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(57) ABSTRACT 

The GCL sequence index of each cell/sector is assigned so 
that a difference of the indices between adjacent cells/ sectors 
is more than N, where N; 1. During GCL index detection, 

(Us) the adjacent N-l indices of an index With the largest 
magnitude can be deleted from handoiT candidate cell indi 
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METHOD AND APPARATUS FOR FAST CELL 
SEARCH 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to fast cell 
search, and in particular to a method and apparatus for fast 
identi?cation of a service cell or sector during initial or 
periodic access, or handover in a mobile communication 
system. 

BACKGROUND OF THE INVENTION 

[0002] In a mobile cellular network, the geographical 
coverage area is divided into many cells, each of Which is 
served by a base station (BS). Each cell can also be further 
divided into a number of sectors. When a mobile station 
(MS) is poWered up, it needs to search for a BS to register 
With. Also, When the MS ?nds out that the signal from the 
current serving cell becomes Weak, it should prepare for a 
handover to another cell/ sector. Because of this, the MS is 
required to search for a good BS for communication. The 
ability to quickly identify a BS for initial registration or 
handover is important for reducing the processing complex 
ity and thus loWering the poWer consumption. 

[0003] The cell search function is often performed based 
on a cell-speci?c reference signal (or preamble) transmitted 
periodically. A straightforWard method is to perform an 
exhaustive search by trying to detect each reference signal 
and then determine the best BS. There are tWo important 
criteria When determining reference sequences for cells or 
sectors. First, the reference sequences should alloW good 
channel estimation to all the users Within its service area, 
Which is often obtained through a correlation process With 
the reference of the desired cell. In addition, since a mobile 
Will receive signals sent from other sectors or cells, a good 
cross correlation betWeen reference signals is important to 
minimize the interference effect on channel estimation to the 
desired cell. 

[0004] Just like auto-correlation, the cross-correlation 
betWeen tWo sequences is a sequence itself corresponding to 
different relative shifts. Precisely, the cross-correlation at 
shift-d is de?ned as the result of summing over all entries 
after an element-Wise multiplication betWeen a sequence and 
another sequence that is conjugated and shifted by d entries 
With respect to the ?rst sequence. “Good” cross correlation 
means that the cross correlation values at all shifts are as 

even as possible so that after correlating With the desired 
reference sequence, the interference can be evenly distrib 
uted and thus the desired channel can be estimated more 
reliably. Minimization of the maximal cross-correlation val 
ues at all shifts, Which is reached When they are all equal, is 
refer to as “optimal” cross correlation. 

[0005] Prior-art techniques, such as those described in US 
Patent Application Publication No. 2006/0039451 A1, 
(Which is incorporated by reference herein) describe the use 
of reference sequences that are constructed from distinct 
“classes” of a Generalized Chirp-Like (GCL) sequence. By 
assigning a base station a particular index of a GCL 
sequence, the identi?cation of a sequence index Will there 
fore provide the identi?cation of the base station. 

[0006] While the above-described technique alloWs for a 
desirable reference signal, multi-path fading and inter-cell 
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interference may cause a detector to shoW an abnormally 
high correlation for GCL sequences having index values 
close to the index values being transmitted by base stations. 
Thus, for example, if a base station is transmitting a GCL 
sequence index of 25, a detector may have high correlation 
values to sequences 23 and 27, simply due to multi-path 
fading and inter-cell interference. This Will lead the detector 
to falsely believe that there exist base stations utilizing index 
values 23 and 27. Therefore, a need exists for a method and 
apparatus for a fast cell search technique that utilizes GCL 
reference sequences and reduces abnormally high correla 
tions due to multi-path fading and inter-cell interference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIG. 1 is a block diagram of a communication 
system. 

[0008] FIG. 2 illustrates reference signal transmission for 
the communication system of FIG. 1. 

[0009] FIG. 3 is a block diagram of a transmitter. 

[0010] FIG. 4 is a block diagram of a GCL sequence 
detector. 

[0011] FIG. 5 illustrates abnormally high GCL correla 
tions. 

[0012] FIG. 6 illustrates a GCL deployment Within a 
3-sectored communication system. 

[0013] FIG. 7 is a block diagram of a receiver designed to 
remove adjacent N-l indices. 

[0014] FIG. 8 is a How chart shoWing operation of mask 
ing circuitry. 
[0015] FIG. 9 illustrates input and output signals to and 
from the masking circuitry. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0016] To address the above-mentioned need, a method 
and apparatus for fast cell search is provided herein. During 
operation, a GCL sequence index of each cell/sector is 
assigned so that a difference of the indices betWeen adjacent 
cells/ sectors is more than N, where N; 1. During GCL index 
detection, the adjacent N-l indices of an index With the 
largest magnitude can be deleted from handolf candidate cell 
indices. This greatly reduces abnormally high GCL corre 
lations due to multi-path fading and inter-cell interference. 

[0017] The present invention encompasses a method for 
fast cell search. The method comprises the steps of receiving 
an over-the-air communication, determining poWers of a 
plurality of GCL indices from the over-the-air communica 
tion, and determining a GCL index having a maximum 
poWer. GCL indices surrounding the GCL index having the 
maximum poWer are eliminated and a handolf candidate cell 
indices are determined based on the poWers of a plurality of 
GCL indices excluding the eliminated GCL indices. 

[0018] The present invention additionally encompasses an 
apparatus comprising a GCL sequence index detector out 
putting a plurality of GCL indices and their poWer, and 
masking circuitry determining a GCL index With a maxi 
mum poWer, eliminating adjacent indices, and outputting a 
plurality of GCL indices and their associated poWer, exclud 
ing the eliminated adjacent indices. 
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[0019] The present invention additionally encompasses a 
base station comprising a transmitter transmitting a ?rst 
GCL reference signal in a ?rst sector, and a second trans 
mitter transmitting a second GCL reference signal in a 
second sector, Wherein a GCL sequence index of the ?rst 
GCL reference signal is more than N indices from a 
sequence index of the second GCL reference signal. 

[0020] Turning noW to the draWings, Where like numerals 
designate like components, FIG. 1 is a block diagram of 
communication system 100 that utiliZes reference transmis 
sions. Communication system utiliZes an Orthogonal Fre 
quency Division Multiplexing (OFDM) protocol; hoWever 
in alternate embodiments communication system 100 may 
utiliZe other digital cellular communication system proto 
cols such as a Code Division Multiple Access (CDMA) 
system protocol, a Frequency Division Multiple Access 
(FDMA) system protocol, a Spatial Division Multiple 
Access (SDMA) system protocol or a Time Division Mul 
tiple Access (TDMA) system protocol, or various combina 
tions thereof. 

[0021] As shoWn, communication system 100 includes 
base unit 101 and 102, and remote unit 103. A base unit or 
a remote unit may also be referred to more generally as a 
communication unit. The remote units may also be referred 
to as mobile units. A base unit comprises a transmit and 
receive unit that serves a number of remote units Within a 
sector. As knoWn in the art, the entire physical area served 
by the communication network may be divided into cells, 
and each cell may comprise one or more sectors. When 
multiple antennas are used to serve each sector to provide 
various advanced communication modes (e.g., adaptive 
beamforming, transmit diversity, transmit SDMA, and mul 
tiple stream transmission, etc.), multiple base units can be 
deployed. These base units Within a sector may be highly 
integrated and may share various hardWare and softWare 
components. For example, all base units co-located together 
to serve a cell can constitute What is traditionally knoWn as 
a base station. Base units 101 and 102 transmit doWnlink 
communication signals 104 and 105 to serving remote units 
on at least a portion of the same resources (time, frequency, 
or both). Remote unit 103 communicates With one or more 
base units 101 and 102 via uplink communication signal 
106. A communication unit that is transmitting may be 
referred to as a source communication unit. A communica 

tion unit that is receiving may be referred to as a destination 
or target communication unit. 

[0022] It should be noted that While only tWo base units 
and a single remote unit are illustrated in FIG. 1, one of 
ordinary skill in the art Will recogniZe that typical commu 
nication systems comprise many base units in simultaneous 
communication With many remote units. It should also be 
noted that While the present invention is described primarily 
for the case of doWnlink transmission from multiple base 
units to multiple remote units for simplicity, the invention is 
also applicable to uplink transmissions from multiple remote 
units to multiple base units. It is contemplated that netWork 
elements Within communication system 100 are con?gured 
in Well knoWn manners With processors, memories, instruc 
tion sets, and the like, Which function in any suitable manner 
to perform the function set forth herein. 

[0023] As discussed above, reference assisted modulation 
is commonly used to aid in many functions such as channel 
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estimation and cell identi?cation. With this in mind, base 
units 101 and 102 transmit reference sequences at knoWn 
time intervals as part of their doWnlink transmissions. 
Remote unit 103, knoWing the set of sequences that different 
cells can use and the time interval, utiliZes this information 
in cell search and channel estimation. Such a reference 
transmission scheme is illustrated in FIG. 2. As shoWn, 
doWnlink transmissions 200 from base units 101 and 102 
typically comprise reference sequence 201 folloWed by 
remaining transmission 202. The same or a different 
sequence can shoW up one or multiple times during the 
remaining transmission 202. Thus, each base unit Within 
communication system 100 comprises reference channel 
circuitry 107 that transmits one or more reference sequences 
along With data channel circuitry 108 transmitting data. In a 
similar manner, each remote unit 103 Within communication 
system 100 comprises GCL sequence detector 109. 

[0024] It should be noted that although FIG. 2 shoWs 
reference sequence 201 existing at the beginning of a 
transmission, in various embodiments of the present inven 
tion, the reference channel circuitry may include reference 
sequence 201 anyWhere Within doWnlink transmission 200, 
and additionally may be transmitted on a separate channel. 
Remaining transmission 202 typically comprises transmis 
sions such as, but not limited to, sending information that the 
receiver needs to knoW before performing demodulation/ 
decoding (so called control information) and actual infor 
mation targeted to the user (user data). 

[0025] As discussed above, it is important for any refer 
ence sequence to have optimal cross-correlation. With this in 
mind, communication system 100 utiliZes reference 
sequences constructed from distinct “classes” of chirp 
sequences With optimal cyclic cross-correlation. The con 
struction of such reference sequences is described beloW. In 
a preferred embodiment of the invention, the method for fast 
cell search is based on such reference sequences. 

[0026] In one embodiment, the time domain reference 
signal is an Orthogonal Frequency Division Multiplexing 
(OFDM) symbol that is based on N-point FFT. A set of 
length-Np sequences are assigned to base units in commu 
nication system 100 as the frequency-domain reference 
sequence (i.e., the entries of the sequence Will be assigned 
onto a set of Np (Np<=N) reference subcarriers in the 
frequency domain). The spacing of these reference subcar 
riers is preferably equal (e.g., 0, l, 2, etc. in subcarrier(s)). 
The ?nal reference sequences transmitted in time domain 
can be cyclically extended Where the cyclic extension is 
typically longer than the expected maximum delay spread of 
the channel (LD). In this case, the ?nal sequence sent has a 
length equal to the sum of N and the cyclic extension length 
LCP. The cyclic extension can comprise a pre?x, post?x, or 
a combination of a pre?x and a post?x. The cyclic extension 
is an inherent part of the OFDM communication system. The 
inserted cyclic pre?x makes the ordinary auto- or cross 
correlation appear as a cyclic correlation at any shift that 
ranges from 0 to LCP. If no cyclic pre?x is inserted, the 
ordinary correlation is approximately equal to the cyclic 
correlation if the shift is much smaller than the reference 
sequence length. 

[0027] The construction of the frequency domain refer 
ence sequences depends on at least tWo factors, namely, a 
desired number of reference sequences needed in a netWork 
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(K) and a desired reference length (Np). In fact, the number 
of reference sequences available that has the optimal cyclic 
cross-correlation is P-l Where P is the smallest prime factor 
of Np other than “1” after factoring Np into the product of 
tWo or more prime numbers including “1”. For example, the 
maximum value that P can be is Np—1 When Np is a prime 
number. But When Np is not a prime number, the number of 
reference sequences often Will be smaller than the desired 
number K. In order to obtain a maximum number of 
sequences, the reference sequence Will be constructed by 
starting With a sequence Whose length NG is a prime number 
and then performing modi?cations. In the preferred embodi 
ment, one of the folloWing tWo modi?cations is used: 

[0028] 1. Choose NG to be the smallest prime number 
that is greater than Np and generate the sequence set. 
Truncate the sequences in the set to Np; or 

[0029] 2. Choose NG to be the largest prime number that 
is smaller than Np and generate the sequence set. 
Repeat the beginning elements of each sequence in the 
set to append at the end to reach the desired length Np. 

[0030] The above design of requiring NG to be a prime 
number Will give a set of NG—1 sequences that has ideal auto 
correlation and optimal cross correlation. HoWever, if only 
a smaller number of sequences are needed, NG does not need 
to be a prime number as long as the smallest prime factor of 
NG excluding “1” is larger than K. 

[0031] When a modi?cation such as truncating or inserting 
is used, the cross-correlation Will not be precisely optimal 
anymore. HoWever, the auto- and cross-correlation proper 
ties are still acceptable. Further modi?cations to the trun 
cated/extended sequences may also be applied, such as 
applying a unitary transform to them. 

[0032] It should also be noted that While only sequence 
truncation and cyclic extension Were described above, in 
alternate embodiments of the present invention there exist 
other Ways to modify the GCL sequences to obtain the ?nal 
sequences of the desired length. Such modi?cations include, 
but are not limited to extending With arbitrary symbols, 
shortening by puncturing, etc. Again, further modi?cations 
to the extended/punctured sequences may also be applied, 
such as applying a unitary transform to them. 

[0033] As discussed above, in the preferred embodiment 
of the present invention Generalized Chirp-Like (GCL) 
sequences are utiliZed for constructing reference sequences. 
There are a number of “classes” of GCL sequences and if the 
classes are chosen carefully (see GCL property beloW); 
sequences With those chosen classes Will have optimal 
cross-correlation and ideal autocorrelation. Class-u GCL 
sequence (S) of length NG are de?ned as: 

Su=(au(0)b, au(1)b, . . . , au(NG—1)b), (1) 

Where b can be any complex scalar of unit amplitude and 

No 

Where, 

[0034] u=1, . . . NG—1 is knoWn as the “class” ofthe GCL 

sequence, 
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[0035] k=0, 1, . . . NG—1 are the indices of the entries in 
a sequence, 

[0036] q=any integer. 

[0037] Each class of GCL sequence can have in?nite 
number of sequences depending on the particular choice of 
q and b, but only one sequence out of each class is used to 
construct one reference sequence. Notice that each class 
index u produces a different phase ramp characteristic 
over the elements of the sequence (i.e., over the “k” values). 

[0038] It should also be noted that if an NG-point DFT 
(Discrete Fourier Transform) or IDFT (inverse DFT) is 
taken on each GCL sequence, the member sequences of the 
neW set also have optimal cyclic cross-correlation and ideal 
autocorrelation, regardless of Whether or not the neW set can 
be represented in the form of (1) and (2). In fact, sequences 
formed by applying a matrix transformation on the GCL 
sequences also have optimal cyclic cross-correlation and 
ideal autocorrelation as long as the matrix transformation is 
unitary. For example, the NG-point DFT/IDFT operation is 
equivalent to a siZe-NG matrix transformation Where the 
matrix is an NG by NG unitary matrix. As a result, sequences 
formed based on unitary transformations performed on the 
GCL sequences still fall Within the scope of the invention, 
because the ?nal sequences are still constructed from GCL 
sequences. That is, the ?nal sequences are substantially 
based on (but are not necessarily equal to) the GCL 
sequences. 

[0039] If NG is a prime number, the cross-correlation 
betWeen any tWo sequences of distinct “class” is optimal and 
there Will be NG—1 sequences (“classes”) in the set. When a 
modi?cation such as truncating or inserting is used, the 
modi?ed reference sequence can be referred to as nearly 
optimal reference sequences that are constructed from GCL 
sequences. 

[0040] The integer “u” is the GCL sequence index. This 
sequence index is assigned to each cell. NG in the equation 
is the length of the GCL sequence. A total of NG—1 different 
sequences are available for use in different cells. NG is a 
prime number equal or near the needed sequence length. If 
the needed sequence length is not a prime number, the 
next-largest prime number can be used for NG and the 
resulting GCL sequence can be truncated to the desired 
length Np. 
[0041] FIG. 3 is a block diagram of transmitter 107 used 
to transmit a reference (e.g., a GCL) sequence. The cell 
index enters GCL sequence generator 301 and a GCL 
sequence With the particular index is output to subcarrier 
mapper 303. Subcarrier mapper 303 maps the GCL sequence 
With unique cell index to sub-carriers and outputs the 
subcarriers to OFDM modulator 305. Modulator 305 then 
transmits the time-domain reference signal as illustrated in 
FIG. 2. 

[0042] FIG. 4 is a block diagram of GCL sequence detec 
tor 109. During operation, OFDM receiver 401 transforms 
the received signal to frequency domain and extracts sub 
carrier symbols as the received GCL sequence. The sub 
carrier symbols are sent to the GCL sequence index detector 
109 Where they enter differential encoder 403. 

[0043] The folloWing equation shoWs the differential 
encoder output in the case Where a GCL sequence of a cell 
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is received. Y(m) in the equation is the GCL sequence index 
detector input on the m-th sub-carrier. H(m) in the equation 
is the channel response of the m-th sub-carrier. This equation 
assumes the channel response of adjacent sub-carriers is 
almost the same. The differential encoder output is a com 
plex exponential With a frequency that corresponds to the 
original sequence index. 

Each of differential encoder output is optionally averaged by 
frame averaging circuitry 405 over multiple frames to 
enhance robustness. IFFT 407 re-transforms the averaged 
differential encoder outputs to time domain, Where T is the 
IFFT siZe. 

[0044] PoWer calculator 409 calculates the poWer of each 
possible index value, ]z(n)]2 (n=1, . . . ,T), and outputs this 
information to peak position detector 411. The indices With 
larger magnitude in the GCL sequence index detector output 
are detected and are converted into cell indices by detector 
411. 

These detected cell indices could be stored as handoif cell 
indices including camp-on cell. 

[0045] As described above, While the above-described 
technique alloWs for a desirable reference signal, multi-path 
fading and inter-cell-interference may cause a detector to 
shoW an abnormally high correlation for GCL sequences 
having index values close to the index values being trans 
mitted by base stations. Thus, for example, if a base station 
is transmitting a GCL sequence index of 25, a detector may 
have high correlation values to sequences 23 and 27, simply 
due to multi-path fading and inter-cell interference. This Will 
lead the detector to falsely believe that there exist base 
stations utiliZing index values 23 and 27. This is illustrated 
in FIG. 5. 

[0046] As shoWn in FIG. 5, base stations are currently 
transmitting With GCL index values of 25, 76, and 127. Peak 
detector 411 Will assume that the indices, Which should be 
detected as handoif cell indices, are 25, 76 and 127. HoW 
ever, because the GCL sequence index detector output of the 
index 127 is smaller than that of the undesired index 27, the 
desired index 127 is not detected as a handolf cell index. The 
cause of this error is multi-path fading and inter-cell-inter 
ference. In order to detect index 127, more multi-frame 
averaging Would be required. Therefore, it takes long peri 
ods of time for prior-art detection of the desired handolf 
candidate cell indices. 

[0047] In order to address this issue, the GCL sequence 
index of each cell is assigned so that the difference of the 
indices betWeen adjacent cells/ sectors is more than N, Where 
Nil. In other Words, N is a minimum number of indices 
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betWeen any tWo sectors/cells. This proposed method 
assures that the difference of the indices betWeen handolf 
candidate cells is more than N. 

[0048] FIG. 6 shoWs an example of the code index assign 
ment. More particularly, FIG. 6 shoWs a plurality of base 
stations 601 (only one labeled), each having three sectors 
602 (only one sector labeled). Because each base station 601 
Will have three sectors 602, each base station 601 comprises 
at least three base units 101 (at least one for each sector). 
Thus, each base station 601 Will comprise at least a trans 
mitter transmitting a ?rst GCL reference signal in a ?rst 
sector, a second transmitter transmitting a second GCL 
reference signal in a second sector, and a third transmitter 
transmitting a third GCL reference signal an a third sector. 
As described, the ?rst, second, ant third GCL reference 
signal indices are more than N indices from any adjacent 
sector. 

[0049] Each sector in FIG. 6 is labeled With its particular 
GCL sequence index. FIG. 6 assumes 3 sectors, and hence 
3 base units per cell site (base station) and 57 (19x3) indices 
are reused by 19 base stations 601. The index of each sector 
is represented as ID(k,l)=k+l*M, Where k is cell number, I 
is sector number and M is number of cells reusing available 
indices. Note, the index 56 and the index 18 are sWapped in 
FIG. 6. Therefore, the minimum number of indices betWeen 
adjacent cells N becomes 5, Which in this case equals the 
number of indices betWeen index 13 and 18. Because of this, 
the adjacent N-1 indices of the index With the largest 
magnitude in the GCL sequence index detector output can be 
deleted from handoif candidate cell indices. 

[0050] FIG. 7 is a block diagram of a receiver designed to 
remove adjacent N—1 indices surrounding an index. As is 
evident, the receiver of FIG. 7 is identical to the receiver of 
FIG. 4 except for the addition of masking circuitry 701. 
Masking circuitry 701 utiliZes the code assignment charac 
teristic that the difference of the indices betWeen handolf 
candidate cells is more than N. Circuitry 701 receives a 
value for N and a number of candidate handoif cells. 
Circuitry 701 then deletes N—1 adjacent indices of the 
detected cell index from each candidate cell. FIG. 8 is a How 
chart shoWing operation of circuitry 701 assuming the 
number of handoif candidate cell indices is three. Addition 
ally, it is assumed that an over-the-air communication has 
been received containing GCL reference signals from poten 
tial handover candidates. 

[0051] The logic ?oW begins at step 801 Where circuitry 
701 receives a poWer of a plurality of GCL indices from the 
over-the-air communication and detects the index With a 
largest poWer. As described above, the poWer values of each 
GCL index is output by GCL sequence index detector 109. 
At step 803, circuitry 701 eliminates the N—1 adjacent 
indices surrounding the index With the largest poWer. The 
logic ?oW continues to step 805 Where circuitry 701 detects 
an index With a second largest poWer and eliminates N—1 
adjacent indices surrounding the index With the second 
largest poWer (step 807). At step 809 circuitry 701 detects 
the index With the third largest poWer and eliminates the 
N—1 adjacent indices surrounding the index With the third 
largest poWer (step 811). Finally, at step 813 the indices and 
their normalized poWers (excluding the eliminated indices) 
are output to peak detector 411. The detected three peak 
indices are output as handolf candidate cell indices. 
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[0052] As is evident, potential handolf candidate cells are 
determined based on the powers of the plurality of GCL 
indices excluding the eliminated GCL indices. More par 
ticularly, the peak indices output by peak detector 411 are 
based on the poWers of a plurality of GCL indices excluding 
the eliminated GCL indices. 

[0053] FIG. 9 shoWs an example of inputs and outputs of 
the index mask function. As is evident, the input to circuitry 
701 shoWs high correlations surrounding index values 25 
and 76. The output of circuitry 701 remove all poWer for the 
N—1 indices surrounding indices 25, 76, and 127. By adopt 
ing this proposed method, the false detection because of 
multi-path fading and inter-cell-interface is reduced Without 
multi-frame averaging. That is to say, handolf candidate 
search time is reduced by this proposed method. 

[0054] While the invention has been particularly shoWn 
and described With reference to a particular embodiment, it 
Will be understood by those skilled in the art that various 
changes in form and details may be made therein Without 
departing from the spirit and scope of the invention. 

We claim: 
1. A method for fast cell search, the method comprising 

the steps of: 

receiving an over-the-air communication; 

determining poWers of a plurality of GCL indices from the 
over-the-air communication; 

determining a GCL index having a maximum poWer; 

eliminating GCL indices surrounding the GCL index 
having the maximum poWer; and 

determining handolf candidate cell indices based on the 
poWers of a plurality of GCL indices excluding the 
eliminated GCL indices. 

2. The method of claim 1 further comprising the step of: 

determining a minimum number (N) of GCL sequence 
indices betWeen any tWo sectors/cells; and 
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Wherein the step of eliminating is based N. 
3. The method of claim 1 Wherein the step of receiving the 

over-the-air communication, comprises the step of receiving 
a plurality of GCL reference sequences. 

4. The method of claim 1 further comprising the steps of: 

determining a GCL index having a second largest poWer; 
and 

eliminating GCL indices surrounding a GCL index having 
the second largest poWer. 

5. An apparatus comprising: 

a GCL sequence index detector outputting a plurality of 
GCL indices and their poWer; 

masking circuitry determining a GCL index With a maxi 
mum poWer, eliminating adjacent indices, and output 
ting a plurality of GCL indices and their associated 
poWer, excluding the eliminated adjacent indices. 

6. The apparatus of claim 5 Wherein the masking circuitry 
eliminates adjacent indices based on a minimum number (N) 
of GCL sequence indices betWeen any tWo sectors/cells. 

7. The apparatus of claim 5 further comprising a receiver 
receiving an over-the-air communication comprising a plu 
rality of GCL reference sequences. 

8. The apparatus of claim 5 Wherein the masking circuitry 
additionally determines a GCL index having a second high 
est poWer and eliminates GCL indices surrounding the GCL 
index having the second highest poWer. 

9. A base station comprising: 

a transmitter transmitting a ?rst GCL reference signal in 
a ?rst sector; and 

a second transmitter transmitting a second GCL reference 
signal in a second sector, Wherein a GCL sequence 
index of the ?rst GCL reference signal is more than N 
indices from a sequence index of the second GCL 
reference signal. 


