wo 2010/049772 A1 I 0K 0 OO D OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization- /25 | | HIIHNN 00000010 Y 0O 0
A 5 (10) International Publication Number
(43) International Publication Date Vs
6 May 2010 (06.05.2010) WO 2010/049772 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HO4W 64/00 (2009.01) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: ég’ éﬁ’ ég’ CAI\ZI, CBS > CBRB’ CBI(J}, g;l’ DB]IE{ ? DB%V ’];313[{ ? ]];é’
PCT/IB2009/007175 DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT.,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
20 October 2009 (20.10.2009) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
. . ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(25) Filing Language: English NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(26) Publication Language: English SE, 8G, SK, SL, SM, ST, 8V, §Y, TJ, TM, TN, TR, TT,

TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data:

12/262.996 31 October 2008 (31.10.2008) ys (84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,

(71) Applicants (for all designated States except US): GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
NOKIA CORPORATION [FI/FI]; Keilalahdentie 4, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
FIN-02150 Espoo (FI). NOKIA, INC [US/US]; 6000 TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
Connection Drive, Irving, TX 75039 (US). ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
(75) Inventors/Applicants (for US only): VARE, Jani TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

[FI/FI]; Valotie 7, FI-20780 Kaarina (FI). PEKKA, Tal- ML, MR, NE, SN, TD, TG).
mola [FI/FI]; Varpusenkatu 2, FI-20240 Turku (FI). Published:

(74) Agent: WRIGHT, Bradley, C.; Banner & Witcoff, Ltd., —  with international search report (Art. 21(3))
1100 13th Street, N.W., Suite 1200, Washington, DC
20005-4051 (US).

(72) Inventors; and

[Continued on next page]

(54) Title: ASSOCIATION OF NETWORK CELLS WITH LOCATION INFORMATION

(57) Abstract: Aspects of the invention provide methods, apparatus-

es and computer media for providing cell location information in a

103 digital broadcasting system. A mobile terminal uses the cell location
information to form a preliminary handover candidate list. A mobile

terminal receives reference coordinates for a reference cell, displace-

CellB ment coordinates for a current cell, and displacement coordinates for
neighboring cells over a wireless channel. The mobile terminal con-

——————————— ———- . X !
r N | sequently determines the locations of the current cell and the neigh-
! bor cells based on the coordinates. The mobile terminal determines a
! . . . . .
range distance for the current cell and includes a neighboring cell in
@ | a handover candidate list when the neighboring cell is within the
%1 : range distance, where the range distance is based on an estimated
107~ & 1 maximum radius of the current cell and optionally on a cell coverage
o | offset. The handover candidate list is further sorted based on dis-
o : tances of the handover candidates from the current cell.
|
a I
;,\/
105 ¢ / J
DIST_HOR
101 109
FIG. 1



WO 2010/0497:72 A1 W00 )00 N0 Y0 0 A

amendments (Rule 48.2(h))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of



WO 2010/049772 PCT/IB2009/007175

ASSOCIATION OF NETWORK CELLS WITH LOCATION INFORMATION

BACKGROUND

[1] Digital Video Broadcast (DVB) specifications define standards for digital television
broadcast systems, including DVB-T, DVB-H, and DVB-T2. DVB-T specifications are
directed to a terrestrial digital television (TV) system that is widely deployed in Europe.
DVB-H specifications are based on the DVB-T specifications with increased robustness
and support for mobility. DVB-T2 specifications update the DVB-T specifications to
provide enhanced quality and capacity. Currently, the DVB-based systems broadcast cell
location and coverage information by providing the coordinates (latitude and longitude)
of the lower left-hand corner a “spherical” rectangle specifying the cell coverage area.

~ Furthermore, the extent (i.e., the size) of the coverage area for longi‘tude and latitude axes
is typically included in signaling information. This location information is used to assist

cell pre-selection for the handover process in mobile terminals.

2] With some mobile TV systems, the signaled cell location information is approximated by
rectangles, which approximate the physical cell coverage area. However, this approach
may be inaccurate because it is often difficult to determine or estimate cell coverage. A
wireless terminal that is being served by the TV system may experience suboptimal
receiver performance and consequently degraded performance with handovers in the TV
system. Moreover, the wireless terminal may perform an associated calculation based on
the current location of the wireless terminal and cell coverage, requiring a signiﬁcaﬁt
amount of computation power at the mobile terminal. Consequently, there is a real
market need to enable a wireless terminal in a TV broadcast system to better determine

location information with a reduced computational effort.

CONFIRMATION COPY
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SUMMARY

[3] An aspect provides methods, apparatuses, and computer-readable media for providing
cell location information in a digital broadcasting system. A mobile terminal uses the cell

location information to form a preliminary handover candidate list.

4] With aﬂother aspect of the invention, a mobile terminal receives reference coordinates for
a reference cell, displacement coordinates for a current cell, and displacement coordinates
for neighboriﬁg cells over a wireless channel. The mobile terminal consequently
determines the locations of the current cell and the neighbor cells based on the
coordinates. The mobile terminal further determines a range distance for the current cell
and includes a neighboring cell in a handover candidate list when the neighboring cell is
within the range distance. The displacement coordinates may include latitude and

longitude information relative to the reference cell.

[5] With another aspect of the invention, the range distance is based on an estimated
maximum radius of the current cell and optionally on cell coverage offset. The estimated
maximum radius may be determined by the receiver from transmission parameters that

include transmission power, modulation type, and code rate.

[6] With another aspect of the invention, the handover candidate list is sorted based on

distances of the handover candidates from the current cell.

(7] With another aspect of the invention, reference coordinates for one or more reference
cells are broadcast to the mobile terminal. The mobile terminal selects one of the
reference cells for a corresponding neighboring cell based on an indicator that is provided

in signaling data.
BRIEF DESCRIPTION OF THE DRAWINGS

[8] A more complete understanding of the present invention and the advantages thereof may
be acquired by referring to the following description in consideration of the

accompanying drawings, in which like reference numbers indicate like features and

wherein:
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9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

17]

Figure 1 shows an example for determining a location of a cell with respect to a reference

cell in accordance with an embodiment of the invention.

Figure 2 shows an example of a mobile terminal determining a range distance of a current

cell in accordance with an embodiment of the invention.

Figure 3 shows a syntax of a reference cell information descriptor in accordance with an

embodiment of the invention.

Figure 4 shows a syntax of a cell information descriptor in accordance with an

embodiment of the invention.

Figure 5 shows a flow diagram for determining preliminary handover candidates in

accordance with an embodiment of the invention.

Figure 6 shows a block diagram of a mobile terminal in accordance with an embodiment

of the invention.

Figure 7 shows a block diagram of a broadcast station in accordance with an embodiment

of the invention.

DETAILED DESCRIPTION

In the following description of the various embodiments, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by way of
illustration various embodiments in which the invention may be practiced. It is to be
understood that other embodiments may be utilized and structural and functional

modifications may be made without departing from the scope of the present invention.

Figure 1 shows an example for determining a location of cell 103 with respect to a
reference cell 101 in accordance with an embodiment of the invention. With some
embodiments, reference point 105 is approximately located at the center of reference cell

101.
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[18]

[19]

[20]

With some embodiments, a digital broadcast system may provide cell location
information to a mobile terminal based only on indication of a reference location and a
distance from the reference location rather than the cell location and cell coverage of cells
within the digital broadcast system. Furthermore, as will be discussed, in an absence of
received coverage information, a mobile terminal (e.g., a receiver, which is typically
contained in the mobile terminal being served by a digital broadcast system) may
estimate the cell coverage using data available at the receivér to control the cell 'pre-
selection mechanism for handovers. A mobile terminal may include both transmit and
receive capabilities. However, with some embodiments, a mobile terminal may have
reception-only capabilities (i.e., no transmitter). For example, a mobile terminal may be a

mobile television.

However, with other embodiments, reference point 105 may not be associated to a cell,
i.e., a reference point may be defined independently of the cells of the digital broadcast
network. With other embodiments, a plurality of reference points may be defined, e.g.,
different cells within a network may be selected as reference cells, where the location of
the (other) cells of the network is determined based on the vertical and horizontal

distances from the indicated reference point.

Based on reference point 105 and on the DIST VER 107 (which corresponds to a vertical
distance on a plane) and DIST HOR 109 (which corresponds to a horizontal distance on
a plane) (e.g., relative to the approximate center 111 of cell 103), the mobile terminal
may determine the location of the current cell that is serving the mobile terminal. For
example, DIST VER 107 may correspond to a latitude displacement while DIST HOR
109 may correspond to a longitude displacement. The mobile terminal may consequently
detenﬁine a distance from the current cell to other cells in the digital broadcast system
based on reference point 105, DIST VER 107, and DIST HOR 109. With some
embodiments, DIST VER 107 and DIST HOR 109 are sent to a mobile terminal over a
signaling channel from a digital broadcast system. In some embodiments the location
information of the current cell may be determined based on distance and direction instead

of DIST VER 107 and DIST HOR 109. The distance may be specified for example as
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[22]

[23]

[24]

[25]

meters (with desired resolution) and the direction may be specified for example as the

angle from a chosen reference direction (e.g. the longitude axis).

The location of cell 103 may be determined by adding DIST VER 107 and DIST HOR
109 to the latitude and longitude of reference point 105, respectively.

Reference point 105 is typically selected by the broadcast system in order to
accommodate the available signaling capacity for the DIST VER 107 and DIST_HOR
109. With some embodiments, one fixed reference point may result in excessive network
capacity consumption of the available signaling capacity. In such cases, a plurality of
reference points may be configured, and the appropriate reference point can be indicated
for a corresponding cell. One or more reference locations (e.g., reference cells) within a
digital broadcast system (network) may be specified and broadcasted in the network.
Furthermore, cell locations may be specified and broadcasted as distance from given

reference point.

With some embodiments, reference cell 101 is identified by absolute location

. information, e.g., longitude and latitude corresponding to the center of the cell and/or to

the transmitter itself. For the other cells (e.g., cell 103) in the digital broadcast network,
the vertical and horizontal distance with a desired accuracy (e.g., 100 meter accuracy
calculated from the center of the reference cell) may be provided. This information may

be carried on a signaling channel of the broadcast signal.

With some embodiments, a digital broadcast system provides location/coverage signaling
information that results in an improved cell pre-selection for handovers with respect to
traditional digital broadcast systems. Cell pre-selection by a mobile terminal typically
assists with handovers in the digital broadcast system and enables simplified processing
at the receiver. The pre-selection of candidate cells for a handover may utilize
information on cell locations (the current cell and the neighboring cells) as well as the

receiver’s estimate on the cell coverage areas as will be discussed.

Figure 2 shows an example of a mobile terminal determining range distance 203 of a

current cell in accordance with an embodiment of the invention. With some
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embodiments, range distance (maximum neighbor distance) 203 is based on maximum
cell coverage radius (MAX CC_RAD) 201 and cell coverage offset (CCO) 202. Cell
coverage offset 202 is typically determined by the mobile terminal and is adjusted
differently for different networks and may be used only in some digital broadcast systems

and/or by some mobile terminals. With some embodiments, cell coverage may be based

on a propagation model, e.g., Okumara-Hata, in which the cell coverage depends on the

operating frequency, antenna heights of the base station and mobile terminal, and the
environment type (small city, large city, suburban, and open area). MAX_CC_RAD 201,
which estimates the cell coverage, is determined by the mobile terminal with an
embodiment. MAX_CC_RAD 201 may be based on performance parameters, receiver
characteristics and antenna gain associated with the mobile terminal. Consequently,
MAX CC RAD 201 is typically different for different mobile terminals and receivers.
The mobile terminal may use transmission parameters (e.g., the transmission power, used
modulation, and used code rate) to determine MAX CC RAD 201. With some
embodiments, a broadcast system provides all or some of these parameters to the mobile
terminal. Moreover, in some embodiments default coverage areas for corresponding
transmission parameters and receiver/mobile terminal types may be specified rather than
the mobile terminal performing the calculation. In addition, signal propagation conditions
in- different environments may affect the effective cell coverage area. With some
embodiments, an indicator about the propagation conditioné can be provided to the
mobile terminal by the network based on the receiver location. It can also be based on the
receiver knowledge of the signal propagation within a specific area. With some
embodiments, a specified value can be used as the value of MAX CC_RAD. This value
may be for example a fixed value valid for all cells within a network or within a subset of

the cells of a network, or a dedicated value may be specified for each cell of a network.

With some embodiments, if a neighboring cell is within range distance 203 of the current
cell, the neighboring cell is included in a cell candidate list (e.g., a preliminary handover
candidate list). The candidate list is typically used for the handover. With some
embodiments, the list is split into a preliminary handover candidate list and then into a

handover candidate list. The preliminary list is collected based on the location. The
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handover candidate list is then generated as an iterated set of candidates from the first list,
based on the actual measured RSSI (signal strength) from the candidates. In the example
shown in Figure 2, cells 205 and 207 are within range distance 203 while cell 209 is not.
Consequently, only cells 205 and 207 are included in the preliminary handover candidate
list. Moreover, the mobile terminal may further sort (rank order) the handover candidates
based on the distance of the candidate to the current cell. In the exampule shoWn in Figure
2, cell 207 is closer to the current cell than cell 205. Thus, cell 207 is ranked higher than
cell 205 in the preliminary handover candidate list. For example, some embodiments may
use a distance metric (DIST VERpeignvor cet —  DIST_VERcyment ce)”  +
(DIST_HOR qeighbor cell — DIST_HORcu,m,,t_ce")2 if both the neighbor cell and the current
cell are associated with the same reference cell. With some embodiments, cells typically
have the same default sizes within the same network. The cell size is auxiliary
information, i.e., if a mobile terminal has the capability to estimate the size of the cell
(based on the used transmission parameters, environmental factors etc.), it can use the
estimated size for the selection of handover candidates. If the mobile terminal is not
capable of estimating the size of the cell, then the mobile terminal may use the distance

between the center of a neighbor cell and the center of the current cell.

With some embodiments, CCO 202 may or may not be used when determining the
preliminary handover candidate list For example, when CCO 202 is not used, only cell
207 (cell D) is included in the list. However, if CCO 202 is used, then both cell 205 (cell
B) and cell 207 (cell D) are included in the preliminary handover candidate list. CCO 202
is used to enlarge the assumed cell coverage area of the current cell (typically not for the
other cells) and hence for generating more preliminary handover candidates. CCO 202 is
typically determined by the mobile terminal. MAX CC_RAD 201 is determined for all
cells (same for all or separate each particular cell) and is used to calculate the overlapping

between the current cell and the neighboring cells.

With some embodiments, cell coverage information may be included in signaling
information from a digital broadcasting system to a mobile terminal. Cell coverage

information may include a range of latitude values and longitude values that a
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corresponding cell supports. Consequently, the mobile terminal may use the provided cell

coverage information rather than determining MAX CC_RAD 201 as discussed above.

Figure 3 shows a syntax of reference cell information descriptor 300 (corresponding to
reference cell 101 as shown in Figure 1) in accordance with an embodiment of the
invention. The reference information is typically network-specific because of signaling
limitations. All cells in the network typically transmit the same network information. A
digital broadcast system transmits signaling information with reference cell information
descriptor 300 in order to provide the location of reference point 105. With some
embodiments, reference point 105 is identified by cell longitude 303 and cell latitude
304. With one embodiment, descriptor 300 includes:

e cell id (301) - 16-bit field which uniquely identifies a cell within network.

e frequency (302) - 32-bit field that identifies the frequency that is used in the

indicated cell.

o cell longitude (303) - 16-bit field that is encoded as a two's complement
number. It specifies the longitude of the center of the cell coverage area of the
cell indicated. It may be calculated by multiplying the value of the longitude
field by an associated conversion factor (180°/215). Western longitudes are

considered negative and eastern longitudes positive.

® cell latitude (304) - 16-bit field that is encoded as encoded as a two's
complement number. It specifies the latitude of the center of the cell coverage
area of the cell indicated. It may be calculated by multiplying the value of the
latitude field by an associated conversion factor (90°/215). Southern latitudes

are considered negative and northern latitudes positive.

Figure 4 shows a syntax of cell information descriptor 400 broadcast by the broadcast

station in the current cell in accordance with an embodiment of the invention. Descriptor



WO 2010/049772 PCT/IB2009/007175

400 includes dist hor parameter 404 and dist ver parameter 405 corresponding. to

DIST HOR 109 and DIST VER 107, respectively, as shown in Figure 1.

[31] With the example embodiment shown in Figure 4, cell information_ descriptor 400

includes:

network id (401) - 16-bit field which uniquely identifies the network.
e cell id (402) - 16-bit field which uniquely identifies a cell within network.

e frequency (403) - 32-bit field identifies the frequency that is used in the

indicated cell.

e dist hor (404) - 16-bit field that specifies the horizontal distance to the
associated cell from the center of the cell signaled within the
reference cell information_descriptor. Information for
cell information_descriptor 400 is typically provided by the network operator
and is typically network specific, e.g., for the DVB network that is identified
with network id (16 bits) and may consist of several cells (one cell is
identified with cell id (16 bits)). The value within this field is multiplied by
20 meters. In one example, the minimum value (0x01) is equal to 20 m x 1 =
20 meters and the maximum value (0xff) is equal to 65536 m x 20 = 1310.72

kilometers.

e dist ver (405) - 16-bit field that specifies the vertical distance to the
associated cell from the center of the cell signaled within the
reference cell information_descriptor. The value within this field is
multiplied by 20 meters. In one example, the minimum value (0x01) is equal
to 20 m x 1 = 20 meters and the maximum value (0xff) is equal to 65536 m x

20 =1310.72 kilometers.
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[33]

[34]

[35]

[36]

[37]

[38]

Some embodiments support more than one reference cell. Consequently, cell information
descriptor 400 may be extended to cover also a parameter referring to selected reference
cell. For example a parameter “ref cell id” (16 bits) may be added to carry a value of the

“cell_id” field of the selected reference cell information descriptor 300.

Figure 5 shows flow diagram 500 for determining preliminary handover candidates in

accordance with an embodiment of the invention.

In step 501, the mobile terminal receives reference cell information_descriptor 300, or
some other data structure which carries the same information, to obtain cell id,
frequency, cell longitude and cell latitude of the reference cell in the broadcast system.
If this information has not been acquired, the mobile terminal attempts to acquire the

information in step 503.

In step 505, the mobile terminal receives cell information descriptor 400 to obtain
information about other available cells in the digital broadcast system. This information
may be available in one or more cell information descriptors. Each descriptor 400
contains frequency, cell id, dist ver and dist_hor for each corresponding cell. Step 505 is

repeated until information for all cells is acquired as determined by step 507.

In step 509, the mobile terminal determines the location of the current cell based on the
information provided for the reference location and based on the dist ver and dist hor
provided for the current cell. The location of the current cell can be determined by adding

cell_longitude 303 to dist_hor 404 and cell_latitude 304 to dist_ver 405.

In step 511, the location for each cell discovered in step 505 is determined based on the
reference location information and on the dist_hor and dist_ver provided for each cell.
Also, the distance from the current cell to the other cells present within the network may
be determined. For example, as previously discussed, a distance metric (dist_vereighbor cell

. 2 . . 2
— dist_Vereument_ceil)” + (dist_hOTneighbor_celt — dist_hOTcurent_cen)” may be used.

In step 513, the mobile terminal determines the range distance (maximum neighbor
distance (MND)) based on the receiver physical parameters of the received signal and on

other factors affecting the cell coverage area. With some embodiments, the MND is

10
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[41]

[42]

derived directly from the distance from the center of the current cell to the distance to the
neighboring cell. The mobile terminal may further determine the cell coverage offset

(CCO) as previously discussed.

In step 515, the mobile terminal determines and sorts the preliminary handover

candidates which are within the range distance.

Figure 6 shows a block diagram of mobile terminal 601 that receives a digital
broadcasting signal 651 through antenna 615 from broadcast station 613 in accordance
with an embodiment of the invention. Processor 603 receives cell location information
(e.g., reference cell information descriptor 300 and cell information descriptor 400)
from receiver (radio) 605 and stores cell location information 611 and transmission
parameters 609 in memory 607. Processor 603 consequently determines and stores
handover candidate list 613 in memory 607 and uses handover algorithm 614 to
determine what cell should be selected when a handover is needed based, for example, on

movement (direction) in location.

Processor 603 may execute computer executable instructions from a computer-readable
medium, e.g., memofy 607. Computer storage media may include volatile and
nonvolatile, removable and non-removable media implemented in any method or
technology for storage of information such as computer readable instructions, data
structures, program modules or other data. Computer storage media include, but is not
limited to, random access memory (RAM), read only memory (ROM), electronically
erasable programmable read only memory (EEPROM), flash memory or other memory
technology, CD-ROM, digital versatile disks (DVD) or other optical disk storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other medium that can be used to store the desired information and that

can be accessed by processor 701.

Figure 7 shows block diagram 700 of broadcast station 613 in accordance with an
embodiment of the invention. Memory 707 contains cell configuration data 709 including
cell location information. Processor 703 sends the cell location information to mobile

terminal 601 through transmitter (radio 705) over broadcasting signal 651 in

11
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reference cell information descriptor 300 and cell information_descriptor 400 as
previously discussed. Processor 703 may execute computer executable instructions from

a computer-readable medium, e.g., memory 707 as described above in connection with

Figure 6.

The terms “processor” and “memory” as used herein, whether collectively or singly,
should be interpreted to cover processing circuitry of various kinds such as field
programmable gate arrays, application-specific integrated circuits, and combinations

thereof.

While the invention has been described with respect to specific examples including
presently preferred modes of carrying out the invention, those skilled in the art will
appreciate that there are numerous variations and permutations of the above described
systems and techniques that fall within the spirit and scope of the invention as set forth in

the appended claims.

12
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We Claim:

An apparatus comprising:
a memory; and
a processor configured to retrieve instructions from the memory and to perform:

receiving reference coordinates for a reference cell, current displacement
coordinates for a current cell, and first neighbor displacement coordinates for a first

neighbor cell of a broadcast system over a wireless channel,

determining a current location of the current cell from the reference coordinates
and the current displacement coordinates and determining a first location of the first
neighbor cell from the reference coordinates and the first neighbor displacement

coordinates;
determining a range distance of the current cell; and

when the first neighbor cell is within the range distance, including the first

neighbor cell in a cell candidate list.

The apparatus of claim 1, wherein the processor is further conﬁgured to:

determine the range distance based on an estimated maximum radius of the current cell.
The apparatus of claim 2, further comprising:

an antenna configured to obtain a signal from a broadcast station that is located in the

current cell;

a receiver configured to process the signal; and
wherein the processor is further configured to:
determine the estimated maximum radius based on performance characteristics of

the receiver and the antenna.

13
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4. The apparatus of'claim 3, wherein the processor is further configured to:

determine the estimated maximum radius further based on at least one

transmission parameter.

5. The apparatus of claim 4, wherein the at least one transmission parameter is selected

from the group consisting of a transmission power, a modulation type, and a code rate.

6. The apparatus of claim 1, wherein the current displacement coordinates include a current
relative latitude and a current relative longitude and the first neighbor displacement coordinates

include a first neighbor relative latitude and a first neighbor relative longitude.
7. The apparatus of claim 2, wherein the processor is further configured to:
determine the range distance further based on a cell coverage offset.

8.  The apparatus of claim 1, wherein:

the. reference coordinates include first reference coordinates for a first reference cell and

second reference coordinates for a second reference cell; and
wherein the processor is further configured to:

select, based on received information, the reference coordinates from one of the

first reference coordinates and the second reference coordinates.
9. The apparatus of claim 2, further comprising:

a receiver configured to process a signal; and

wherein the processor is further configured to:

determine the estimated maximum radius based on a receiver type and on an

estimated cell coverage area of the current cell.

14
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10.  The apparatus of claim 1, wherein the processor is further configured to:
receive second neighbor displacement coordinates for a second neighbor cell;

determine a second location of the second neighbor cell from the reference coordinates

and the second neighbor displacement coordinates; and

when the second cell is within the range distance, include the second neighbor cell in the

cell candidate list.
11.  The apparatus of claim 1, wherein the processor is further configured to:
sort the cell candidate list based on distances of candidate cells from the current cell.

12. A computer-readable medium having computer-executable instructions that when

executed perform:

receiving reference coordinates for a reference cell, current displacement coordinates for

a current cell, and first neighbor displacement coordinates for a first neighbor cell of a broadcast

system,;

determining a current location of the current cell from the reference coordinates and the
current displacement coordinates and a first location of the first neighbor cell from the reference

coordinates and the first neighbor displacement coordinates;
determining a range distance of the current cell; and

when the first neighbor cell is within the range distance, including the first neighbor cell

in a cell candidate list.

13.  The computer-readable medium of claim 12, wherein the instructions further perform:

determining the range distance based on an estimated maximum radius of the current cell.
14. The computer-readable medium of claim 13, wherein the instructions further perform:

determining the range distance further based on a cell coverage offset.

15
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15.  The computer-readable medium of claim 12, wherein the instructions further perform:

selecting the reference coordinates from one of the first reference coordinates and the
second reference coordinates, wherein the first reference coordinates are associated with a first

reference cell and the second reference coordinates are associated with a second reference cell.
16.  The computer-readable medium of claim 12, wherein the instructions further perform:
sorting the cell candidate list based on distances of candidate cells from the current cell.

17. A method comprising:

receiving reference coordinates for a reference cell, current displacement coordinates for
a current cell, and first neighbor displacement coordinates for a first neighbor cell of a broadcast

system over a wireless channel;

determining a current location of the current cell from the reference coordinates and the
current displacement coordinates and a first location of the first neighbor cell from the reference

coordinates and the first neighbor displacement coordinates;
determining a range distance of the current cell; and

when the first neighbor cell is within the range distance, including the first neighbor cell

in a cell candidate list.
18.  The method of claim 17, further comprising:

determining the range distance based on an estimated maximum radius of the current cell.
19.  The method of claim 18, further comprising;:
receiving a signal from a broadcast station through a receiver and an antenna; and

determining the estimated maximum radius based on performance characteristics of the

receiver and the antenna.

16
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20.  The method of claim 19, further comprising;

determining the estimated maximum radius further based on at least one transmission

parameter.

21. The method of claim 20, wherein the at least one transmission parameter is selected from

the group consisting of a transmission power, a modulation type, and a code rate.

22.  The method of claim 17, wherein the current displacement coordinates include a current
relative latitude and a current relative longitude and the first neighbor displacement coordinates

include a first neighbor relative latitude and a first neighbor relative longitude.
23. The method of claim 18, further comprising:
determining the range distance further based on a cell coverage offset.

24. The method of claim 17, wherein the reference coordinates include first reference

coordinates for a first reference cell and second reference coordinates for a second reference cell,

the method further comprising:

selecting the reference coordinates from one of the first reference coordinates and the

second reference coordinates.
25. The method of claim 18, further comprising:

determining the estimated maximum radius based on a receiver type and on an estimated

cell coverage area of the current cell.
26.  The method of claim 17, further comprising:
receiving second neighbor displacement coordinates for a second neighbor cell;

determining a second location of the second neighbor cell from the reference coordinates

and the second neighbor displacement coordinates; and
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27.

28.

29.
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when the second cell is within the range distance, including the second neighbor cell in

the cell candidate list;

The method of claim 17, further comprising:

sorting the cell candidate list based on distances of candidate cells from the current cell.
An apparatus comprising:

a memory; and

a processor configured to retrieve instructions from the memory and to perform:

sending first reference coordinates for a first reference cell of a broadcast system
over a wireless channel, wherein the first reference coordinates include an absolute
latitude value and an absolute longitude value of an approximate center of the first

reference cell; and

sending displacement coordinates of a first cell of the broadcast 'system over the
wireless channel, wherein the displacement coordinates include a relative latitude value
and a relative longitude value with respect to the approximate center of the first reference

cell.
The apparatus of claim 28, wherein the processor is further configured to:

send second reference coordinates for a second reference cell, wherein the second

reference coordinates identify an approximate center of the second reference cell; and

send an indicator that indicates a selected reference cell, wherein the selected

reference cell is one of the first reference cell and the second reference cell.
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30. A computer-readable medium having computer-executable instructions that when

executed perform:

sending first reference coordinates for a first reference cell of a broadcast system over a
wireless channel, wherein the first reference coordinates include an absolute latitude value and

an absolute longitude value of an approximate center of the first reference cell; and

sending displacement coordinates of a first cell of the broadcast system over the wireless
channel, wherein the displacement coordinates include a relative latitude value and a relative

longitude value with respect to the approximate center of the first reference cell.
31. The computer-readable medium of claim 30, wherein the instructions further perform:
sending second reference coordinates for a second reference cell, wherein the second

reference coordinates identify an approximate center of the second reference cell; and

indicating a selected reference cell from the first reference cell and the second reference

cell.

32. A method comprising:

sending first reference coordinates for a first reference cell of a broadcast system over a
wireless channel, wherein the first reference coordinates include an absolute latitude value and

an absolute longitude value of an approximate center of the first reference cell; and

sending displacement coordinates of a first cell of the broadcast system over the wireless
channel, wherein the displacement coordinates include a relative latitude value and a relative

longitude value with respect to the approximate center of the first reference cell.
33.  The method of claim 32 further comprising:

sending second reference coordinates for a second reference cell, wherein the second

reference coordinates identify an approximate center of the second reference cell; and

indicating a selected reference cell from a first reference cell and a second reference cell.
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34.  The apparatus of claim 1, wherein the cell candidate list comprises a handover candidate

list.

35.  The computer-readable medium of claim 12, wherein the cell candidate list comprises a

handover candidate list.

36.  The method of claim 17, wherein the cell candidate list comprises a handover candidate

list.
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