, and the transmission gap may be used for RSSI measurement,



for the alternate purpose if the at |east one
criterion is satisfied and is used for the designated
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[0014] FIG. 4 shows a compressed mode transmission in UMTS.

[0015] FIG. 5 shows a process for measuring GSM cells.

[0016] FIG. 6 shows three cell lists maintained by a terminal.

[0017] FIG. 7 shows three transmission gap pattern sequences for different purposes.
[0018] FIG. 8 shows a process for using RSSI gaps in GAP1.

[0019] FIG. 9 shows a process for using identification gaps in GAP2.

[0020] FIG. 10 shows a process for using re-confirmation gaps in GAP3.

[0021] FIG. 11 shows a process for using transmission gaps efficiently.

[0022] FIG. 12 shows a block diagram of a base station and a terminal.



[0020] FIG 10 shows a process for using

re-confirmation gaps in GAP3. [0021] FIG 11 shows a
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[0022] FIG 12 shows a bl ock diagram of a base station
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network 120 includes base stations 122 that
@W%I’ﬁ Wéﬁ’é‘ et gpverage arca ofS the GSM network. A base station is a fixed

station that communicates with the terminals and may also be called a Node B, a base

transceiver station (BTS), an access point, and so on. A base station controller (BSC)
couples to base stations 112 and provides coordination and control for these base
stations. UMTS network 120 includes base stations 122 that communicate with
terminals within the coverage area of the UMTS network. A radio network controller
(RNC) 124 couples to base stations 122 and provides coordination and control for these
base stations. RNC 124 communicates with BSC 114 to support inter-working between
the GSM and UMTS networks.

[0027] A multi-mode terminal 150 (e.g., a dual-mode cellular phone) can

communicate with GSM network 110 and UMTS network 120, typically with one



termnals within the coverage area of the UMIS
network. A radio network controller (RNC) 124 couples
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control for these base stations. RNC 124 commruni cates
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TDMA rarne as a duration of 4.615 ms. In the following description, the TDMA
frames are also referred to as GSM frames.
[0030] The control channels for GSM include a frequency correction channel
(FCCH), a synchronization channel (SCH), a broadcast control channel (BCCH), and a
common control channel (CCCH). The FCCH carries a tone that allows the terminals to
obtain frequency and coarse timing information for the GSM cell transmitting the
FCCH. The FCCH is sent in GSM frames 0, 10, 20, 30 and 40 of cach 51-frame
multiframe. The SCH carries (1) a reduced GSM frame number (RFN) that is used by

the terminals to synchronize their timing and frame numbering and (2) a BSIC that



TDVA franme has a duration of 4.615 ns. In the
follow ng description, the TDVA franes are al so
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for GSMinclude a frequency correction channel (FCCH),
a synchroni zati on channel (SCF), a broadcast control
channel (BCCH), and a common control channel
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[0034] In GSM network 110, neighboring cells transmit on different RF channels in
order to avoid intra-cell interference, as noted above. Thus, in order to make
measurements for GSM neighbor cells, terminal 150 may need to tune its RF receiver
away from a UMTS serving cell. While tuned away, terminal 150 is not able to receive
data from or transmit data to the UMTS serving cell. UMTS provides a mechanism to

allow terminal 150 to make measurements for GSM cells without losing data from the

UMTS network.



may al so be called a nonitored set, a neighbor cell
list, and so on. The nonitored list indicates (1) the
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nei ghbor cell and (2) the universal ARFCN (UARFCN) and
the scranbling code of each UTS nei ghbor cell .
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L938E bty ?osl_}ﬂwsow cePRRzd et NS o dBu e s n the
EGhpeM Qﬁddesué’@r%ﬁ&ﬁ‘ﬁc HAR F A HRLA ff@i@t&gﬁnﬁ{w $h accordance with

network. [ 0035] UMTS supports a conpressed node on the
d dvembrinskion | gapt prsteoro npruesse dvimolt eongiste oMItEmeing itragsmission gap

cell transpmi data to.termnal 150 during only a . .
Sierrioh 867 T Fratfotyr i SR Rekeh e g hamission geps.
Eh@NE M sHiistth gqumiag decb@ @it Rifn BAE kadH fRind Hembpdpsh across
frame. Termi nal 150 can tenporarily | eave UMIS network

e ragig frages.hd he tepnsission @ap gapemoscrugse ie defifrednishths following
{)é)ram%lr\éj,cel Is. [0036] FIG 4 shows a conpressed node
ransmssion in UMIS. In the conpressed node,

usar - $PeRIC(f (tendlaisdioh ghp batdth AepetidGDcdumt)t I @B 2MbEEEK tkdhsmission
accordance with a transm ssion gap pattern sequence,

whi ch2#IoppicEissVIgTn gt ternamissiog 2ap RALIHN SEIUACYap

patte and 2..EFach transmssio p pattern

" uhoo o B R S P iR umber of the fie
t r ansfussdiorg@dp JIeYn BEChsRiNsionelay pwitérhi(sloon® r4di o

frame or may span across two radio f?rarres. The o '
t r enshoddi(Ganyaipsigmetrelenstielquethe duragiod of ithreldrsbipanspdssion gap in

fol | oy eters:; m ssion gap pattern
repet %Ciﬁlg%ag%%%&%ﬁpﬁ%e%%eg% ‘ransm ssi on gap

pate eTEs. 2Vitrhinfisditie gdy RASII 5S1 A8 dgRBoR BF HRY RcSROMARERssion gap
TGSN (transm ssion gap starting slot nunber) - the

sl ot HwAesk frapgmisyien gan gatter Arenitsiitdn gap slot in the
AT PRI S et e L v s o
first fitst ambsEcssd @insgafsiddgHICHS formISMtssi on gap
pat.t e"rl"?}Pill(trgr?sn}igsigrll %Elps )p'attern length 1) — the duration of transmission gap
pattern 1 (1 to 144 radio frames).
e TGPL2 (transmission gap pattern length 2) — the duration of transmission gap
pattern 2 (1 to 144 radio frames).
The compressed mode is described in documents 3GPP TS 25.212 (section 4.4), 25.213
(sections 5.2.1 and 5.2.2), and 25.215 (section 6.1), all of which are publicly available.
[0037] FIG. 5 shows an exemplary process 500 for measuring GSM cells in
accordance with 3GPP TS 25.133. Terminal 150 may perform process 500, for
example, during a voice call with UMTS network 120. Terminal 150 obtains from

UMTS network 120 a monitored list with up to 32 GSM neighbor cells and up to 64
UMTS cells. UMTS network 120 may request terminal 150 to measure the GSM cells



TA2 (transm ssion gap length 2) - the duration of the

second transm ssion gap in each transm ssion gap
W@waeas2y 1 to 14 slots). TCD (transm ssion BEPUS2007/063227

di stance) - the duration between the starting slots of

the first and second transm s8ion gaps (15 to 269

slots). TGPLI (transm ssion gap pattern length 1) -

tE ati.gn,o ransm ssi.Q p.pattern 1 (. 1.t.0 144
PG ek o L SRSCIBNRD R AL Rrties B et o

the GSMheliduii @iid PBnddred NisNsid Sihial ag@PoPREBEMRasirdmdntd or these
144 radio franes). The conpressed node is described in

g8tlireht ©laepp 0rs Tis, BISI msesurqrasntymay bepmade) gsing a transmission
PRl Re Rt thespdit ordti g Raditp k6B it Qoriprhdy, which i
sdiledeG AP m«eim|me3r§%s1@mg@smglg@t fggﬂod{lgéaé s dﬂgri%l\ﬂncdetaﬁlsbelow.

. er nal ..1o .
B’E’F’gﬁf %r%?@@gé \é\%‘%é‘éﬁs s rgﬁ\éa%%ﬁ & tb&JPPI}T&)f%A % leégg(énfhng order
Wik OHMI@S R Wdakurd #@nts -Iflglr HeaGsipReabt ﬁ.bsﬁzt%gsek‘/lﬁfﬁapW§ does not

network 120 a nonitored list with up to o
presicedtbior blogd 520 anwll the first BASIMIRS is ebinplctdd\iid thetimiakfirst set of

nmay request term pal 0 sure the GSM ) )
RSP Ther SRt dErE pRRIneft on AP GSRASHS & b fpoiPrerkfst. Terminal
RN QertifiRs HRCBSNEOf §p & dlghb stk @RGHIG S cdliBewaeMare candidates
cells in the nonitored 1ist and obtains a set of RSSI

freabundenein( oflors20hes haaibSeldentifstiissk nS0pe MHErRES) wsing o
IEARHLGIENL, Takcle JRASAISE Il TBIRISSI ORGP gt BSIC

rn's W € purpose o carrier
feasficagiorNtwhich WheatlediGAR2hteth. G BRET edantifiditérnReHlock 520 is
measurenent in block 510 is described in detail bel ow

plodeierived i dektil agdows diermingh b Uaetogdeally re-forfigns the BSIC of cach
N ) : endi d ‘ ‘

TR LGN Lo (ICERT Bl BIP rE by AR EEn Myl I iopingd using o
ttaessnissddn papo paetn tsequehoc kith2Be potpoke bhEGEM BSIRSSIconfirmation”,
%ﬁag.iﬁﬂgﬁqgkﬁg d and the initial/first set of RSSI

asup Etrefit $°"6den obtained for all GSMcells in
Ed@@g]mmﬁm egl shbwt -a JRLANNRJY HRE ddensd dant h{ake& thihtained by

SIC of up to eight strongest GSM cells, which are

tsamtiabl & & sThomonitardd listrecopslinsoky ©33) GSNIheigdpCeells to be measured.

identificati on na erfor usi ng _a transnmni ion .
BEERh SR s TBthal P Flakr ESSL MeaRfedertes ZNH TR ets in the
Bohforedent hid pRvidenthe 10PISCOSME cEIR| WALhGAPZhd 18 KROMLestTOSM cells
BSIC identification in block 520 is al so described in

weeiard byéerownal ePnihBSIE5D Hetrqontiinsathr yor 8-@DvifqeHprghat have not
E%ﬁdﬁéln%eﬁf V@ﬂ&gvérdae @%M Ic%fjlncﬁylflfﬁbl Ié BLtolg ifde%%%l:d, tﬁaeGSM cell
e may be performed using a

re-confirmation

is moved to a re-confirmation list. Each GSM cell in the re-confirmation list is
periodically reconfirmed. A GSM cell that is not reconfirmed within a re-confirmation
timeout period is sent back to the BSIC 1D list.

[0040] The BSIC _ID list stores the top 8 GSM cells and discards other GSM cells,
if any, which are not among the top eight. A GSM cell that is not identified within an
identification timeout period is sent to the bottom of the BSIC ID list even if the RSSI
measurement for this cell is stronger than the RSSI measurements for other GSM cells
that have not yet faced timeout expiration. The BSIC ID list may be considered as
having two sub-lists - a non-timeout sub-list of GSM cells that have not yet faced BSIC
ID timeout and a timeout sub-list of GSM cells that have faced BSIC ID timeout. The



transm ssion gap pattern sequence with the purpose of

"GSM BSIC re-confirmation”, which is called GAP3
wheroeitess2f 0039] FIG 6 shows a di agram of t hr eBCT/EE1007/063227

lists that nay be maintained by term nal 150. The

nmoni tored |ist contains up t0932 GSM nei ghbor cells to

be neasured. In each RSSI scan, term nal 150 nakes

ﬁ%ﬁ{ cer[f?as ge%l% \r/an l%stfaoerln g)en?rtl\_‘égc eolrtlg blasnedt h %11‘ %S;S?%Iﬁegsw\gements

Fhe amg@lathsﬁfsl‘dlpp@idea bemeuhmdnblynebar mtnal 150 A BSIC

IDIlist contains the tog 8 GSM cells that have not

HW4R] i delhe ﬁliff‘eed istyyia r6 anagske ceprmjcally ppdeed ©viep time.  The

lrng?li:t%ﬂre] llrs?rlgltgﬁ Ig%tte& Q@C%m ?l}ssv@‘gl;‘éﬁghﬁgo(eag a Measurement
CeaMnMe‘sml ()M(]M)stmetSSageerfromh dal IngtweakonfTenBSICAD and re-
P E‘%ﬁ?ﬁ'ﬂ} hat o eitpees %Sﬁs'h%ré? %ﬂgg}{nﬂﬁg%kltﬂ%dﬁi@ble to have at
ﬁ%tc‘oﬂeDﬁl)édstSl\h O&ﬂoﬂn tercBInGrhRidd ﬁgt at Qﬁ}e%lste'ﬂembﬁl@nts in case
s and di scards ot her GSM cel any, which
barslomatto &ifdvigs ddsged opnaicgiaty. A GSM cel I that i's not

|f| thlna identj fi [ | e eio i S
L0t | " Fa Sy o PRRidaei R b RO KPS arffe birposes of
RSSI nigsemene IBSICOIdchitfiatiof] lind BT RNERIIrMBAGhH, tl3§pectively, if
RSS| rreasurerrents for other GSM cel I's that have not

Sféltﬂlnl’aladé@ Iequiees qunéoxfmswhmoglﬁ UM Seart@ortp 19 dypipally prevides all
B B0 SR S0 b 3 80 AP LTE M 120 may

ﬂ¢ﬁfE®IAPRr@AB2 hhdrSaP3 1ﬁwbnd>ussrha1ﬁ1fers(£M cells that have
faced BSICID tinmout. TheGSM cells in _each sub-

| i
3| nddgndeshaws b crempigas s SrioARSi PARSgNd GaP3 that may be
t
ﬁ%@?&éﬁ%"?& al 156 F‘Sggq]uﬁ%{h% !ra?né% eode chn%mr%ﬁﬁca oyf GAPI,

on-tinmeout T1ist. Hree sts In
Ge\Payam&im}AHB l yn pdlatle transreission ep m‘Ehmremmttpmrmﬂe (T6€MP) of 2, 3

A ZeurBnanfo Gy ST RkbaTentn il 0BT ahTeRan infnic
BE4HBE ki TNg, BSHEAND 06 6E0NH] TERRCORol Uk FRYINE ). GAPI

updat ed as GSM IS are identified i s desirabl
starthat\conagctijoe ﬁ]glmean@@o O0BGCEN) o eGAPR starty@t connection frarne number

hEn B0 T e chRincBby Bt iR ARE T eepBial SR TRAEN for cach

CAPMY khob2® ilsOdH 888 (GARhnsnt#éTen angk GOM3td@Mdiffdient GAPs do not

pur poses of RSSI neasurenent, BSIC identification, and
gslids mea spal et irame apd et gws) than fwo rasiariiagics egpof any three

Eo"tﬂ%‘&f&%r cﬁ{}’Waﬁ%%%&%}?estsws network 120 typically

pr oV esa he sane tine, e.g., at the
E{I(EKII ofEagh (@A R éncdadds. twd\iFdbstedsivar gapliZitety Each transmission gap

pattern has a duration of 8 radio frames or 80 ms and includes one transmission gap that

is 7 slots or 4.67 ms wide, which is slightly wider than one GSM frame of 4.615 ms.
The second transmission gap in each transmission gap pattern is omitted by setting TGD
to 270 slots. The transmission gaps for each GAP are thus spaced apart by 80 ms. The
transmission gaps in GAP2 are delayed by 2 radio frames or 20 ms with respect to the
transmission gaps in GAP1. The transmission gaps in GAP3 are delayed by 4 radio

frames or 40 ms with respect to the transmission gaps in GAP2.

Table 1



define GAPl, GAP2 and GAP3 in various manners. [0043]
FIG 7 shows an exenplary set of GAPl, GAP2 and GAP3

WO bar/108892 be provided to term nal 150. Tabl e 1PCT/E8207/063227
the paraneters for this exenplary set of GAPl, GAP2
and GAP3. In Table 1, transmi¥5ion gap neasurenent
purpose (TGW) of 2, 3 and 4 correspond to GAPl, GAP2

D » + — b AD  o £ HErY
aliu Oro, I SNTULI [AUT] A TTAaS] all T T Timt

At | SRVRITEPRG | Heh P d GIN A TGl el GF2 0 TP FGHA | TGPL2
(not ghown iin Tablp 1). GARilots{ tslats) [oslotsd psass)i| Giames) | (frames)
frame [nunberq (TGCFN) n, GARRx3tarts [at comnecti

on
f gg nugner .ﬂf-rz And GAR3 STalrts. at connec%i&gr TTame
n | n#6. | eral’. tlhe®TeCEN far éach is

8
chaper| i3 suGhfdikal (12 tiragsm ssyon gaps|frgm|t wy 8
gHerent—GRPs—dopot—cottde—{r—a—singterradigFrare .

P8 2) ro qarknithpnrt®o |radi o|framgs out |o#70ny thref
consecutive radio franes are conpressed. |[0044] Each

GAP includes two transm ssion gap patterns. Each
1004Ak i 9900 agdlapket t slraw Aasxemplaryasct oh GafP 18 GAdtfi and GAP3 that

franes  or 80 .06 _and includes transm.ssi on ga ha
e PR B oD Ut SRS HoRPRFT GRRS) R efiB8ke caps
hirany Qifrdabihramaree vellicsthad $hods givEhén Seend

transm ssion gap in each transm ssion gap pattern.is )
06t ed HG- Jeblsp mfowemn exomary| pighmepp oft th fsapspission gaps in

f &P d: apant heg;

t@?‘gﬁé r%%,%zlg%{ril@gaps3 %q&%r e gegl 1gy£§1bf§/§%e ?%éﬁ%amg Since the
fimanpesf UMY cetls may e regpraéainotio witheretpreatnginihs Sinoing g EsSM cells,

iRariivihied’ SrORS ok Ak AT aA B ST R Y BY S Y ames
W AYIRSSHOReAaPS in GAP2. Table 110045] FlG 7 and

Tabl'e 1 show an exenplary set of GAPl, GAP2 and GAP3
109471 mayl dominal | ¢ aerdeinfsghe detd taseamuledsrftl0, $NIT&d 530 in FIG. 5

network 12 al so al |l ocat Ps havi ng different,.

B amabet ) AT Srs s HEEEhg; Toh TehTsn e lpon S pst and the
frhfamidsict 84p PHRWS s@flicSe8 TRINRIUMBS ingfWeaRt120f HaR of the three tasks
transm ssion gaps in GAPlI, GAP2 and GAP3 to the GSM

meg e peifprmedss desqridee bplgwt i f rane. Since the tinming of

cel ' t < {0, .
IR, el A8 BRI B 85 Pk vt ot i
BAPRoainslcHARB amdyolawias |aapetasty RESI thes@Mchtsafesthase @M cells.

iven nonent. [0047] Term nal 150 perfqrns the thr

gangali ROy BakEchirakesideashd RS spmples er cach HSM celfand to flter
5@6‘3&@%5 'ﬁ{@éld&hr%\életﬁ Joiein LERRN3hedslifeilent RrGhMESSMN&IL. Each
noni t he

ore Ist a
RSSI sample is a power measurement for one RF channel of one GSM cell. The power

measurement may be made in any GSM frame. Terminal 150 spaces the RSSI samples
for each GSM cell as far apart in time as possible. This may be achieved, for example,
by cycling through the GSM cells in the monitored list three times and taking one RSSI
sample for each GSM cell in each cycle through the monitored list. Table 2 lists the
minimum number of RSSI samples that terminal 150 is required to take in each

transmission gap for different gap lengths.

Table 2

Gap length | Number of RSSI Gap length | Number of RSSI
TGL (slots) samples/gap TGL (slots) samples/gap




transm ssion gap pattern sequences from UMIS net wor k

120. Each of the three tasks may be perforned as
wale®enoisezl bel ow. [0048] Term nal 150 perfor msP@REB52007/063227

measurenent in block 510 for all GSMcells in the

nmoni tored |ist and obtains a blet of RSSI neasurenents

for these GSM cel |l s. Term' nal 150 is required to take

at | east—3—RSSH Dallpl es—fot c&t‘l‘l—%‘M—C‘E‘I‘Vt_ﬂ'ﬁ‘d—t_Oi
filtef/ averagel these RSSI sanples 1o obtain arf RSSI

measur enent for| that Mcel I'l| Each)RSSI| sanpl g4i s a

power t for one RE ichannel of ne GSMcell
The power jreasuf enent 3my be nade ild any| GSM f néane.
Term sanptes for eactt GSMTett

as far apart in tinme as possible. This may be
pobevediheftotal gmanpired by penfein mgREBT saghs téentESMon the number

lls in the nonitored Jist three times and taking on
RGN &Rt & thsr me%@reg;ém é[%? MUMRCRGE HABSRISHOR 1#ABY t}??d for RSS!
fé{égsu%}ﬁéﬁt ocfnﬁfjthl '(ﬁﬁratlo-ﬁa&{ &lcg tllah§rh§51BH %ag“dééd%iﬂ I@S‘S‘fbﬁéasurement

| es that term nal I's Tequired to take
The saobertaf amBoriissico neglap féram RSSIfsememay @a pomnpuigd ks follows:
Tabl e 2[0049] The total tinme required to perform an

RSSI scan is dependent gn the nunber of GSMcells in
the mpnitored 3Nt the ygr of transm ssion gaps Eq (1)
used for | RBBGLpag(@M®Nt, and the duration of each

transm ssion gap used for RSSI neasurenent. The nunber
of radio franes needed for an RSSI scan may be
whensuNedas 18 thefroimbene! GSM pels i theghpgtoxedriapl. | Eq (|)

(TG i.S the. nunbe

Jer s 'ORLY AL L PEN PR SR AR o 2 hfeivey.

| engt F@l‘(ﬂfl)tahd@ﬂﬂ}ﬁ@ 028 t@&pﬁnbbr NHSBI sdngs Rt M&) e obtained for
g(TAIl) and g(TAE.2) are the nunber of RSSI sanpl es

that rmay bEEHIHEERPs drand PaffSASiEFlyn gaps 1 and 2,

res pept Ylféo%mggr:]% ﬁggdﬁdqﬁ‘aﬁgmﬁglr%c ﬁoﬁr g'g f[ E@dqeénd

requl re scan ES a’ celli ng

oper a{ ddrioads aﬁfeﬁﬁigd@%raltd’iraheﬁ@X@Vlhﬁsgh@ﬁexit mig@emtapal ugue.
[ 0050 n equation (1), g(T&z), for i =1, 2, is a

Ldfﬂlgﬁgl on eﬂuatggc%? g‘iil“bir?g o0k Il 1%%, f%ngtlon or}e’l" @E{T‘gne({ is given in

M céel he transm ssion
Tulslati e @ikabay ofaGSMt el C8l. Y artliethe irahdpeidsiby gé.ﬁ\ﬂ@anon (TGLi) are

‘py%EcVa\ﬁ}rI iEiet:le-lgrgmed %3(? Uq\l/ﬁ"rg %retvgofrk rl%(():I ! %hg Iru?ri’lr‘t?esr o';?adrloe rlajlhlrese % Eeguired to
complete the RSSI scan is dependent on the number of transmission gaps used for RSSI
measurement.

[0051] In an embodiment, to reduce the time required for an RSSI scan, terminal
150 takes RSSI samples for unique ARFCNs instead of each ARFCN of each GSM cell.
Multiple GSM cells may be assigned the same ARFCN. An RSSI sample for an
ARFCN contains the total received power for all GSM cells transmitting on that
ARFCN. Terminal 150 typically makes no effort to determine how much each GSM
cell contributes to the total received power. Hence, if multiple RSSI samples are
obtained for multiple GSM cells transmitting on the same ARFCN, these RSSI samples

are likely to be similar, with any differences being due to measurement errors and

random fluctuation in received power.



conplete the RSSI scan is dependent on the nunber of

transm ssion gaps used for RSSI neasurenent. [0051] In
w@poogirtBsell ment, to reduce the tine required foPCEHOSREBI63227

scan, term nal 150 takes RSSI sanples for unique

ARFCNs instead of each ARFCN B¥ each GSM cel | .

Mul tiple GSM ceI I s rmy be assigned the sane ARFCN. An

[k S 2R o, § RGP Re P R REla ArFens

Tl rati @S cLHO irt Mﬁlrﬁ@hiowdm&tei chingf fSIT inay ehelethley RE®Esamples and
how much each GSM cell contributes to the total

plfaisi K2 peasremangnioe the ARKGNsipthe mesureapgyliss B ARFCN of
g%ﬁr%eat}ggg 8&‘? 'ﬁl’én ggggl fSoM l&%ashf&?@lgffnt ing %@Féﬂe The RSSI

{ hese sanp es are
sicadurangnt bt hgany ARHGN iretheascdsatengndlie may lmegsett ena&nibuted to
errors an doH1 fluctuation in received power.[0052]
T O AP 5@% f-orm a nmeasurenment |ist that contains

[iﬂeWrSm pe ARRENSohAEtIRY |theG§MS§ %&a%uﬂeﬁlehﬂe t%ﬁhatlofﬁfj rdk§tthe RSSI

nal 150 may then take RSSI sanpl es and obtain
ms&urefm@mw f@w@hﬁSM oclls ire theRECGhitoricd lishendreelsets ¢imepight strongest

RSy el Tt | Dont fantAR-ox, BrcoRash GRYCHLnTsminal 150

typicat %bﬁf@ﬁnﬁ%@\hdeﬁtlﬁ&@mm@ﬁﬂ% %@'ﬂtstrd)ﬂ%%t @By REls 9 ¥ 8Bquential
or at%,rlbuted to one or nmultiple GSM ce [ 0053]

Afden rstaétﬁtrgﬂvéh theptiongesRESM ﬁ@lbéhﬁneth@ AEY, strp@gerﬁ qaM qeéb and so on.
|
F&n !ﬁ%lé g ﬁ%tatlgr? at%%%gf“qgé t%ggseﬁlll(#]rtltgﬁt['gl @%M tel%g%ﬂ%?e BSIC is

itore And “sel'ect 8 ronges

aﬁ{nlosvn Teddavtriedd i 3GPPHEN25.d8ht i fi es the BSIC of each
cell. Terminpal 150 typically performs BSI C

[@éﬂl i fileamingh 1pOmayheerEirenBSL idsngiEsationgior @egiven G$M cell x in
| I ay 4o
RPN L2 5 oot S0 et Ry it BL LR (G ongpe FOCH.
BSitep Qd@nﬂmn‘al ¢30 dedodet drerSCRIbulsh Bergi byeGSPI cal & toy obtain the BSIC
M c ose BSIC.i no S ribed i P
et G cPfl0B8 afowa T KT A9 e BEF o i tieh BSM Hames 0, 10,
belet drfdl Rk @ thel REH & @inY GNGSRMiERES 1X11, 211 W0afd #0S Terflnal 150
step 1, termnal 150 detects for a tone sent by GSM

tyoidall dops nhtehai’@@lﬂy tlmlngtlef@rmathqunqiw &Hor. délsoeke germinal 150

he SCH rst M [ | t.o ohtain the BSIC

hafealti e ol Pereflorcibaret el R o8 Byl Bigpgilpble for
BSIG afthtifitatioBMntil @8R i9detd&led 22.GSN @NG. 4the t@ﬁwdété'&lon provides
SCHis sent in GSMfranes 1, 11, 21, 3 1 and 4

tremiiah 430 wEb fropencalang caese tinsag induanagiay fer ﬁ«Sl?vflgcell x. The coarse
J[IHIEI%’ Hl%tjm%ﬁofl Ao %rﬁﬁllla{l 1%0-to 6 0% &in Etg rv&ﬂlﬁ?'oné‘%%M frame) when

the SCH for GSM cell x is transmitted. Terminal 150 may then decode the SCH for
GSM cell x in the next transmission gap that aligns with the SCH.

[0055] For step 1, the first transmission gap used for tone detection may overlap any
of the GSM frames in the 51-frame multiframe, as shown in FIG. 7. If the first
transmission gap happens to overlap the FCCH for GSM cell x, then terminal 150 can
detect the tone for GSM cell x in one transmission gap. However, if the first
transmission gap is not aligned with the FCCH for GSM cell x, then terminal 150 may
require one or more additional transmission gaps in order to detect the tone on the

FCCH.



typically perfornms tone detection for GSMcell x in
each transm ssion gap avail able for BSIC
WO d@nndIserati on until a tone is detected for QGEM/U8L007/663227
The tone detection provides termnal 150 with

frequency and coarse timng iWformation for GSMcell x
. The coarse tining information allows termnal 150 to

t ain ne vmenth
RBRPL o7 P bl AORuLao AR 5 b8, ekl Bessut tone
dacaida ithenpBCHFbOEacESHERELEI] ¥ the BSKE MBXist,t tharsdtrd $Iha@'nlndlcate
gap that aligns with the SCH [0055] For step 1, th
ekt G Mafiamess 4f ey, daprhidetens éiﬁteﬁtﬁ%h%ﬁebf@@tqt@ﬁlpﬁﬁ‘ﬁyand failed for

y oM & r

%FF}S?/PC@}P chﬂ; eatgﬁgr\%n | rs}&ét?%%?f}iap Jlfgﬁéolgfcfr t?‘ﬁ'@detectlon the GSM
framn st s eidapsghyt tfmpmt—mmntgap ay dctbmpntd e ThECdofdois theBMhecked to
cell. x ern1 150 can.detect the tone for
tepiityyal é% ifoom@mgqns Aeigstion s mespdously EEh s GOM frame.
ThaRSTEn SN N HPRay %he‘ﬂcbte Aot ABe YEsh thefdr Gk Rhe @Metion has
cell X, then termnal 150 may require one or nore
a@tdpmvmnéy fardahanthss GGM gfalpsﬁ | Rhisrder, towe deftetn tsheot attempted

tone theF 0056] nenbo ter
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HPeTtingdngy betriggered by an event (for event triggered reporting), by expiration of a
timer (for periodic reporting), and so on.

[0059] In an aspect, terminal 150 utilizes the allocated transmission gaps in an
efficient manner to achieve good performance. Terminal 150 may utilize a transmission
gap for its designated purpose or an alternate purpose. This may allow terminal 150 to
quickly and efficiently identify good GSM cells for handover at any given moment.
[0060] Table 3 lists the three transmission gap pattern sequences GAP1, GAP2 and
GAP3 for different purposes. For each GAP, Table 3 lists alternate uses for that GAP as

well as exemplary criteria for using the GAP for the alternate purposes. The alternate
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enpbodi nent, termnal 150 perforns the first RSSI scan
using all three GAPl, GAP2 and GAP3 to obtain an
[0¥6L] al Isen e@fbomnt,ﬁemalekéé)megfoms thenlersGBMP Egdangising all three

or a t5~,0f  ti.ne. Ter ng 1 s not abl.e to
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téBnh iafsheaéd amouandf BokC Teemizani 50 i3aiot able t6 @sPeAP2vi@ldyGAP3 for
until after the initial set of RSSI neasurenents has

heelesighatad REEOs BSIG léemﬁfwarloq%i RaiC &- ﬁ@réirawfw respectively,
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scan in a s peri o
mab adiicrentty, u@litceGAPReantli GAP3 I%SS{/ells mGAPtlefomdmpletk 8Be first RSSI
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PG AT HMEPERB |, GAP2 and GAP3 to qui ckly

I'JI%II%EI It I;Mrdgatg %ﬁ;@%ﬁm@ﬁe afiSMreetilst REST BidhakerhmPali 150N forms BSIC
identification using GAP2 and GAP3 or using all three GAP1, GAP2 and GAP3 to
quickly identify at least one GSM cell. Terminal 150 is not able to use GAP3 for the
designated purpose of BSIC re-confirmation until after at least one GSM cell has been
identified. Hence, terminal 150 may efficiently utilize GAP3 (and possibly GAP1) as
well as GAP2 to identify GSM cells in a shorter time period.

[0063] After at lecast one GSM cell has been identified, GAP1 should be used to
make RSSI measurements to ensure that the strongest GSM cells are identified even as
terminal 150 moves about the network. However, in certain instances, it is desirable to

use GAP1 and/or GAP3 for BSIC identification. For example, if the monitored list has

been updated with new GSM cells or if the re-confirmation list becomes empty, then it
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Frnax (block 820). In an embodiment, Fp, is equal to 20 radio frames and F,, is equal
to 100 radio frames. Fpi, and Fna. may also be set to other values. For block 820, F;
may be set to Fuax if it is greater than Frax and may be set to Fpi, if it is less than Fpip.
The RSSI gaps in the next F, radio frames are then used for BSIC identification (block
822).

[0067] FIG. 8 shows a specific embodiment in which RSSI gaps are used for BSIC
identification after completing an RSSI scan with at least one new GSM cell. RSSI

gaps may also be used for BSIC identification based on some other criteria.
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AREMEEatiol gafe$bloloro2h. ock t4andvitenisa Yiat efoMyledk 9ns| shen the
made whet her the sel ected cell has not been

rdepbfgatiopeap v ushél forBEE re-confirmation of the selected cell (block 930).
[0071] If the answer is ‘No’ for any one of blocks 924, 926 and 928, then the

selected cell is removed from consideration, and a determination is made whether all
cells in the re-confirmation list have been considered (block 932). If the answer is ‘No’,
then the process returns to block 920 to select the next oldest cell in the re-confirmation
list for consideration. If all cells in the re-confirmation list have been considered and
the identification gap is not used for any of these cells, then the gap is used for BSIC

identification (block 934), and the process then terminates.
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considered (block 1026). If the answer is ‘No’, then the process returns to block 1020
to select the next oldest cell in the re-confirmation list for consideration. Otherwise, if
all cells in the re-confirmation list have been considered and none of the cells in the list
can use the re-confirmation gap, then the gap is used for BSIC identification (block
1028).

[0076] In the embodiment shown in FIG. 10, a re-confirmation gap is used for RSSI
measurement if the first RSSI scan has not been completed. The re-confirmation gap is

used for BSIC identification if the gap cannot be used for re-confirmation of any cell in
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g%%llrioﬁsa gall{{s%rergn({)foclg n1(:{16). The transmission gap is used for the designated
purpose if the at least one criterion is not satisfied (block 1118).

[0080] FIG. 12 shows a block diagram of a base station 122x in UMTS network
120 and terminal 150. On the downlink, at base station 122x, a transmit (TX) data
processor 1212 formats, encodes, and interleaves traffic data and signaling for terminal
150. A modulator (MOD) 1214 channelizes/spreads, scrambles, and modulates the
output of TX data processor 1212 and provides a stream of chips. The processing of
traffic data and signaling in UMTS is described in 3GPP TS 25-321, TS 25-308, TS 25-

212, and other 3GPP documents. A transmitter (TMTR) 1216 conditions (e.g., converts



the transm ssion gap may be used for BSIC

identification, e.g., if no cells have been identified
w@rw/00382f RSSI neasurenents have been nmade f oPCHEUS2007/063227

| east one new cell. The designated purpose may be BSIC

i dentification, and the transt ssion gap may be used

for BSIC re-confirmation, e.g., if an identified cel

7 R SR L oSy P RSPy, ERINRER Bl SPBh of chips and
p&@rentd 4 deenlinkt dgriah evHictadd 3in saited viedh antéhnganes.al , the
t ransm ssi on gaflnay be used for an alternate purpose
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critertronis satrsfie e transm ssion
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station 122x, a transmt (TX) data processor '
g Geniatutede ssthe emod daspleaaand provalek spwmbel dstimfafas cwhligh are estimates

and sjgnaling for termnal 150, A podul ator. 1214
v Sutl bbby Bt 38tiom B Autcarist TiRh dih processor
P28 ePEinteflcakls BAd Bcdodes BSIOMbRIstinfineh, BRI BRSre@eivdd RRRYts, and
of chips. The processing of traffic data and s&ggallng

piovigor de¢agled edatr: | Bbel prasesarpPby depadgatpr 178 a8d $98 datpprocessor
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P AT, AT RG] STTAAT s procosr

am, rdspesivefyi. | ters, and frequency upconverts) the
stream of chi ps_and generates a downlink signal, which

|82} andP theaplink HATndetanand) signalifm gy prosessedr i fall X data
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er
G5M, aind ttiESBittedt werdosennAn26AnaAl B&2 paton d22x, ghe uplink signal is

recei yed sjgna 0 a r.eceiver (RCVR 54. Recei ver

ieogned Bharielns2 e.cgm_,{ltl?rithtaras,seca?fﬁ% i%lﬁegfo%%ssg Réricdpmodulator
N GAN VeI préctedscdi 1) 4 R&S Yath BRodc8%811986 & QR@r the uplink data
obtain input sanples.” A denodulator (DEMOD) 1256
aebugratinkes, dechannel i zes/ despreads, and denodul at es

L83 oF ranP BB o R by 2YL GRE 47 e P PR gp HELER sion

$2BE drfnteddiddl 190, k@pedtMely( REmdata1 PI0GRISBID slo?d8ata and program
dei nter|l eaves and decodes the synbol estimates, checks

eaflss ferclds etntipndRex nd seveninl dvP despestizdie Cangrolier/mmagessor 1270
BA5RA R BB 200,00, B ke, BL BRSSO n i
12l dngrdossdat@ jprice 93 orCon2bAer/pres¢geat 1276 ¢ceives the monitored
list and the transmission gap pattern sequences from UMTS network 120. Controller/
processor 1270 directs receiver 1254 to make measurements for GSM cells at time
intervals determined by the transmission gaps in the allocated transmission gap pattern
sequences. These cell measurements may be for RSSI measurements, tone detection
(for BSIC identification), and SCH decoding (for BSIC identification and re-
confirmation). Upon completing the cell measurements and whenever a reporting event
is triggered, controller/processor 1270 generates a measurement report and sends the

report to UMTS network 120.



[0082] On the uplink, traffic data and signaling are
processed by a TX data processor 1282, further

weew@eaeserl by a nodul ator 1284, conditioned byP@&I/US2007/063227

transmtter 1286, and transmtted via antenna 1252. At

base station 122x, the uplink?&ignal is received by

antenna 1224, conditioned by a receiver 1242,

B85F =5t TR B e BR CL BB B RS s
ﬂﬁt@SM%dSU ISl hdrgorks008:3}e @@Hﬁlﬁ@éd iy ARG Beassd s otRs3Qypes of
and 1270 control the operation at base station 122x

BefWofksy yhishimapsiopleraens other vasliq techpdegites 1232 and 1272
d
[OBSF o 1 GN InBLARERA ERARRCOheBRE it B B¢ ffpBRinied by

najoual meaﬂsrrplFeﬂemmplreptﬂms t8€Miquas Eh@ b8, inplanessd 9 hardware,
n FlG rocess 1000 in FIG .10 process .
ion SedTeq ot Gt bigHT By hSF9Eeske: & M oRbedapagntation. the
bR ik €ded foSterARd Jeh@néa@@@ﬁﬁh@%@nb@ﬁﬁ)lﬁﬁéﬁt@d Within one or
sequences from UMIS network 120. Controller/ processor
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nt er
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neasur enents, tone detecFlon for BSI C

isAPTOR¢seeisi sleptronia dlestes.deder |eh:gtr(>m© rurgs| ¢esigned to perform the
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[0086] | ggi ed fird@natd ahd/er /spfraars foplchaniatioe e atelthiques may be
neasurenent report and sends the rePort to UMIS
1

Herlgpented 20t emdwjes KBE- AIrardpiEs. fumstiensy (anfresgsQp dhanperform the
I I o
fnemoot leg., mepmy d’r2721eﬁ WG kE2) andi axbcutad biy rppprecasedr (@tgrerrocessor

nol ogi es 008 The, cel.l. asur enent
i‘gﬂm 55@ f‘ave%rgrm%d? higp %rﬁelﬁa@ vthin {Rg FesEsey apyexternal to the

¥RkiQys nmeans. For exanple, these techniques may be
| npl enented in hardware, firmvare, software, or a
H98B5] natﬂmmr@\hemsectﬂ%crllﬁwm o theadidolased anmhsidements strirovided to enable

S BESR LR TSR RS R RS ER Svrions

ﬁfaaﬁlcfan@nsl tottREE %&ﬁﬁ)dﬁh&ﬁy{xﬁlﬁ bé AT Jappate@i thahoseis@NRU in the art,
processors (DSPs), digital signal processing devices
fShpRpnerjy Iergm’rﬁsﬁ@ﬁ éleri élgreen dayibe appliel psotherfangdjodiments without

85 %?tﬁ ltﬁeg tfl{? Ath %%htlorp r ?ﬁ&ss %1% ét’esent invention is not
cdjn r ers, cro co roI m Cr opf 6cessor s,
pltactd mﬁbe:luﬁi&wl wethe eﬁﬂohd&lmeatseghbmmmmmbuttls todlesacgoridd tlee widest

erformthe
Ecope consistent with the principles and novel features disclosed herein.

[0088] WHAT IS CLAIMED IS:



functions descri bed herein, or a conbination thereof.
[0086] For a firmmare and/or software inplenentation,

w0 b@7t1e3sbni ques may be inpl enmented with nodul eBCT/ES2907/063227

procedures, functions, and so on) that performthe
functions described herein. THe firmware and/ or

software codes may be stored in a nenory (e.g., nenory

1272 in FIG 12) and executed by a processor (e.qg.

processor 1270). The nenory may be inplenented within

the processor or external to thefgrocessor. [0087] The

previ ous description of t sed enbodi nents is

provi ded to enabl e any person skilled in the art to

make or use the present invention. Various

nmodi ficati aasphfatules@pRRedi ments will be readily

apparent to tﬁose skllFed I'n the art, and the generic

pri ncitploast ded |pﬁwswer®nﬁgm§i toedetpppiinech designdied purpose for a
%@s?xﬁ'ssqgnn%%)n% %1%% vPl?etﬂ%er e grglgs 1tsSr}§n é | Ifs' ltlsaglre f%% ?119 Qlternate
pirpestdeded on belchdt Bt eﬁteh@nt ahel tenke diemkﬁnﬁmvghp rfelr bk Alternate
but is to be accorded the wi dest scope consi stent with
PHEoLsYif Hsi ghleast ensceritesing)is satisfiad:e®ddi scl osed herei n.

[ 0088} WAL LB NoVED:d 151 PbAl MBcdsoiAn appar atus

conpri sl ng: Hgast one processor configured to

deternine a deS|gnated purpose for a transm ssion gap,

to de erniiﬁ whet her tEe tra si on @g is usable
for af al t ePhaPEA3HSPS eCﬁgg d ?_{ ergin |t Ispst one processor is

S floRddoR, uRNGe tRANYSRsHA ega% rp e §@'1é?ﬁteg.alﬂnﬁ&§e £ A% at least one
alternate purpoself the at | east one criterion is

suiciien isowt samticd menory coupled to the at |east one
processor. 2. The apparatus of claim1l, wherein the at
| east one processor is configured to use the

transgi ssi Ohc GpParfafifs bNe1MAS 1 IRARIN AHE pdb%%nhtfedtﬂj\ﬁp@ffe for the
| east one criterion is not satisfied. 3. The apparatus

Beanseligsion gap Meweﬁrwwweroﬁé@m@nd@étﬁy p@#@p@sSéCb gentifjgation or BSIC
}e-%ﬁ%%?ﬁ) nang P&%I e %ttn[egélts(%% é? CG&B?H% QQII}Tf'iH%qEQ& t5 %eterrmne

ahetheh efceirmshtigicnt gdpeastsabhefqpriocessiosighs sm&ﬁﬁﬂhgmﬂﬁdtor (RSSI)
to detern1ne whet her the transm ssion gap is usable

PSS EREtved signal strength indicator (RSSI)

nmeasur ement .

4. The apparatus of claim 3, wherein the transmission gap is usable for
RSSI measurement if an RSSI scan has not been completed and no cells are available

for identification.

5. The apparatus of claim 1, wherein the designated purpose for the
transmission gap is received signal strength indicator (RSSI) measurement, and wherein
the at least one processor is configured to determine whether the transmission gap is

usable for base transceiver station identity code (BSIC) identification.

6. The apparatus of claim 5, wherein the transmission gap is usable for

BSIC identification if no cells have been identified.



4. The apparatus of claim 3, wherein the transm ssion
gap is usable for RSSI neasurenent if an RSSI scan has

woio7hesse2 conpl et ed and no cells are avai |l abl eP€DES2007/063227

identification. 5. The apparatus of claim1l, wherein

the designated purpose for th& transmi ssion gap is

recei ved signal strength i ndi cat or (RSSI) measur enent ,

and erein, the at Qces confl ur ed

o doter mi At Whefhuy PRt £ SHPCE IR RN I £ wsabe for
BSIC hisfitatRnsi€ ab \cells bivaticon idshantd ayd R‘SSE n{eB&lréﬁlents have been
identification. 6. The apparatus of claim5, wherein

éeﬁFéhgﬁﬁéﬁpéﬁwéﬁﬂ-ls usabl e for BSIC identification

if no cells have been identified.7. The apparatus of
claim5, wherein the transm ssion gap is usable for

BSI C Bdent Th¢ cappamatusi §f rtaimel ) mH&mﬁe theedesighetatl i furpeke for the

and RSS|I neasurenments have been a

HaRyueyen ggp lsrﬁéseaﬁﬁé*%if’% Stgfons f thtyl co%@é%@ aﬁélfﬂcanon and
AaslanNAtad 1Y BRSFoE QLo § %oﬁﬁ@ﬁ’@({r’tos §ét9{'ihlﬁ@ RhkfheP8R&ransmission
transcei ver station identity code (BSIC
gdentusdlile &riBYC rerednfnmeationn t he at Ieast one processor

is configured to determ ne whether the transm ssion

gap is usable for BSIC re-confirmation. 9. The

appar at us Qhe b, oM@4ifi 18, t BRerdin hIRASE BA® one processor is
processor is configured to select one identified cel

eanfiguiddnte, scleehpnd Wgnipfigchccdinati ajeme ftirdag vafh an iigntified cell that is
{e%&?fn Ifrﬁedr{g%t eec’%lﬁtthf At E@fl%y the %ﬁsr%%mgﬁ % %?o%ol?SItChree-conﬁrmatlon of

ransm ssi on e-con

telseeted celeiﬂthet ielédﬂﬁﬁi stilresdtethc aelchstpetstctibe. at | east
one criterion. 10. The apparatus of claim8, wherein
the transm ssion gap is usable for BSIC

re- COP(S | gl %Ep%{%t&?%f' 48Rt BT [adrefifhile FI I me%sflcfﬂ gil}frl]st usable for

si gnal 'strengt has not been recon
BSHEd et-evnfirmadon ifrm ipentified.cell has SiiBciappagrat stsength addaiasmot been

1, erei n. t.he desi gnat ed. e for the transm ssion
%an\ﬁ-?@ d%“?ﬁé’ﬁ%@&?g%}eﬁé PR, dentity code (BSIC)
re-confirmati on, and wherein the at | east one
processor is configured to determ ne whether the

t ranshl.ssi Ghe ga@pariaglws%l@laérnf br vigrain i the rdeistanatad i pnpose for the
of cla

fiamir BRI 8hurSu S iB8Fb Hn B L s pagpfrption. and

WatreiSthbla@ 18201 orfcepro b iNRbAREUred taidteintl 8O bihkinef teakdnsmission
13. A nmethod conprising :
gap is usable for BSIC identification.

12. The apparatus of claim 11, wherein the transmission gap is usable for

BSIC identification if not usable for re-confirmation of any identified cell.

13. A method comprising:

determining a designated purpose for a transmission gap;

determining whether the transmission gap is usable for an alternate purpose
based on at least one criterion; and

using the transmission gap for the alternate purpose if the at least one criterion is

satisfied.



determ ning a designated purpose for a transm ssion

gap; determ ning whether the transm ssion gap is
wasabliesstbr an al ternate purpose based on at |REEUSNE063227

criterion; and using the transm ssion gap for the

alternate purpose if the at |&ast one criterion is

satisfied. 14. The nethod of claim13, wherein the

determnin mhet er S fran ssi.on s, _usahl e f.or

E% d %gretm gt%@ 4

| t Rher th
an al t€rnat & purpose cdﬁ%?lses ngCERE Mg whether the

da@nﬁﬁbadtﬁghpnﬂﬁmfofr@ﬁ attaﬁatbq)aﬁma: S&h@[ﬁbe@ap as being

for base transceiver station |dent|ty code (BSI O

i dent idenfyingofcoresisapied marRasAfipy figt rémigp gap as being for base

BELE CL g AR E bodIRAC PSR F21100 2RRIC R R0 R and

bas eddaormwhiizhelictiaar tEéS{i‘shnmasrnom asp baenble dnpfeeeleeld 51gnal strength
cells are avajl abl e for |f|c tion,

ether
E&%.@%@?{bﬂw@%ﬁw bageql Oﬁw:éh%@trr?@dﬂgg 8§24 Rgspeen completed,
Wﬁ@t‘h@ﬂ aﬁlytcl%ﬁs SeLREMUN R iheHERTon B LEARSM GShORoap

I's usabl’e for an alternate purpose conprises
identifying the designated purpose for the

trans SSI as being for, recei ved, si naI Strengt

i ndi odtor I PSPTAE 280 SRBhe | > A RGOS iR AR RERIRME: fgicter the
ﬁ&%nh&ﬁﬁﬁ@hﬁ@h@ﬂﬂ@ﬁﬁahﬁh&ﬁ&@b@gﬁﬁéc&ﬁﬁﬁm&ransce|Ver

station identity code (BSIC entification based on

whet hisientafyyngctap Idgmgra%i meweu feetheitfangdissigh gah ay bergsfor received
| east | |
T S R B RSP RO R B e hoa of claim 13,

wher eddteintigingeligstigrithe gramdneibdien ghhés ﬁgaarebem bSSeOﬂﬁatg&Eiver station
i s usable for an alternate purpose conpri

ldgati ‘f%die n@sﬂﬂ}g iqgatifigaiondepseds op o¥ethsy antyh@lls have been identified,
ARSIk SSH rﬂ@asg %Ipd%g erf d?ﬁﬁ‘ Gt feﬁ?[ 318 g%%ecrells&aat dd¥bination

entity code enti catlon ternini
ﬁh&mﬁer the transm ssion gap is usable for BSIC
re-confirmati on based on whether an identified cel
has sufficient signal strength, whether the identified
cel I h@s note beemol e6PNdhikies, WinhBidh ahpr a@t@ﬁﬁh{ﬂgn %ether the
time period, or a conbination ‘thereof. 17. The meth
wansolistion d4P, is weedbieefon an herdate urmont pgmphsss her t he
Lrans Heah e AP ntRA PufdsR 0P eI B BOB8ing for base
transceiver station identity code (BSIC) identification, and

determining whether the transmission gap is usable for BSIC re-confirmation
based on whether an identified cell has sufficient signal strength, whether the identified
cell has not been reconfirmed within a predetermined time period, or a combination

thereof.

17. The method of claim 13, wherein the determining whether the
transmission gap is usable for an alternate purpose comprises

identifying the designated purpose for the transmission gap as being for base
transceiver station identity code (BSIC) re-confirmation, and

determining whether the transmission gap is usable for BSIC identification
based on whether any cell has been identified, whether the transmission gap is usable

for re-confirmation of any identified cell, or a combination thereof.



identifying the designated purpose for the
transm ssion gap as being for base transceiver station

WO d@nitdsg2 code (BSIC) re-confirmation, and detRBCHUSINY063227
whet her the transmi ssion gap is usable for BSIC
i dentification based on whet ¥ any cell has been
identified, whether the transm ssion gap is usable for
re-confirmation of any identified cell, or a
conbi nation thereof.18. An apparatus conprising: mneans
for deg.er mARiapgaratudesingrigihgd purpose for a
transm ssi on gap;. neans for determ ning whet her the
t r ansHicaw fondefamningg ssdepigated purpesufor 8 MIASBISHOR Bake
basedm%ﬁlﬂorld%?e%inqg %Aﬁﬁrefhteﬁ tHeO énsﬁﬂ.%idﬁe Sisflgﬁblgsfbln En alternate
the transm ssion gap for the alternate rpose if the
piirpbedsedmeatdeast end aitetion;satli sfi ed. 19. The apparat us
of claim 18, wherein the peans for determ ni ng whet he
the tP§ EU51BR s @isionee JPBYhe e’é’l%eeﬁ%‘?sé%&le at least one
BYCRES R GRIMYg ses nmeans for identifying the designated
pur pose for the transm ssion gap as being for base
transcei ver station identity code (BSIC)

identificatjon or BSI e-confirmtion, an ns for

et or Kt ngPoARERERS Phehfh 3o meaTb IR gap a0l aga e gy vhether
fheeRhvalsidh %ﬁ%is whbIeme dh d1fReHaéaphRpodcRomIpkiseeasur ement

based on whether an RSSI scan has been conpl et ed,

whet heamipr dddntifying éheadesignatsd eoufpnse ifelethe itrangmission gapras being
i L r L 20, T f j -
A R R OB APt BRI CERER SR R by BSTE R-Lirmacion
ffdansm ssion gap is usable for an alternate purpose
conprises peans for identifying the_designategﬂgurpose .
for tReuSIhderIENHE WtheadhEnsgisim ghadeuteblener Bcoiupd signal

ﬁ?&%{ho?ndlgagw .QQS/STE %@as&ﬁﬁe bra&i'%ic Bﬂf\ivﬁé{ﬁéri e ’RSaS]dscan has been
nmeans for determ ning ether the transm ssion gap I's
usafiktedf whetBS aGy icdiéndre iva dibicfor iizasficaonret toabisation thereof.
cell has been identified, whether the transm ssion gap

is usable for re-confirmati on of any identified cell

or a g@nbi fa LeRhrilEbeefaim 481 whércRf RERSHYs fheadaRhifing whether
media for storing instructions operable in a wreless

thetiapemiseion gep evusible for aledicyrase pdpegroooweisésor a
transni ssi on.gap:. .det.erm ne m@ether the.transm ssion ,
gap + Butalr PR AE ] kel Tt S UBRSMSBh Wp as being
for base transceiver station identity code (BSIC) re-confirmation, and

means for determining whether the transmission gap is usable for BSIC
identification based on whether any cell has been identified, whether the transmission

gap is usable for re-confirmation of any identified cell, or a combination thereof.

21. A processor readable media for storing instructions operable in a wireless
device to:

determine a designated purpose for a transmission gap;

determine whether the transmission gap is usable for an alternate purpose based
on at least one criterion; and

use the transmission gap for the alternate purpose if the at least one criterion is

satisfied.



on at |least one criterion; and use the transmn ssion
gap for the alternate purpose if the at | east one

w@eooraoeisen i s satisfied.22. The processor readedil/8S2007/063227

media of claim21, and further for storing
instructions operable to: ide#ify the designated
pur pose for the transm ssion gap as being for base
transgei ver., station identi Ly & ) .
| dent P41 cat Tor S RE) ‘E‘Sa%iabl%on‘f‘do ft(?élﬁn Hnd"del B fgr storing
mﬁﬁﬁ&ﬁmsbb@abma@sn133|on gap i s usable for recei ved
signal strength indicator (RSSI) neasurenent based on
whet hilentify thssfiesigngtpdhaarppee forcgplratsarssioghaemes baigg for base
|.s: A S
BNl PRl Fod JBSIG PN AGRbA BPBSRE risanfirmation; and
of cl d¢toanzie warechet ulid hensnﬁlesnorstgaps lig gsabis faruetdiosts signal strength
perabl identify the designated ose for, the
pdigatat @étsghnﬁswr%e dangf! PR 3 RSk evapepassbest gmpleted.
bvﬂ@t'ﬂ%ﬂ Ay £A98rc (BT Ble fR1EBHLAERL bp@ coffiflafil MEAbRE
whet her “the transm ssion gap Is usable for BSIC
identification based on whether any cell has been
identjfied,, whether the trans SSIO a S
recon $r rrawtrp%ri’rg‘fes%?ﬁyrqaﬁaé’ﬁ? Rak:! e&ﬁgﬂ g)rl nd ﬁnJ[her fof storing
FRIFRHIMAL bpRtablees.eof . 24. An apparatus conprising: at
| east one processor configured to determ ne a first
| i st wntifydths deseanatedcpurp@e) farhtisnisdnsntissiong gae @snkping for base
h RF channel
#%%¥ﬁ§£%§$§¥nﬁ%§¥$?%ﬁﬁgégéfg}(%@gﬁgﬁgggﬁén by at | east
one ceédtbrniific thethee &@Hﬁadsﬁﬁislont @pabtugitic frd8SICedcstifiadibn based
strengﬁh |nd|cator (RSSI'). neasurenent for each of the
e whisHishams cglhhasieeniidantificr swhetherdthe drapsmisigygap dhusable for re-

mlIRASUE SRR (iRl EASH FEnfhaRRRIndGreach of the at

east one ce in the secon transmtting on the
RF channel ; and a nenory coupled to the at | east one
proce An apgaratus conprising: at |east one

25.
proceéior éBﬁPPﬂﬁ?%& 1grBeermine a list of cells to

be i dgntid bedpRessof Qnfigakd 6 Qblerhie st 1P bf rdd® KERRncy (RF)
track of frames, if any, used unsuccessfully to

cldaeln@ls ffqr & brsovelibt afimlls & be Im@@mr@d Wﬁ@r@e IeaclmRF lsharmel in the first
b% 18 us%l r transrmsrgf)otn lg)r evieaé{ one ce thg slecdo% hst yto oq)?am received

signal strength indicator (RSSI) measurement for each of the RF channels in the first
list, and to attribute the RSSI measurement for each RF channel to cach of the at least
one cell in the second list transmitting on the RF channel; and

a memory coupled to the at least one processor.

25.  An apparatus comprising:

at least one processor configured to determine a list of cells to be identified and,
for each cell in the list, to keep track of frames, if any, used unsuccessfully to identify
the cell and to allocate the cell with at least one frame not previously used to identify
the cell; and

a memory coupled to the at least one processor.



a menory coupled to the at | east one processor.26. The
apparatus of claim25, wherein the at |east one

wpewecaeser is configured to ascertain a frame PCT/US2007/063227
corresponding to a transm ssion gap, to select a cell
fromthe list, and to allocat? the transnission gap to
the selected cell for identification if the
Fg;;??@;n? ggsa{é)ﬁ)ezrg ué\évgc eﬁrl]aﬁrtn Eg,e(\j)kaélrre%\{ 'R Salltyletaglt one processor is
configured to ascertain a frame corresponding to a transmission gap, to select a cell

from the list, and to allocate the transmission gap to the selected cell for identification if

the corresponding frame was not used previously to identify the selected cell.



