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These wireless networks may be capable of supporting communication for multiple

TN

users by sharing the available network resources. Examples of such wireless networks
include Code Division Multiple Access (CDMA) networks, Time Division Multiple
Access (TDMA) networks, and Frequency Division Multiple Access (FDMA)
networks. These wireless networks may also utilize various radio access technologies
(RATs) such as Wideband-CDMA (W-CDMA), édmaZOOO, Global System for Mobile
Communications (GSM), and so on, which are known in the art.

[0004] A terminal may be capable of communicating with multiple wireless
networks such as a Univeréal 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 sérving 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 sirength, frequency,
timing, and identity of the cells. The cell measureménts allow the teimihal to ascertain

whether any cell in the other wireless network is better than the current serving cell. If a
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"GSM BSI C re-confirmation" (GAP3). Each transm ssion gap pattern

sequence indicates gaps in transm ssion, or transm ssion gaps, that

allow the term nal to nmake 'neasursw]gy nei ghbor cells in the

conpressed node. [0008] In an enboti e term nal nakes received
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network at least two transmission gap pattern sequences for different measurement

purposes. For example, the terminal may obtain a fransmission gap pattern sequence for
“GSM carrier RSSI measurements” (GAP1), a transmission gap pattern sequence for
“GSM initial BSIC identification” (GAP2), and a transmission gap pattern sequence for
“GSM BSIC re-confirmation” (GAP3). Each transmission gap pattem sequence
indicates gaps in transmission, or transmission gaps, that allow the terminal to make
measurements for neighbor cells in the compressed mode.

[0008] In an embodiment, the terminal makes received signal strength indicator
(RSS) measurements for the GSM cells in the monitored set using multiple ones of the
allocated transmission gap pattern sequences, e.g., using GAP1, GAP2 and GAP3. The
terminal then identifies the base transceiver station identity code (BSIC) for at least one
GSM cell, e.g., the 8 strongest GSM cells. For the BSIC identification, the terminal
may initially detect for a tone on a frequency correction channel (FCCH) from each

GSM cell using multiple transmission gap pattern sequences, e.g., using GAP2 and
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in UMTS. [1eQilidélol. G 3 shows a frane structure in GSM [00141 FIG 4

shows a conpressed node transm ssion in UMIS. [0015] FIG 5 shows a
process for nmeasuring GSM cells. [0016] FIG 6A shows an exenplary
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mean "serviglips FIGSK8RoWLa GSM network and a UMTS network.

[0012]  FIG. 2 shows a frame structure for the downlink in UMTS.

[0013]  FIG. 3 shows a frame structure in GSM.

[0014]  FIG. 4 shows a compressed mode transmission in UMTS.

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

[0016]  FIG. 6A shows an exemplary set of GAP1, GAP2 and GAP3.

[0017]  FIG. 6B shows transmission gaps available with GAP1, GAP2 and GAP3.
[0018]  FIG. 7A shows alignment of transmission gaps in GAP2 to GSM frames.
[0019]  FIG. 7B shows alignment of transmission gaps in GAP2 and GAP3 to GSM
frames.

[0020]  FIG. 8 shows a process for measuring and reporting GSM cells.

[0021]  FIG. 9 shows a block diagram of a base station and a terminal.

DETAILED DESCRIPTION

[0022]  The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment or design described herein as “exerﬁplary”
is not necessarily to be construed as preferred or advantagedus over other embodiments

or designs.
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mul ti-nmode term nal 150 (e.g., a dual-node cellular phone) can
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)
114 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 t;etween
the GSM and UMTS networks.
[0026] 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
- wireless network at any given moment. This capability allows a user to obtain the
performance advantages of UMTS and the coverage benefits of GSM with the same
terminal. Termiml 150 may be fixed or mobile and may also be called a user

equipment (UE), 2 mobile station (MS), a mobile equipment (ME), and so on. Terminal
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TDMA frame has a duration of 4.615 ms. In the following description, the TDMA
frames are also referred to as GSM frames. |
[0029] 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 each 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
identifies the GSM cell transmitting the SCH. The SCH is sent in GSM frames 1, 11,
21, 31 and 41 of each 51-frame multiframe. The BCCH carries system information and
is sent in GSM frames 2, 3, 4 and 5 of each 51-frame multiframe. The CCCH carries |

control information and is also used to implement a paging channel (PCH), which
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speci fied 81% u%lq/%%al tﬁlﬁ@ﬁ k(IfAﬁiFaﬁf ; and tlgeegclramblmg code of each UMTS neighbor
cell. Terminal 150 makes measurements for the GSM and UMTS cells in the monitored
set, as specified by 3GPP, to look for better cells.
[0033] 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 4prov1'des a mechanism to
allow terminal 150 to make measurements for GSM cells without losing data from the
UMTS network.

[0034] UMTS supports a compressed mode on the downlink. In the compressed
mode, the UMTS serving cell transmits data to terminal 150 during only a portion of a

radio frame, which then creates a transmission gap in the remaining portion of the



[0033] In GSM network 110, neighboring cells transmt on different RF
channels in order to avoid intra-cell interference, as noted above.
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frames. The t{ aRGIPrES| : ' lef -
foll owi ng par a@ﬁ t%?%%%gﬁ%%ﬁ g%tger%ﬁ gg#gﬁ&g%db‘ﬁ‘t at {hg %ﬁﬂ}b@%g{t?%s%smon
count) - the nughepatzing wishis thetsansmissgsygap pattemnsquencdi n t he

transm ssion ga tern sequence. TGSN (transm ssion gap startin

sl ot number) ‘g B (G BB S@ﬁ@gfﬁl?fs%mlaﬁ?%ﬁsfi*?s%ﬁtﬂ%_@l%? Yo
the transm ssi ORaaRisH&t é%félot(iﬁltﬁ%tré!nshﬁssijoﬁ)ga Aierh (élef‘R)sm).ss' on gap

|l ength 1) - the duration npgm on gap In “each

f the first trans
transm ssi on gafGdt wnsmisdion gad lengthol)s) the dufatidn (of tlznBrst transoissi@pgap in

length 2) - the dyration of the sec nsim ssion gap in each
transni ssi on gaf® @WSJPE@BP?L%@&EOS#{SM‘T’@ (transm ssi on gap

second 1 ansm sor o ottt BEh® Db dRRiBLBF fieee e Slon 3t
pattern | engt h i) eachtiapsnoiigsion gampasfernt (landdiséds)on gap
e TGD (transmission gap distance) — the duration between the starting slots of the
first and second transmission gaps (15 to 269 slots).
e TGPLI1 (transmission gap pattern length 1) — the duration of transmission gap
pattern 1 (1 to 144 frames).
e TGPL2 (transmission gap pattern length 2) — the duration of transmission gap
pattern 2 (1 to 144 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.
[6036] 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 set 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
with BSIC verified. In this case, tern‘linal' 150 measures the received signal strength for

the GSM cells in fhe monitored set and obtains a set of RSSI measurements for these

GSM cells (block 510). The RSSI measurements may be made using a transmission



pattem (1 to 144 frames). TGPL2 (transni ssion gap pattern |length 2)
- the duration of transm ssion gap pattern 2 (1 to 144 franes The
conpressedAeWd242Yescribed i n documents 3GPP TS 25. 212PCHESI0¢A31729
4.4), 25.213 (sections 5.2.1 and 5. 2. 2)8 and 25.215 (section 6.1),"
all of which are publicly available. [00361 FI G 5 shows an
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descendi ng_order S uregnments for the GSM cel | s,
Hence, ter RI'R3PC fgo%’%g\gsmﬂ@'ﬁ IE%[E @@ggheqagom, \t 03216 ‘ii’#f’ﬁllé‘gﬂ% The BSIC
initial/fif@hisedtionlin BRek 57638 uke a@d&hﬁed@ﬁdé@ﬁﬁﬂelew apA@thal ESU ad dw%V'
cells in the nonitored set. Termnal 150 then identifies t %SICO
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(bl ock 520 I erfor
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BSI C i dent pﬁnpomofd‘IGSM\HSICheJCSnmﬂiaheﬁf’ @mls‘ébl@ed?@m:-s identification
i n bl ock Sﬁi)pshf 0 de cr| bed in detail below Term nal 150

e-

per i odi cal >} FRPoBS(EN pellsioUMdentstypedl swhensyer reporiag
530). The R t

gap patter%%eq%rg%cg%\?\n t%‘gﬁﬁ S}ﬁ%urpoéshg %&%%ﬁﬁ%s@%n |rrrg% qu%?
which is ca\relnéd’lm rep@ﬁﬁgj, byexpiratitn d0timep ot perfslit esplotting),canddbn.
net work 120 whe repor .in s tri ed. For ex

measur eman[tB oy %{ at%yl 0Ig myjasurRIREnty ggfé idgplifipation, and

triggered BSI(DfeI—d:diﬂi}maﬁMl ﬁf‘&ﬁéﬁb'rﬁ’iﬁl@h a ig-t9daté [iQTorREAIGHE GSM cells for
reporting), and so on. Termnal 150 may continually perform RSSI

neasureneniian BBIC identification, and BSIC re-confirnmation in order

to maintai f6036Y UpT}I\Qqu'Ie?w&ksltZOOgro& ac dbg%tle(r%% S 63P5%r the purposes of

RSSI measurement, BSIC identification, and BSIC re-confirmation, respectively, if

terminal 150 requires compressed mode. UMTS network 120 typically provides all
three GAPs at the same time, e.g., at the start of a voice call. UMTS netWork 120 may
define GAP1, GAP2 and GAP3 in various manners.

[0040] FIG. 6A shows an exemplary set of GAP1, GAP2 and GAP3 that may be
provided to terminal 150. Table 1 lists the parameters for this exemplary set of GAPI,
‘GAP2 and GAP3. In Table 1, transmission gap measurement purpose (TGMP) of 2, 3
and 4 correspond to GAP1, GAP2 and GAP3, respectively. Each GAP has an infinite
duration, which is denoted by a value of 0 for TGPRC (not shown in Table 1). GAP1
starts at connection frame number (TGCFN) n, GAP2 starts at connection frame number
n+2, and GAP3 starts at connection frame number n+6. In general, the TGCFN for each
GAP is chosen in such that (1) transmission gaps from two different GAPs do not



handover. [0039] UMIS network 120 provides GAP1, GAP2 and GAP3 for
the purposes of RSSI neasurenent, BSIC identification, and BSIC
re-confir YR POFO2H 2% pectively, if termpal 150 requi r esPEHNPIAYLHPO
node. UMIS network 120 typically provi des all three GAPs at the sanme
time, e.g., at the start of a voice call. UMIS network 120 may
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[0042]  FIG. 6A and Table 1 show an exemplary set of GAPi, GAP2 and GAP3 that
may be allocated for cell measurement. UMTS network 120 may also allocate GAPs
having different parameter values than those given in Table 1.

[0043] Conventionally, terminal 150 performs the three tasks in blocks 510, 520 and
530 in FIG. 5 in a sequential order when terminal 150 first receives the monitored set
and the transmission gap pattern sequences from UMTS network 120. Each of the three
tasks may be performed as described below. |
[0044] Terminal 150 first performs RSSI measurement in block 510 for all GSM
cells in the monitored set and obtains a set of RSSI measurements for these GSM cells.
Terminal 150 is required to take at least 3 RSSI samples for each GSM cell and to filter/
average these RSSI samples to obtain an RSSI measurement for thét GSM cell. Each
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 set three times and taking one RSSI
sample for each GSM cell in each cycle through the monitored set. Terminal 150 is




[0042] FIG 6A and Table 1 show an exenplary set of GAPI, GAP2 and
GAP3 that may be allocated for cell neasurenent UMIS network 120 nay
al so al | od¥R &00BAEM27 havi ng di fferent paraneter val ues thBRIAUAYYE/031729
given in Table 1. [0043] Conventionallyl0term nal 150 perforns the
three tasks in blocks 510, 520 and 530 in FIG 5 in a sequenti al
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each tr andemuaalohs0gwupuldgwed fie takrat leans 96 R SHesamplepHier Mimbe GO ceim If
c! _ pUG: ol e .
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samples in approximately 16 x80=1280 ms.

[0047] In an aspect, terminal 150 obtains an initial set of RSSI measurements for
GSM cells using multiple (e.g., all) transmission gap pattern sequences allocated by
UMTS network 120 for different purposes. Terminal 150 is not able to use GAP2 and
GAP3 for the intended purposes of BSIC identification and BSIC re-confirmation,
respectively, until after the initial set of RSSI measurements has been obtained. Hence,
terminal 150 can efficiently utilize GAP2 and GAP3 as well as GAP1 to complete the
_ initial set of RSSI measurements in a shorter time period.
[0048] FIG. 6B shows the transmission gaps available for making RSSI
measurements using all three transmission gap pattern sequences GAP1, GAP2 and
GAP3. As shown in FIG. 6B, GAP1, GAP2 and GAP3 provide terminal 150 with three
times the number of transmission gaps for making RSSI measurements. Hence,
terminal 150 may be able to complete the initial set of RSSI measurements in

‘ approximately one third of the time required by the conventional method with only



term nal 150 can take 6 RSSI sanples per transm ssion gap of 7 slots,
as required by 3GPP TS 25.133, then termnal 150 can obtain 96 RSSI
sanpl es i €V@&)0393427 t r ansmi ssi on gaps: |f term nal 150 uBEEUSHI¢O031A
transm ssion gaps in GAP1 for RSSI neakurenment, as is conventionally
done, and if these transm ssion gaps are spaced: apart by 80 ns for
t he exarrple shown in FIG 6A, then term nal 150 can,6pbtain 96 RSSI
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time needed report the cells, which is highly desirable.

[ 0050] Aftewocstmmaxstqglmanmsslsmé%tsm@mﬁoge sqns iy CPQGC?%W§Q%

RSSI rreas for GS

t he ei ght %ﬁgez %ﬁééiie?%. %ér %\Cﬁghm%gsﬁﬁj%}e&g%gﬁfgﬁl es ﬁ%%@

of each GSWhc@lt GSIEEH.NGlernkB®@l 150 typically does not have any timing information for
GSM cell x. Hence, terminal 150 typically performs tone detection for GSM cell x in

each available transmission gap until a tone is detected for GSM cell x. The tone
detection provides' terminal 150 with frequency and coarse timing information for GSM
cell x. The coarse timing information allows terminal 150 to ascertain (to within one
GSM 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.
[0052] For step 1, the first transmission gap used for tome detection may start
anywhere within the 51-frame multiframe shown in FIG. 3. 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.

[0053] FIG. 7A shows the alignment of the transmission gaps in GAP2 to the GSM
frames in a 51-frame multiframe for different frame offsets. A frame offset of i GSM



typically performs BSIC identification for the eight strongest GSM
cells in uential order, starting with the strongest GSM cel |,
t hen the Mé& c}@{"?@%est GSM cel |, and so on. For BSIC PCT/US2006/031729
i dentification, terminal 150 gives priod2ty to GSM cel I s whose. BSIC
i's unknown, as described in 3GPP TS 25.133. [0051] . Term nal 150 may
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Tabl e 2 gives the nunber of transm ssi on gaps needed for tone

detection for Table 2 — Tone detection with only GAP2

Frame Transmission gaps in GAP2

offset| 1 2 3 | 4 5 6 7 8 9 | 10 | 11
1 | 1.00 [18:33]35.67] 2.00 | 19.34]36.67] 3.01 37.68 | 4.01 | 2135
2 3.00 37.67| 4.01 |21.34]38.68] 5.01 [22.35
3 ; 4.00 [21.34[38.67] 5.01 [2234]39.68] 6.01 | 2335
4 | 400 |21.33]38.67] 5.00 |22.3439.67] 6.01 |23.34 7.01 |24.35
5 | 5.00 |22.33[39.67| 6.00 [23.34 7.01 | 2434|4168 8.01 [25235
6 | 6.00 BT 2434 |41.67| 8.01 [25.34

7 | 7.00 | 2433]41.67] 8.00 | 2534 | 42.67| 9.01 | 2634

8 | 800 [2533[42.67| 9.00 {2634 ]43.67 27.34

9 | 9.00 2633 " 44.67[11.01 | 28.34 | 45.68 [ 12.01 | 29.35
10 |10.00]27.33 45.67[12.01]29.34 | 46.68 i




GSM cell x using only the transm ssion gaps in GAP2. In Table 2,
colum 1 'ves different franme offsets for the first transm ssion
gap used 20031482132t ecti on. Columms 2 through 11 are fBET/URWO¢/PFIZF0
10 transmi ssion gaps in GAP2 used for téde detection. One rowis
provided in Table 2 for each different frame of fset. Each row gives
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purposes. In an embodiment, terminal 150 performs tone detec_tion using GAP2 and

GAP3. For this embodiment, terminal 150 continues to make RSSI measurements for
GSM cells using GAP1.

[0057] FIG. 7B shows the alignment of the transmission gaps in GAP2 and GAP3
to the GSM frames in a 51-frame multiframe for different frame offsets. FIG. 7B and
Table 3 below are for the example shown in FIG. 6A in which (1) the transmission gaps
in GAP2 are spaced apart by 80 ms, (2) the transmission gaps in GAP3 are spaced apart
by 80 ms, (3) the transmission gaps in GAP3 are offset by 40 ms from the transmission
gaps in GAP2, and (4) each transmission gap has a width of 7 slots or 4.67 ms. The
number of transmission gaps available from GAP2 and GAP3 is twice the number of
transmission gaps available from just GAP2, as illustrated by FIGS. 7A and 7B. FIG.
7B also shows the transmission gaps for GAP2 and GAP3 overlapping different GSM |
frames for different frame offsets

[0058]  Table 3 gives the number of transmission gaps needed for tone detection for
GSM cell x using the transmission gaps in GAP2 and GAP3. Two rows are provided in
Table 3 for GAP2 and GAP3 for each dlfferent ﬁ:ame offset. Each row gives the GSM
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[0060] In another embodiment, terminal 150 performs tone detection using GAPI,
GAP2 and GAP3. In general, terminal 150 may perform tone detection for any number
of GSM cells using any number of transmission gap pattern sequences.

[0061]  In yet another aspect, terminal 150 performs SCH decoding using multiple
transmission gap pattern sequences allocated by UMTS network 120 for different
purposes. In an embodiment, terminal 150 performs SCH decoding using GAP2 and
GAP3. In another embodiment, terminal 150 performs SCH decoding using all three
GAP1, GAP2 and GAP3. In general, terminal 150 may perform SCH decoding for any
number of GSM cells using any number of transmission gap pattern sequencés.

[0062] Terminal 150 may also perform BSIC identification in other manners. For
example, terminal 150 may perform tone detection and SCH decoding in the same
transmission gap. The SCH decoding performance may be degraded if terminal 150
does not have frequency and coarse timing information.

[0063] FIG. 8 shows a process 800 performed by terminal 150 for measuring and
reporting GSM cells. Initially, terminal 150 obtains a monitored set with GSM cells
and/or UMTS cells (block 812). Terminal 150 also obtains at least two transmission
gap pattern sequences (e.g., GAP1, GAP2 and GAP3) for different measurement
purposes (block 814). Terminal 150 makes RSSI measurements for the GSM cells in
the monitored set using multiple vones of the allocated transmission gap pattem
sequences (e.g., using all three GAP1, GAP2 and GAP3) and obtains an initial set of
RSSI measurements (block 816).

[0064] Terminal 150 then performs BSIC identification for at least one GSM cell,
e.g., the 8 strongest GSM cells (block 820). For the BSIC identification, terminal 150



10.00 27.33 44.67 11.00 28.34 45.67 12.01 29.34 46.68 13.01 GAP2 10
18.67 36.00 2.34 19.67 37.01 3.34 38.01 4.35 21.68 GAP3 11 WO '
2007/ 0221 28385006/ 031729 15 [0053& “Tabl e 3 i ndi caP€YUp}es/031729
transm ssion gap and the GAP in which t tone can be detected for
each different frame offset, which is shown with grey shading. For

exanpl e, t Qefbaal t e tRChet GSM @ i
with the 4'?{? t(a_nii%pggt?gl}]&gap i r? GAP3 ?%s?&ﬂzs%q SI#E% g&ﬁ%"t{nﬁ%ﬂﬁg%@d
transni ssi drngapssion s@APatidio sequiendesatig., using BAP2TednGARB (H6Ck 822). detrainial

i aapp r ool el torp P AR il GO sl aied Sl lsned’ ol e
used for t allecaiel BEisnBidOsapaRein @abédted) . 4. @ik GAPOahd TWAPY(B16¢k %231).

Table 3. Table 3 indicates that term nal 150 can detect the tone

GSM cel | x Terminght Ykiepenteihy identifieh M eell(ed(blpek828n aver age, which is

50% | ess t he SM..S8] gap Lre tone det.ection
asi ngonl y 005h. B 0kLREIEIsBARRC SR Heterk of e R Bnce iRfmfons o
tone det ectiwdh tersiing (3APdver 1GAGEMANEWGAPI 10] T Hvded.al Terin@iali 138! map fhen
may performtonelggéectionfor an of GSM cells using a

nunber any .
number of PPEALRIRAomeassRE BSi’p Jdentidicetien, m0BBIC |rﬁ-oyeﬁnaﬁm%m the
aspect, tengipal ' | ' .

t rgnsm' SSi E)ln ga[gn %gltg I'E Fe)fénrﬁlgﬁeaamse(%ggg P gﬁ?ﬂggg?géﬂﬁé%%t%%&m%ceﬁl}mgﬁhe
di fferent tpusmiesies gap patern satpedcereliocatddefonitina lpuifnle,peg.f GAPY GW@dk 830).
d di I nQ. and PS. not her. enbodi pent,, termnal 150

e vor g AP A g RSl TRRUSF by eShE b
general , t gsgThatdm bofheiBYalRRAGA TR B REsR0E BY P2 Gk B3YIDLL %%I?M

cell's using any number of transmi ssion gap pattern sequences.
Ter i nal 1BBYReoamsBSKersennfirmgian far<pSMf ¢adlatusing the tatsreissinagap pattern

For exanp ' erfor e,de t.Lon and

decodi ng i %%uﬁgé&;@r?g@eg r%%gtsm SST o eg%'g.t}t A?%e(b%%@gi.ogpmnﬂéga&%};@gﬂ
may be degthedéehtiffedtGSMicol(s) WhéheveoSfepbing eyt det@f (s1oskysZ®)d coar se
timng inf FI G 8 shows a process 800 performed b

terminal 13{9%%& O?E'élg??(r)ﬁ 3%18&%001?@%%@ of ¢ tesppiation §22x iniYMFIS| network 120
oL 200 GRS ORGSR L A R0 L IR0 s
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different Modalator r{féfBD) 914 channelizes/spreads, scrambles, and modulates the output of TX
data processor 912 and provides a stream of chips. The processing of traffic dafa and
signaling in UMTS is described in 3GPP TS 25-321, TS 25-308, TS 25-212, and other
3GPP documents. A transmitter (TMTR) 916 conditions (e.g., converts to analog,

amplifies, filters, and frequency upconverts) the stream of chips and generates a
downlink signal, which is transmitted via an antenna 918,

[0067] At terminal 150, an antenna 952 receives the downlink signals from base
station 122x and other base stations in the GSM and UMTS networks. Antenna 952
provides a received signal to a receiver (RCVR) 954. Receiver 954 conditions (e.g.,
filters, amplifies, frequency downconverts, and digitizes) the received signal to obtain
input samples. A demodulator (DEMOD) 956 descrambles, dechannelizes/despreads,
and demodulates the input samples and provides symbol estimates, which are estimates
of the data symbols transmitted by base station 122x. A receive (RX) data processor
958 deinterleaves and decodes the symbol estimates, checks the received packets, and

provides decoded data. The processing by demodulator 956 and RX data processor 958
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918. [0071] The cell measurement techniques described provide various advantages.

First, the techniques may substantially reduce the amount of time needed to measure
and report GSM cells. The first set of RSSI measurements may be obtained much faster
using all allocated transmission gap pattern sequences. Furthermore, the strongest GSM
cells may be identified faster using multiple transmissioh gap pattern sequences, as
* described above. This allows the terminal to report the GSM cells sooner, which allows
the terminal to be handover to the GSM network faster. The faster handover may
reduce the likelihood of dropped call and may improve call reliability.
[0072] Second, network capacity may be improved for the UMTS network by better
utilization of the allocated transmission gap paftern sequences. Conventionally, the
transmission gaps in GAP2 and GAP3 are not used until the initial set of RSSI
measurements is obtained. Furthermore, the transmission gaps in GAP3 are not used
until the BSICs for the strongest GSM cells are identified. These unused transmission |

-gaps result in a waste of network resources since data may have been sent during these
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may be implemented within the processor or external to the processor.

[0076]  The previous description of the disclosed embodiments is provided to enable
any person skilled in the art to make or use the present invention. Various
modifications to these embodiments will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied to other embodiments without
departing from the spirit or scope of the invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest

scope consistent with the principles and novel features disclosed herein.

[0077] WHAT IS CLAIMED IS:
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of the allocated transm ssion gap pattern sequences. Conventionally,
the transm ssi an agpfstus Borfingnd GAPS are not used until the
initial set of RSSI neasurenents is obtai ned Furt hernopre, the

transm ssi on gafdcdshorsapecessd cRpieyradip obiait i leqshBvagagnemissisn gap @attern
strongest GRNe£RL kot aBleBstitfS @ﬁéagdr@ﬂentm%‘é‘esuﬁuﬁt%%atk’émmeé %igggl streﬁ’fd?s

result in a waste of network resources ‘since data may have been sent
duri ng t heyéioppr 28Y]) orageemertyfausegbbrGelyedng maltipteamsapEdic ehlegs pxo
The al |l oca S e more fully utilized for cell
measur errent gl%ﬂr}sflgsﬁdg}l %}%ttg@ﬁ%@%ues %n(}s)crl bed herein. By conpleting the
cel l rreasurenemtrsmqomnpledtthdaetaeﬂmmle prmyssoperate in the conpressed
node for a shortﬁr .time duration, which ma rove network

Copaci ty. [ 0073t by atrlﬁﬂtwq%@saﬂéﬁswnrg@agé?eéﬁg FRICHSSE RPT BT FRATEVo
been speci bf £alst YardBSGEIInDRE paftéh s @itttV &tdmm carlRERES]
techni ques nay al so be used for other types o net wor ks, whi ch may

i mpl enent BEFEFETEHVIR SCTIIGAraNEFRION SARIPHTCIOIH BENCRATE. apl{rm¢@fG$hfél%t€alll
neasur enen r e

Ve oUs o R S R R R e SRR b o,

har dwar e, GSM B&I& ie;cosbfimateme, or a conbl nation thereof. For a

har dwar e i npl ementati on, the processing units used to performcell
measurenent may be inplenmented within one or nore application

specific int egrme@qbp@nam@mlauﬁ ASWRE}in thd 1881 onel fOREs P IQLRBEHEE to
(DSPs), digital nal .processing . devices (DSP pr ogr ammabl e

| ogi ¢ deviREEQrM IbEisst ansggiwyr §tatigh isptveast Y @eg_t,i%(@ygn frpgksyt one GSM
Pr ocessor SpellGRMLMAISE %ne%f(iﬁé)atq%E ) b5 Ris 1oﬂ1gg;5 g@fe%; ?&ﬁl oS,

el ectroni c devices, other electronic units desi orm t he
functions described here| n, or a conbination thereof. 10075] For a

firmvare d/ or. | e nt atl he techni ques be
i mpl enent ZSQI Wi t%%%% 63 tggb ) @lﬁ ieaStf(i?ﬁé’f?CS%Qr 'Safﬁa%[%‘ife%?ﬂ
t hat per f grenfotrh®ase transceiver station identlty code (BSIC) identification for at least one GSM

cell using at least the second and third transmission gap pattern sequences.

4. The apparatus of claim 3, wherein the at least one processor is configured to

perform BSIC re-confirmation using the third transmission gap pattern sequence.

5. The apparatus of claim 3, wherein the at least one processor is configured to send
a report for the at least one GSM cell and, after sending the report, to make RSSI
measurements for the neighbor cells using the first transmission gap pattern sequence, to
perform BSIC identification using the second transmission gap pattern sequence, and to

- perform BSIC re-confirmation using the third transmission gap pattern sequence.



functions described herein. The software codes nmay be stored in a
menory (e.g., nmenory 972 in FIG 9) and executed by a processor
(e.g., processor 970). The nenory may be inplenmented within the
processor or external to the processor. [0076] The previous
description of the disclosed enmbodi mrentZ is provided to enable any
person skilled in the art to nake or use the present invention.

Var i ous difications to these enbodinents wll be readily apparent
to those sRill e@ﬁ‘? PRapptusticlaimgl, whetean he Ableast opg PragsspiTds cuEtgurRIdo

herei n may pferaPBhé 8&ediBnabhgleSIRRUIRANRES u%% BQust (HA&P&J1aRG tHfif L™
the spirit or scope of the invention. Thus, the present invention is
not i nt enHawpntigsidezdpingiieadequsnedse enbodi ments shown herein but is to
be accorded the wi dest scope consistent with the principles and
novel features disclosed herein. [0077] WHAT IS CLAIMED IS: 19
CLAIMS 1.7An aphasghsuscdirrimdi npereat thé etlsist omeprpeads@ s amfigortlitgur ed

to obtain at l.east two.tr.ansm ssi ttern guences for at
| east two ﬁ%ﬁg%?% ‘Eonbztﬂlﬁ%gl@,”elégﬁlﬁg(ﬁr?g%ésﬂoé‘ﬁQS\S%H&EPSQ%‘T“ least BRgt h
i ndi cat or (RSl IndBRS UarIERISH 4 painglbhc&el | s using mul tiple ones

of the at least two transm ssion gap pattern sequences; and a nenory
coupled to the at | east one processor; wherein the at |east two

transm ssign ga‘phep%{p‘él%'fd} ot CRHENCERerEANRL 1S58 sBbnd g(fsegs(g}g con(ﬁfgu%dftézr st

transm ssion gap pattern sequence with a purpos carrier RSSI
measur ementeceige g eoitdret! setnziti 68 Mosellgagnd patake the RSGl erragirevhérhs for the

pur pose of ihnitia |C.identification, and a third transm ssion
gap patt er%gﬁggé(%l%h%lgg\%Getﬁ??éﬁgﬁwpgrﬁlggmg?m“ EEMPHECEAREEThf i r mat i on. 2.
The apparatus of claim 1, wherein the at | east one processor is
configured to erform base transceiver station identity code (BSIC)

i denti fication ‘? grethad mplesientsdon@gapPFalur copitingiileceiyeie theregthest t he
at | east tqnprikmgsm ssion gap pattern sequences. 3. The apparatus of
claim1, wherein the at |east one processor is configured to perform
base transcei vebtainiag polaast e trpnsynisstuesap BSILE) seqlentes ffocatdasrtwoor at

| east one GSM i | east the second and third transm ssion
gap pattern seﬁﬁ%lﬁﬂ edstll.%sgg’ﬁ e apparatus of claim3, wherein the at

| east one procesakdig, ivin thordoeiger; edeived sipedl fs0eipiBRUGalo (ROSY) ifelBlréRhts

using the third transm ssion.gap pattern sequence.
9 ror neighbor cé]Fs using murltlgle%n s of the at leasttho transmission gap pattern

sequences;

wherein the obtaining the at least two transmission gap pattern sequences
comprises:

obtaining a first transmission gap pattern sequence with a purpose of GSM carrier
RSSI measurement, a second transmission gap pattern sequence with a purpose of GSM
initial BSIC identification, and a third transmission gap pattern sequence with a purpose
of GSM BSIC re-confirmation, and wherein the RSSI measurements are made using the

first, second, and third transmission gap pattern sequences.

10. The method of claim 9, further comprising:
performing base transceiver station identity code (BSIC) identification for at least

one GSM cell using multiple ones of the at least two transmission gap pattern sequences.



5. The apparatus of claim3, wherein the at | east one processor is
configured to send a report for the at |east one GSMcell and, after
sending the report, to nake RSSI neasurenents for the neighbor cells
using the first transm ssion gap pattern sequence, to performBSIC
identification using the second transm 3sion gap pattern sequence,
and to performBSIC re-confirmation using the third transm ssion gap
pattern sequence. 20 6. The apparatus of claim1l, wherein the at

| east one processor is configured to performtone detection for at

| east one GpM ce}l %ﬁbﬂ%f@%ﬁn@aﬁﬁméhen??ﬁ@@d and third transm ssion
gap pattern sequences arat claim1l1, wherein the at

| east one prOcepaﬁnﬂnﬁgamaﬂuQMKﬂdbﬁﬂlaﬂe@mdﬁﬂacSNﬂ@hgaﬂb&ﬁﬂwQBamdand
channel | east one GSM cell using at |east the second

and third %ﬁ’éﬁ’#@?fi@ﬂ B3R BAISER FUPAEEiences. 8. The apparatus of

claim1, wherei &ed‘ohﬁng%tsle}lh@ﬁﬁlzﬁi&ﬁ cRAMELETH) fbﬁth@@ﬂl@h@%ﬁ@@Schllﬂ%ﬂ@ af€
a m)nltored set with GSMcells, and to make the RSSI neasurenents for

the GSM clpptdhqsseonsl aldhig tpesagssiangnptoatipraseasness. gap pattern
sequences. 9. A nethod inplenmented on an apparatus conprising a
receiver, the nethod conprising: obtaining at |east two transm ssion
gap patterM-seqﬁenpmatb@compridi@st two neasurenent purposes; and

maki ng, via themreaen% L) qﬁ e%g nal. stren h i ndi cat or éR S

measurements for nergh %}ngéq cgs ?Pﬁ%“%ﬁ??‘b%’ HED sgquenhgs 1t atleask ¢
two transmvasinedugapnppihedes; andequences; wherein the obtaining the at
| east two transm ssion gap pattern sequences _conprises: obtaining a
first transm ssPEaPsd! %rpm%aflg ESCRi vebej e swengihh Wd&af@uﬁb%%lérr@asu@wwfor i er

RSSI neasui& F celB @%%Qﬂﬂn%'é%ﬁés%f%é Q%a@?@voot% }fsgloﬁ %gﬂ)jﬁ%}?e?n W0, A

pur pose of initiall BSIC identification, Fansmh &&1 6n
gap pattern seq‘Mbﬁﬁ@lé the mparg fpurhosieg thefat GaM t%ltﬁnsreksmomgaﬁ pateiron, and
wherein the RSSL prements are made using the first, second, and
third transm ssion ap pattern sequences. 10. The net hod of claim9,

further conpri shewys febiaming 8girdaaesmians g péﬁérnss%@ﬁdn@é‘whtﬂ%ﬂwo%é’oicOde
(BSICO) i deq;%lgfl cati %S[If or at least one GSMcell using nultiple ones
S

of the at PrHSRESO] DTSR HrA 5PN DEANSBI 108 EaR afftess sequence with

purpose of GSM initial BSIC identification, and a third transmission gap pattern
sequence with purpose of GSM BSIC re-confirmation, and wherein the RSSI

measurements are made using the first, second, and third transmission gap pattern

sequences.

13, The apparatus of claim 12, further comprising:
means for performing base transceiver station identity code (BSIC) identification

for at least one GSM cell using multiple ones of the at least two transmission gap pattern

sequences.

14. The apparatus of claim 12, wherein the means for making RSSI measurements for
neighbor cells using multiple ones of the at least two transmission gap pattern sequences

further comprises means for using the first, second, and third transmission gap pattern

sequences.



21 11. The nethod of claim9, further conprising: performng tone
detection for at |east one GSMcell using at |east the second and
third transm ssion gap pattern sequences; and decoding a

synchroni zati on channel (SCH) for the at |east one GSM cell using at
| east the second and third transm ssionpgap pattern sequences. U. An
apparatus conprising: nmeans for obtaining at |east two transm ssion
gap pattern sequences for at |east two measurenment purposes; and
means for making received signal strength indicator (RSSl)
rreasurerrentl§ foa.h neial agbor el | ﬁﬁ@ng multiple ones of the at |east
two transmigsio aﬁ%bg ’t’%%frcalglelém E5OMRIKEei n t he means for

obtai ni ng the aich@a®t péAfnlinSREEUSSIRA (GEd 148t drRIGEM SEHUSRE 8Sleast the

conpri ses: means ({)g]r obtaining a first transm ssion gap pattern
sequence WPTRNHERHHEE UgpSMiEGE/N g3 patier Regncapasdir enent, a second

transm ssion 9aﬁleﬁ)&lf%?ﬂ&ogﬁ%lé%?f%@lrw&é?ion QH&B@ﬁ@C@j W Lot d; Ble §§%\/ﬁ

identification, and a third transm ssion gap pattérn sequence w

pur pose of caEEMIBSItEaskthe serfond mad thind tragsrdissihe pagi pattetnescR8Slces.
measurenents are made using the first, second, and third transm ssion
gap pattern sequences. 13. The apparatus of claim 12, further

conpri si ngl6.meaApré@ssop ecddablainregiafasotinginseeiivey ofgtadld @n teehenilitdy
code (BSIC) identification for at |east one GSMcell using multiple
ones of the at Ftét?étléltat SRY WP B ISP BRI I Se e RCS %%fd%ﬁ%gf‘éo. 14. The
appar at us glkagukahdit ddspovdder ei n the means for meki ng RSSI neasurenents
for neighbor cells using multiple ones of the at |east two

transni ssi on gapalttecared Sgmlsrrneth infligptohdkSSdbmpasumeentsfanseigltior oellsng

15: The apharag gl b, @Rl AR A PR AR d BE P oo 22
perforni ng tonewbatiego iobtlairlfz(brléaamvvloeaml;mtssien ghbaeld seysdnegs Akthbeast

t he secongongr}gsest thi ¢ sa.t r g.nﬁrtn SSi .onwﬂa%) attern sequepces; and_ neans

for decodi ng A §YRcHrhf 24T HERSTURUPhETP F?ageﬁlbseﬁq%m? HEh gPufRess of Ga Gsm
carrier RSSI measurement, a second transmission gap pattern sequence with a purpose of
GSM initial BSIC identification, and a third transmission gap pattern sequence with a
purpose of GSM BSIC re-confirmation for the at least two transmission gap pattern

sequences.

17. The processor readable media of claim 16, and further for storing instructions
operable to:
perform base transceiver station identity code (BSIC) identification for at least

one GSM cell using multiple ones of the at least two transmission gap pattern sequences.

18. The processor readable media of claim 16, and further for storing instructions

operable to:

make the RSSI measurements using the first, second, and third transmission gap

pattern sequences.

19. The processor readable media of claim 16,



cell using at |east the second and third transm ssion gap pattern
sequences. 16. A processor readable nedia for storing instructions
operable in a termnal to: obtain at |least two transm ssion gap
pattern sequences for at |east two neasurenent purposes; nake
recei ved signal strength indicator (RSS)j neasurenents for nei ghbor
cells wusing multiple ones of the at |east two transm ssion gap
pattern sequences; and wherein to obtain at |east two transm ssion
gap pattern sequeriemstohedethaion fooapeasses GEMabll abing at it ste second and
transm ssi mgt?gn %attern sequence with pur pose of GSM carrier RSSI
8

measur enent’ SR & BRENE STV gHFBat t ern sequence with a

pur pose of  GSMdedudt |aayn£8ir£zandﬂ QhdrinkICG@UH) for tAE6k 18ast bhd dSIIr @NSRIng St ON
gap pattern sequence wth a purpose of GSM BSI C re-confirnmation for

the at | east®sStit®ssrahan @g%rﬁng@zﬁs PhgIPHeINSegNrEA®es. 17. The
processor readable nmedia of claim16, and further for storing
instructions operable to: perform base transceiver station identity
code (BSI CPOi deniappyatis.onnfpoisingt | east one GSM cel | using mul ti pl e

o o ot 2 B A AP LD TP ORISR ™

processor reada

i nst ruct i opsjuenges fakik BeattQWomfedaalréﬂﬂentlﬁﬁﬁdoséﬁeaﬁiltb&ﬁm{@trécemd RnkiN@rength
first, second, rzg ird transni ssion pattern sequences. 19. The
processor FEIRLI(RS meés%?‘“ﬁqtéf%ni‘@hb%scelli)‘ésr“?%)‘ihﬁlai 6AR tW HARIMIBHOTF g5p
at | east opgtaPMq@eides;usi ng at | east the second and third

transm ssion gap pattern sequences, and decode a synchroni zation
channel (SCH) f®menteey equpledde thegiécagSme pedcessasi ng at | east t he

second, a1 {11+ LA col 0 A BRI EMEIE B S0 Mt o o

apparatus, conprisin or cont
| east two trararrsmcmsgaprpaga'p qua,teheerwith seqnpemESGSMrcaﬁter R885mehstement, a
measur enment make received si 8nal strength i ndi cat or

u
(RSS1 ) - moatiPEHBRRG 5P HeiPgHED En e et RPERTAo Y aadt! B3l
transm ssi pen@aRtioRahl @nMrEREH4BINERS gap pARITR 53queRYRligHa b&p@)@%f"@Sl\J’l east
one pr OCGSSOI’
SIC re-confirmation; and
wherein the at least one processor is configured to perform tone detection for at
least one GSM cell using at least the second and third transmission gap pattern

sequences.

21. An apparatus, comprising:

at least one processor configured to obtain at least two transmission gap pattern
sequences for at least two measurement purposes, and to make received signal strength
indicator (RSSI) measurements for neighbor cells using the at least two transmission gap
pattern sequences;

a memory coupled to the at least one processor;

wherein the at least two transmission gap pattern sequences comprise a first
transmission gap pattern sequence with a purpose of GSM carrier RSSI measurement, a
second transmission gap pattern sequence with a purpose of GSM initial BSIC
identification, and a third transmission gap pattern sequence with a purpose of GSM

BSIC re-confirmation; and



wherein the at |east two transm ssion gap pattern sequences conprise
a first transm ssion gap pattern sequence with a purpose of GSM
carrier RSSI neasurenent, a second transm ssion gap pattern seqguence
with a purpose of GSMinitial BSIC identification, and a third
transm ssion gap pattern sequence W th g purpose of GSM BSIC
re-confirmation; and wherein the at | east one processor is configured
to performtone detection for at |east one GSM cell using at | east

t he second and wihiereth theankastoae procegapr ipadifedured t6 @geirie aesnchidnizalidn

appar atus, €o i.si.ng: at | east e processor configured to obtain at
loast two CPAHENSSL) g Fdpreon G cell g pieest fsresahd agd dhivt igsmission
measur enenfgaPpitResaguemRsl t 0 make received signal strength indicator

(RSSI) neasurenents for neighbor cells using the at |east two
transm ssion gap pattern sequences; a nenory coupled to the at |east

one processer; m%ﬁaggr?wts’%nﬁ;isin ast two transm ssion gap pattern
sequences conprise I'rst “trafism ssion gap pattern sequence with a

pur pose of GSM eldeast enc RESissoreasiigen®nt gbtan aslezso o triranssti@sdap pagap
pattern sequence with a purpose of Minitial BSIC identificatianpn,
nd o thi rdr s M <Lt BB S Plr Pkt 68! Girb i aeisTir otsen bR ers
BSI C r e- coididatri(ROSI) nsasurddentyhe meighbdtelabisih s bt RRR 16 GaRMSNior Sap
configured to decode a synchroni zati on channel (SCH) for at |east one

GSM cel | uBSY" $RAUPESt the second and third transmission gap

pattern sequencemendey ciplRIRPMAL USist SAPLsLPY: at | east one
processor configured to obtain at |east two transm ssion gap pattern

sequences for avh¢remghe aileastrivesuarsmessionap pases sequnukces compke a @sei ved

signal str i ANl ureme for nei or cells

usi ng t he gc{ﬂ% é%é%nrg&%aﬁt%ﬁé(ﬁ%&% V&ﬁﬁgiﬁrp O%eaﬁéhﬁl cgrg&aggggg}easgr%%ray
coupl ed t oscchrel @anshéaiin P@aperoceRSaES withep@ipdsel dTes M ihieiaSBSIOWo
battorn selEARB R oY A B BUENSInGRRPELFT FE RS b ASIP SRS e
second traBsIu &Sdoafir@@bnPatd ern sequence with a purpose of GSM

initial BSIC _ _
wherein the at least one processor is configured to perform base transceiver

station identity code (BSIC) identification for at least one GSM cell using at least the
second and third transmission gap pattern sequences by:

performing tone detection for at least one GSM cell using at least the second and
third transmission gap pattern sequences; and

decoding a synchronization channel (SCH) for at least one GSM cell using at least

the second and third transmission gap pattern sequences.

23. A method, comprising:

obtaining at least two transmission gap pattern sequences for at least two
measurement purposes;

making received signal strength indicator (RSSI) measurements for neighbor cells
using the at least two transmission gap pattern sequences;

performing tone detection for at least one GSM cell using at least the second and

third transmission gap pattern sequences;



identification, and a third transm ssion gap pattern sequence with a
purpose of GSM BSIC re-confirmation; and wherein the at |east one
processor is configured to perform base transceiver station identity
code (BSIC) identification for at | east one GSM cell using at | east
the second and third transm ssion gap pattern sequences by:

perform ng tone detection for at |east one GSMcell using at |east
the second and third transm ssion gap pattern sequences; and

decodi ng a syncHewdingatsyaehremagiinalchprseH)SGHbrfonthe labkstt oon 6 SESMIbeing at

using at | t hird tr m. ssion _gap pattern
sequences. %ggt.thige?rg? od, gg%?”qi@?gﬁ%n: gag&%glgrﬁis%%uegfesr east two

t ransmi ssi on gaphpatrtbe nbamingethe esledsorwatrar seasiontgap patidASeHueAERL

pur poses; making received signal strength indicator (RSSI)

nmeasur errenf%ml?rbﬁgs nei ghbor cells using the at least two transmi ssion

gap pattern sequefiegya ﬂﬁ@ftfrﬁfsﬂiiiﬁg)ntg@ﬁﬁat@a% QGuERR Wil a RirpdLaTIG MM
cell using_at |east the second and third transm ssion gap pattern

sequences; RSBl mazspEsagnany aseeqdrngnissign gampatisenisarencseifh afpyrpashef &M
| east one GGMeRI¢ idkstA : : i rapnsm.ssion
gap pattern se?ﬁe%c‘:@;h t%ﬁq’e%n t gagﬁ?gﬁ%ﬁ?ﬁgg%&gﬁa{ﬂ SF(gjaeéfgW\?\Cg apitpote
transmi ssi oGYMpB P&t reeonfigegivenaels conprises obtaining a first

transm ssi on gap, patter uence W th a purpos f GSMcarrjer  RSSI
measurenent, a ‘gkel%%lﬂdﬁ‘f ggﬁgﬂ'le%sgfeg}?%a?ﬁe ﬂé&i ‘é%?r}g @83{?&&8&0% f"W, ’g‘rd

pur pose of tréaSMissioni dap phitdh Eégquedent i fication, and a third transm ssion
gap pattern sequence with a purpose of GSM BSIC re-confirmation; and

wherein the RSSI neasurenents are made using the first, second, and

third transm sghafhaaals RAHRIHY: Sequences. 24. An apparat us
conprising: means for obtaining at | east two transm ssion gap pattern

sequences for dnedngiatobtainjpg pelgad heorEmsnpssiqnasie attere aepichars formdtildagt

recei ved si,g indi cator (RSSI) neasurenents for nei ghbor
cells using t easgt%ﬁﬁ%@g?pés\?\g transm ssion gap pattern sequences;

means for making received signal strength indicator (RSSI) measurements for
neighbor cells using the at least two transmission gap pattern sequences;

means for performing tone detection for at least one GSM cell using at least the
second and third transmission gap pattern sequences;

means for decoding a synchronization channel (SCH) for the at least one GSM
cell using at least the second and third transmission gap pattern sequences;

wherein the means for obtaining the at least two transmission gap pattern
sequences comprises

means for obtaining a first transmission gap pattern sequence with a purpose of
GSM carrier RSSI measurement, a second transmission gap pattern sequence with a
purpose of GSM initial BSIC identification, and a third transmission gap pattern
sequence with a purpose of GSM BSIC re-confirmation; and

wherein the RSSI measurements are made using the first, second, and third

transmission gap pattern sequences.

25. A processor readable media for storing instructions operable in a terminal to:



means for perform ng tone detection for at |east one GSM cell wusing
at least the second and third transm ssion gap pattern sequences;
nmeans for decodi ng a synchronization channel (SCH) for the at |east
one GSM cell using at |east the second and third transm ssion gap
pattern sequences; wherein the neans fo26 obtaining the at | east two
transm ssion gap pattern sequences conprises means for obtaining a
first transm SSIE gap pattern sequence with a purpose of GSM
carrier RSSI rﬁl“eaﬁi Ltwo teagagisgion B%@%ﬁe%$eﬁﬂerﬁéi)fobartlﬁﬁtﬁ”%equence
with a punResgeféntGaidokey; t| al BSICidentification, and a third
transm ssion gap pattern (Tuence W th a purpose of GSM BSI C
re-conf i rmati onMashtreaived eiepel shengisodicawa s Hirmeesranentniadecigbbargelishe
first, sec ern sequences. 25. A
processor ?Eé!g %wletaac}&gn gglﬁl@ rgﬁjgé)l n&ag%ﬂ %hs operable in a
term nal to: 26per&btraione ddtedtivadgvr &t\l@sttdnarGSMSSlll ofingafdefzathk8eddnd and
sequences neasur enent purposes; make received

signal st rgﬁ@tt%nisrﬁﬁi“(?ﬁtg@? PPRESISIURESE ur enent s for nei ghbor cel | s

using the at | easbdé )i\@yr{chﬁﬂ%1§§bl&'ﬂnquCHﬁer%é"ats@a@%ﬁc@ﬁM Rentarm
tone det ec}| on for at |east one GSM cell using at |east the second

and t hi r dleestdbsireend @ thigh prantission speaksreseduedessode a

synchroni zat i Onwﬁé}@ﬂqglob{aglq_bleas%o t&%sﬁ?ssmﬁ%%g eﬁ{%?n M:n%@i {"urtlﬂgl ng at
| east the second and third transm ssion gap ab equen

wherein t oC@mraSﬁﬁthtbtaleaftrstttmosmnsams pars[stiom s@qmnpatvﬁterarpumueﬁcss/l
further z{;ﬁg n'%f%sgrg;tnallltn a fi rfr?l? r.ansm ssi on

sequence With a purpose o GBMCO8Y Sg}'sswapr?éﬁ%rﬂg@ﬁﬁﬁ?e Wﬁhggﬁr@ﬁﬁ? of
transm ssi GSNglapnapBlStcerd&nﬁﬁwuleﬂcaﬁhdwlthlm BaRei ROHE2aP hait PPN Udhed With ?Sl C
identification, g?%l\? t£¢)rd transm ssion gap pattern sequence with a
pur pose of PHER{ES BSLO B FOHREREeN: a8hd wherein to make recei ved
RSSI measur enentgeréivié ke Fé@@‘pédl RSSI hCastRE LB thdRooh H?é@%&' HEREMLS
using the first, second, and third transm ssion gap 5

sequences. RSSI measurements using the first, second, and third transmlssmn gap pattern sequences.



