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METHOD AND SYSTEM FOR DYNAMIC 
CARRIER SELECTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This patent application claims priority from U.S. 
Provisional Patent Application No. 60/244,766, filed on Oct. 
31, 2000 and bearing Attorney Docket No. 34650 
00670USPL. This patent application incorporates U.S. Pro 
visional Patent Application No. 60/244,766 by reference. 
0002 This patent application is related by Subject matter 
to a U.S. Patent Application entitled “Method and System 
for Optimization of Switched-Diversity Performance” and 
bearing Attorney Docket No. 34650-00675USPT, which is 
being filed on the same date as this patent application and is 
incorporated by reference. 

TECHNICAL FIELD 

0003. This invention relates generally to communications 
in which total available bandwidth is larger than that needed 
for communication and, more particularly, to optimization of 
communication Systems in which communicating devices 
are allowed to change carriers in order to make use of exceSS 
available bandwidth. 

BACKGROUND OF THE INVENTION 

0004. In wireless communication systems, data to be 
communicated is typically transmitted in bursts on a carrier 
whose characteristics vary over time. In other words, a first 
burst of data might be transmitted over the carrier while the 
carrier has very good performance that allows the first burst 
of data to be received correctly, while, as a Second burst of 
data is transmitted on the carrier, the performance of the 
carrier might have worsened Such that the Second burst of 
data is not received correctly. This problem can be explained 
by the fact that carriers include multiple paths, therefore, 
even a Small movement by either a transmitter or a receiver 
can affect whether these multiple paths add constructively or 
destructively. 
0005 If a rate of change of the performance of a carrier 
is relatively great in comparison to a data rate on the carrier, 
the problem of varying carrier performance can be Solved 
using coding and interleaving, in which carrier performance 
variations are averaged So that the carrier's performance 
depends on average carrier conditions rather than on worst 
case carrier conditions. However, if the carrier's perfor 
mance varies relatively slowly and/or if the data rate is 
relatively great, this approach is not feasible because the 
number of Symbols needed in an interleaver is too large. In 
Such situations, an entire packet could be received during a 
period in which the carrier's performance is poor. 
0006 Multi-path carriers are frequency-selective; there 
fore, if performance of a first carrier having a first frequency 
is poor, performance of a Second carrier having a Second 
frequency is often better, especially if the Second frequency 
is not too close to the first frequency. The coherence band 
width is a measure of how far apart the two frequencies must 
be in order for the two carriers to be uncorrelated. 

0007 Reference is now made to FIG. 1, wherein there is 
shown a graph representing an exemplary indoor bandwidth 
operating at 2.45 GHz as a function of frequency. Graph 100 
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shows frequency in MegaHertz (MHz) on an X-axis and on 
a y-axis, Signal strength is plotted in decibels (dB) (i.e., 20 
log abs (H(f))). Abandwidth 102 is shifted on the X-axis so 
that 0 Hz corresponds to the carrier being used. The band 
width 102 has good performance near 0 Hz and 10-15 MHz, 
whereas it is about 10 dB worse near 23 MHz, and has its 
worst performance near 6 MHz. The bandwidth of FIG. 1 
has a coherence bandwidth of about 10 MHz. 

0008 One way of communicating over a frequency 
Selective carrier is by means of frequency hopping (FH), 
which is used, for example, in the BLUETOOTH wireless 
technology System. See, e.g., J. C. Haartsen, “The Bluetooth 
radio system,'IEEE Personal Communications, Vol. 7, No. 
1, Feb. 2000. In the BLUETOOTH wireless technology 
System, which is an ad-hoc System that operates in the 
unlicenced Industrial Scientific and Medical (ISM) band at 
2.45 GHZ, one of the reasons for employing FH over 79 
1-MHZ-wide carriers is to avoid transmitting on a Single 
carrier that could be strongly attenuated for a long time 
period due to multi-path fading. Another reason for using FH 
is to have a System that is robust to interference from other 
users as well as from other impairments. 
0009 Frequency hopping is a way of averaging quality of 
the total available bandwidth, and, in situations in which the 
carrier performance changes rapidly, FH often provides 
best-case real-world performance. However, in Situations in 
which a portion of the bandwidth changes slowly, it would 
be desirable to further improve performance. For example, 
if a part of the bandwidth is disturbed by an almost static 
interferer, this part of the bandwidth should typically be 
avoided. A Static interferer could, for example, be a turned 
on microwave oven, Since many microwave ovens use part 
of the ISM band. 

0010 Carriers that are operating in a part of the band 
width that is disturbed by almost-static interferer(s) should 
be avoided. A procedure for Selecting Suitable carriers that 
are not affected by the almost-static interferer(s) would be 
desirable. There is accordingly a need for a method and 
System for carrier Selection in response to worsening carrier 
performance when the carrier's performance varies rela 
tively slowly and/or the data rate is relatively great. 

SUMMARY OF THE INVENTION 

0011. These and other problems are solved by the present 
invention, wherein a dynamic carrier-Selection method 
includes the Steps of creating a candidate carrier list from a 
plurality of carriers and changing from a first carrier of the 
plurality of carriers to a Second carrier of the plurality of 
carriers in response to a determination that the quality of the 
first carrier is not acceptable. The Second carrier is included 
in the carrier list. Quality of each of the plurality of carriers 
can be measured and the plurality of carriers can be ranked 
according to the measured quality. The candidate carrier list 
can be created in accordance with the ranking of the plurality 
of carriers. The Second carrier is preferably the carrier, other 
than the first carrier, that has the greatest measured quality. 
0012. In another embodiment of the invention, a dynamic 
carrier-Selection System includes a candidate carrier list that 
includes a list of a plurality of carriers and a unit operating 
on a first carrier of the plurality of carriers. The unit changes 
from the first carrier of the plurality of carriers to a Second 
carrier of the plurality of carriers with reference to the 
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candidate carrier list in response to a determination that the 
quality of the first carrier is not acceptable. The candidate 
carrier list can include a ranking according to quality of the 
plurality of carriers. The candidate carrier list can include an 
arbitrary Selection of at least one carrier of the plurality of 
carriers. 

0013 In yet another embodiment of the invention, a 
dynamic carrier-Selection method includes the Steps of cre 
ating a candidate carrier list of a plurality of carriers and 
changing by a first unit operating on a first carrier of the 
plurality of carriers to a Second carrier of the plurality of 
carriers in response to a determination that the quality of the 
first carrier is not acceptable. The Second carrier is the carrier 
other than the first carrier that has the greatest measured 
quality. The quality of each of the plurality of carriers is 
measured and the plurality of carriers according to the 
measured quality. The candidate carrier list is updated in 
accordance with the re-ranking of the plurality of carriers. 
0.014. In yet another embodiment of the invention, a 
method of updating a list of acceptable carriers includes the 
Steps of determining whether a predetermined time period 
has elapsed Since a plurality of carriers was last ranked 
according to measured quality and determining whether a 
carrier change has occurred since the plurality of carriers 
was ranked according to measured quality. In response to a 
determination that either the predetermined time period has 
elapsed or that a carrier change has occurred since the 
plurality of carriers was ranked according to measured 
quality, quality of the plurality of carriers is measured. The 
carriers are ranked according to the most recent quality 
measurement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015. A more complete understanding of the method and 
System of the present invention maybe acquired by reference 
to the following Description of the Preferred Embodiments 
when taken in conjunction with the accompanying Drawings 
wherein: 

0016 FIG. 1 is a graph that illustrates an exemplary 
indoor bandwidth operating at 2.45 GHZ, as a function of 
frequency; 
0017 FIG. 2 is a diagram that illustrates a plurality of 
exemplary carriers of a System operating in accordance with 
the present invention; 
0.018 FIG. 3 is a graph of carrier-signal strength and 
interference-signal Strength for the exemplary carriers of 
FIG. 2; 
0.019 FIG. 4 is a flow diagram illustrating a process of 
changing from a first carrier to a Second carrier in response 
to worsening carrier conditions in accordance with the 
present invention; and 
0020 FIG. 5 is a flow diagram illustrating a process of 
taking carrier measurements and updating a candidate car 
rier list in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0021. If carrier performance changes slowly, it would be 
desirable to measure quality of an entire available band 
width. Measurement of the entire available bandwidth 
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reveals if there are any parts of the bandwidth that should be 
avoided because of the presence of Static interference and 
also shows which parts of the bandwidth are performing 
well and which are performing poorly due to frequency 
Selective fading. A System that can exploit the latter has been 
described in the application "Resource management in unco 
ordinated frequency hopping System, U.S. patent applica 
tion Ser. No. 09/385,024, which was filed Aug. 30, 1999 and 
is incorporated herein by reference. In Application Ser. No. 
09/385,024, a high-speed (HS) mode that can be incorpo 
rated in, for example, the BLUETOOTH wireless technol 
ogy System is described. 

0022 AHS carrier operating according to the HS mode 
is based on a dynamic carrier Selection (DCS) algorithm 
rather than on frequency hopping (FH). With DCS, carriers 
in the available bandwidth that are attractive both from a 
propagation (i.e., fading) and from an interference (i.e., low 
disturbance) point of view are selected. 
0023 The DCS algorithm involves collection of infor 
mation via measurement of a frequency spectrum. Of 
course, measuring the entire available bandwidth in Such a 
way that non-static interference (e.g., hopping BLUE 
TOOTH wireless technology units) is averaged out can take 
Some time, therefore, Such measurements should not be 
taken unless necessary. It is advantageous for the measure 
ments to be taken at the same time that data is transmitted, 
So that neither the carrier nor time is wasted by measure 
ments being taken alone. In particular, Since at least two 
units must be involved in a communication, one way of 
reducing the time needed for taking measurements is to have 
Several units take carrier measurements and then combine 
the measured values. In this way, the same number of 
measurements can be taken in a shorter period of time than 
if only one unit were taking measurements. 
0024. A Systematic approach to dynamically determining 
the best part of the available bandwidth without taking new 
carrier measurements every time a carrier's performance 
becomes poor is achieved by the present invention. A list of 
candidate carriers can be maintained to enable the DCS 
algorithm to quickly find a better-performing carrier. Since 
the carrier's performance is changing, the candidate list must 
be updated periodically in order to adequately reflect which 
part of the available bandwidth should be used. A critical 
issue regarding when to change from a carrier that has 
become bad to a potentially better one involves Synchroni 
Zation; that is, all the units involved in the communications 
must change at the same time and to the same new carrier. 
Communications regarding this change may be hampered if, 
as is often the case, the current carrier is impaired. A carrier 
reselection mechanism that can be efficiently used and that 
makes use of the fact that one or Several devices involved in 
the communication might Still be using a frequency-hopping 
(FH) carrier is achieved by the present invention. The 
present invention enables measurement of the entire avail 
able frequency band and provides a mechanism for fre 
quency changes to a better carrier to occur. 

0025 To facilitate description of the present invention, 
examples herein are based on a System operating according 
to the BLUETOOTH wireless technology system (See, e.g. 
J. C. Haartsen, “The Bluetooth radio system, IEEE Personal 
Communications, Vol. 7, No. 1, Feb. 2000) and according to 
the high-Speed mode as described in Application Ser. No. 
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09/385,024. The BLUETOOTH wireless technology system 
applies a 1-MHZ-wide FH carrier that uses a pseudo-random 
FH Sequence Spanning the entire Industrial, Scientific, and 
Medical (ISM) band, whereas the high-speed carrier uses a 
Semi-fixed, approximately-4-MHZ-wide, carrier that 
employs dynamic carrier Selection (DCS). It is assumed that 
the BLUETOOTH wireless technology is the fall-back mode 
of the System. 

0026 Referring again to the FIGURES, FIG. 2 is a 
diagram that illustrates a plurality of exemplary carriers of 
a System operating in accordance with the present invention. 
Carriers 0-76 are illustrated in a range from 2.4-2.4795 GHZ, 
the carriers 0, 1, 2, 3, 75, and 76 being explicitly shown. The 
number of carriers depends on the available bandwidth and 
other System parameters. In FIG. 2, a given carrier is 
Separated by 1 MHz from adjacent carriers (e.g., the carrier 
1 operates at 2.4045 GHZ, while the carriers 0 and 2 operate 
at 2.4035 GHz and 2.4055 GHZ, respectively). As should be 
obvious to those skilled in the art, the present invention is 
not restricted to a system based on the BLUETOOTH 
wireleSS technology System, but, with appropriate modifi 
cations, can be used with other Systems as well. 

0027. In an embodiment of the present invention, the HS 
mode can be viewed as an extension mode of the BLUE 
TOOTH wireless technology system that can, for example, 
be entered into for a limited time when a higher data rate is 
desired. One Such Scenario could be when a large file is sent 
from a laptop computer to a printer. Another Scenario could 
be communication of Streaming Video. Even if two or more 
units have negotiated to use the HS mode, they might Still 
enter the frequency-hopping mode to take part in traffic on 
the FH carrier. Also, if a unit is only involved in HS traffic 
during a certain period of time, it should still make Sure that 
it stays synchronized to the FH carrier. This can be achieved 
by the unit listening to beacons that are part of the FH 
System. A more detailed description of this mode can be 
found in Application Ser. No. 09/385,024. 

0028. A determination of which carrier to operate on is 
made in connection with the HS mode. The condition of the 
carrier, both with respect to interference and with respect to 
multi-path fading, is obtained via a measurement algorithm. 
The measurement algorithm can comprise Several Stages. A 
first part of the algorithm is performed when the System is 
operating in the FH mode. In this mode, initial carrier 
measurements are taken. Interference levels in the total 
available bandwidth are determined by measuring the 
Strength of received Signals that can be used in the event that 
the desired signal is absent. The interference measurements 
are taken over a period long enough to average out random 
(i.e., non-static) interferers. In addition to this interference 
measurement, the desired Signal can be monitored by mak 
ing use of a relative received signal Strength indicator 
(RSSI) value upon reception of valid packets. 
0029. The relative RSSI value directly reveals parts of the 
Spectrum in which flat-fading dips due to multi-path inter 
ference are occurring. If packets are not correctly received, 
the carrier is considered poor even if the RSSI value is good, 
the reason being that either there is interference, which can 
be derived from the interference level measurements, or 
inter-Symbol interference (i.e., Self-interference) has 
occurred due to frequency-selective fading. The RSSI mea 
Surements together with the interference measurement pro 
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vide a good indication of where the carriers are good, where 
they are bad due to interference, and where they are bad due 
to flat or frequency-Selective fading. 

0030. It can thus be seen from FIG. 2 that a plurality of 
carriers of a System are distributed across the available 
bandwidth, the number of carriers depending on the avail 
able bandwidth and other System parameters. A determina 
tion of which of the plurality of carriers to operate on is 
made based on the condition of the carriers, both with 
respect to interference and with respect to multi-path fading, 
values for which are obtained via a measurement algorithm. 

0031 Reference is now made to FIG. 3, wherein there is 
shown a graph of carrier-Signal Strength and interference 
Signal Strength for the exemplary carriers of FIG. 2. A graph 
300 illustrates carrier strength (C) in decibels (dB) as a solid 
line 302 and interference strength (I) in dB as X's 304 for the 
carriers 0-76, the carriers 2, 28, 41, and 76 being explicitly 
shown. When measurements are finalized, quality of differ 
ent parts of the available frequency bandwidth is determined 
by combining information obtained from the measurements 
of a desired signal and of interference. The result of this 
quality determination is preferably a candidate carrier list in 
which the candidate carriers that can be used by units in the 
HS mode are ordered, for example, Starting with the most 
preferable carrier to use and ending with the least preferable 
carrier to use. An exemplary carrier list based on FIG. 3, 
ordered from greatest to least quality, would be carrier 76, 
then carrier 41, followed by carrier 2. Carrier 28 would not 
be a good candidate because of its high interference, and 
would therefore not be included on the candidate list. 

0032. The best carrier is the carrier with the highest 
carrier-signal-to-interference-signal ratio (C/I), wherein I 
includes both external and self interference. Therefore, a 
first carrier in a fading dip might be preferred over a Second 
carrier not in a fading dip if the Second carrier contains more 
interference than the first carrier. In other words, the C/I of 
the Second carrier is lower than in the first carrier, although 
the C in the Second carrier is higher than the first carrier. 
Carrier measurements can also be taken while in the HS 
mode. In this case, carrier measurements are taken only on 
the HS carrier in order to determine if the interference and 
fading Scenarios are changing. 

0033. In another embodiment of the invention, the can 
didate list is created based on measurements taken by a 
master unit only. In yet another embodiment, the candidate 
list is created by the master unit, but is based on measure 
ments taken by two or more Slave units. The candidate list 
is then communicated from the master unit to the Slave 
unit(s) that will change to the HS mode. 
0034. In yet another embodiment, wherein at least one of 
the units in the HS mode also takes part in the FH link by 
means of time division between the HS mode and the FH 
mode, carrier measurements can be taken by the units while 
they are in the FH mode, and the list used in the HS mode 
can then be appropriately updated. Once the carrier mea 
Surements are taken and processed by the master unit, the 
candidate list is created (or updated, if it already exists) and 
transferred to the Slave units. In addition to the candidate 
frequencies, the list also reveals which of these frequencies 
are in use by units operating in the HS mode. A new HS 
carrier is always established in cooperation with the master 
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unit. If a new HS carrier is created, it is indicated as being 
in use in the candidate list and this information is distributed 
to the slave units. 

0035) In yet another embodiment, a candidate list of 
carriers is generated by Selecting at least one of the carriers 
in an arbitrary fashion without having first performed any 
quality measurements of the bandwidth. In yet another 
embodiment, the quality of the bandwidth is measured and 
carriers within the bandwidth that meet pre-determined 
quality criteria are included in the candidate carrier list. 
Thereafter, in response to worsening conditions of a current 
carrier, a Second carrier is Selected in an arbitrary fashion 
from the previously-generated candidate carrier list. 
0036. It can thus be seen from FIG. 3 that measurements 
of carrier-signal Strength and interference-signal Strength are 
used to determine the quality of different parts of the 
available frequency bandwidth. Carrier Strength and inter 
ference Strength measurements are combined to create a 
candidate carrier list in which candidate carriers that can be 
used by units are ordered. Interference Strength includes 
both external and self interference. The best carrier is the 
carrier with the highest carrier-Signal-to-interference-signal 
ratio (C/I). 
0037 Reference is now made to FIG.4, wherein there is 
shown a flow diagram illustrating a process of changing 
from a first carrier to a Second carrier in response to 
worsening carrier conditions. Process 400 begins at step 
401, wherein a determination is made whether performance 
of the current carrier is acceptable in comparison to prede 
termined criteria. If it is determined that the performance of 
the current carrier is acceptable, execution moves to Step 401 
again, Such that the performance of the current carrier is 
monitored again. If the performance of the current carrier is 
not determined at Step 401 to be acceptable, execution 
proceeds to step 402. At step 402, a unit 403 changes from 
the current carrier to another carrier with reference to a 
previously-created candidate carrier list, and a carrier 
change flag is set to 1. The unit 403, shown as a mobile 
telephone, is preferably a mobile radio terminal that can be, 
for example, in addition to a mobile telephone, a laptop 
computer, a pager, an electronic organizer, a personal digital 
assistant, a Smartphone, or the like. Most often, the carrier 
changed to is the best carrier on the candidate list. From Step 
402, execution moves to step 401. 
0038. It can thus be seen from FIG. 4 that carrier 
performance is repeatedly monitored. If carrier performance 
drops below a predetermined value, a change to another 
carrier on the candidate list occurs and a carrier change flag 
is Set. 

0039. If a carrier's performance becomes bad, carrier 
re-Selection can be initiated. This can be either carried out in 
a controlled way under influence of the master unit, or in an 
uncontrolled way without master unit influence. If a carrier's 
performance becomes bad, the Slave units can request a new 
HS carrier, either over the current HS carrier if the master 
unit participates on this carrier and the HS carrier can Still be 
used for communications, or over the FH carrier (for 
example via the beacon control carrier) if the master unit is 
not participating on the HS carrier or if the HS carrier for 
Some other reason cannot be used for communications. The 
master unit can then redirect the slave units to a new HS 
carrier. At the same time, the master unit can update the 
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candidate list and distribute the update to the slave units. For 
HS slave units that do not have a HS connection to the 
master unit, the update distribution happens over the FH link 
via the beacon carrier. The “old” carrier (i.e., the carrier 
whose performance has become poor) can then be removed 
from the candidate list. 

0040. Reference is now made to FIG. 5, wherein there is 
shown a flow diagram illustrating a process of taking carrier 
measurements and updating the candidate carrier list in 
accordance with the present invention. Process 500 begins at 
step 501 wherein a timer value T is decremented to a value 
T-1. From step 501, execution proceeds to step 502, 
wherein a determination is made whether T=0. If it is 
determined that T=0, execution proceeds to step 503. At step 
503, carrier measurements are taken and the candidate list is 
updated. From step 503, execution proceeds to step 504, 
wherein the carrier change flag is set to Zero. From step 504, 
execution proceeds to step 505. At step 505, T is set to a 
predetermined value T. From step 505, execution moves 
to step 501. 
0041) If, at step 502, it is determined that T does not equal 
Zero, execution proceeds to step 506. At step 506, a deter 
mination is made whether the carrier change flag is equal to 
one. If so, execution moves to step 503. If not, execution 
moves to step 501. 
0042. It can thus be seen from FIG. 5 that the candidate 
list is updated in response to either expiration of a timer or 
to a carrier change having occurred. Therefore, as carrier 
conditions change, the candidate list is updated. 
0043. If the carrier changes vary quickly and there is 
insufficient time to negotiate with the master unit, Such as, 
for example, when the Slave units cannot communicate with 
the master unit over the HS carrier and must wait for the 
beacon to arrive (which may take up to Several Seconds), the 
units participating on the HS link (both master unit and Slave 
units) can jump in an uncontrolled fashion to another 
candidate carrier. Of course, this candidate carrier must not 
be marked as occupied by another HS link. The units need 
not communicate the identity of the link to which they are 
jumping to one another So long as they all use the next 
available carrier on the list. Of course, after the jump, this 
change should be communicated to the master unit So that 
the master unit can mark the new frequency as being 
occupied and communicate the occupied Status of the new 
frequency to all other HS slave units (so they will not jump 
to the same carrier in an uncontrolled fashion). This com 
munication can be done at a lower rate than that of the HS 
link. 

0044) Even though several units can select the same 
carrier without negotiation in accordance with the teachings 
of the present invention, a problem in the time domain 
remains because the units do not know from one another 
when the other units jump. This problem can be addressed 
by use of reserved recovery slots, which are also known as 
priority slots, in combination with the HS link, as has been 
described in the U.S. Provisional Patent Application No. 
60/180,095 entitled “Selective-repeat Automatic Retrans 
mission Query (ARQ) protocol and/or ping-pong protocol, 
filed Feb. 3, 2000, in the U.S. Provisional Patent Application 
No. 60/226,965 entitled “Method and apparatus for medium 
acceSS on a radio channel, filed Aug. 22, 2000, and in the 
U.S. patent application Ser. No. 09/710,204 entitled 
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"Method and apparatus for medium access on a radio 
channel,” filed Nov. 9, 2000, all of which are incorporated 
by reference. 
004.5 The priority slots indicate when a unit gets uncon 
ditional access to the carrier. If the carrier performance 
becomes bad, the units jump to the next candidate carrier but 
need only to listen to the new carrier at the next priority slot, 
which reduces timing uncertainty. For example, if the units 
lose contact with one another because of poor performance 
of a carrier (e.g., a carrier 1), they would each jump to the 
next candidate carrier (e.g., a carrier 2) on the candidate list. 
Then, each of the units transmits on the carrier 2 when its 
priority slot occurs and listens at priority slots of all other 
units. This Scheme provides a way for timing uncertainty 
problems to be minimized. 
0046. In another embodiment, the units jump to a new 
frequency just after a beacon instant. Priority Slots are 
usually defined just after the beacon instant in order to 
permit Smooth continuous communications on the HS car 
rier. Following an uncontrolled jump, the master unit is 
informed of the new carrier at the first occasion at which one 
or more of the Slave units involved in the jump can com 
municate to the master unit. That is, if the master unit was 
not involved in the jump, the Slave units report the new 
carrier to the master unit. 

0047. It should be understood that the terms “comprises” 
and “comprising,” when used in this specification, are taken 
to specify the presence of Stated features, integers, Steps, or 
components, but do not preclude the presence or addition of 
one or more other features, integers, Steps, components or 
groups thereof 
0.048 Although preferred embodiments of the method 
and System of the present invention have been illustrated in 
the accompanying FIGURES and described in the foregoing 
Detailed Description, it will be understood that the invention 
is not limited to the embodiments disclosed, but is capable 
of numerous rearrangements, modifications and Substitu 
tions without departing from the Spirit of the invention as Set 
forth and defined by the following claims. 

What is claimed is: 
1. A dynamic carrier-Selection method comprising the 

Steps of: 

creating a candidate carrier list from a plurality of carri 
ers, and 

changing from a first carrier of the plurality of carriers to 
a Second carrier of the plurality of carriers in response 
to a determination that the quality of the first carrier is 
not acceptable, the Second carrier being included in the 
carrier list. 

2. The method of claim 1 further comprising the step of: 
measuring a quality of each of the plurality of carriers, 

and 

ranking the plurality of carriers according to the measured 
quality, wherein the candidate carrier list is created in 
accordance with the ranking of the plurality of carriers. 

3. The method of claim 2 wherein the second carrier is the 
carrier, other than the first carrier, having the greatest 
measured quality. 
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4. The method of claim 1 wherein the candidate carrier list 
is created by arbitrarily Selecting at least one carrier of the 
plurality of carriers. 

5. The method of claim 2 wherein the step of measuring 
occurs in a frequency-hopping mode and the candidate 
carrier list is used in a high-Speed mode. 

6. The method of claim 3 further comprising the steps of: 
re-measuring the quality of each of the plurality of 

carriers, 
re-ranking the plurality of carriers according to the re 

measured quality; and 
updating the candidate carrier list in accordance with the 

re-ranking of the plurality of carriers. 
7. The method of claim 6 wherein the step of re-measuring 

occurs in a frequency-hopping mode and the updated can 
didate carrier list is used in a high-speed mode. 

8. The method of claim 6 wherein the quality of the 
plurality of carriers is measured with reference to interfer 
ence and multi-path fading. 

9. The method of claim 8 wherein the quality of the 
plurality of carriers comprises a carrier-signal-to-interfer 
ence-signal strength ratio (C/I). 

10. The method of claim 9 wherein I comprises external 
interference and Self interference. 

11. The method of claim 1 further comprising the steps of: 
communicating an identity of the Second carrier; and 
marking the Second carrier as being occupied. 
12. The method of claim 1 further comprising, following 

the Step of changing, the Step of listening by a first unit and 
transmitting by a Second unit at a priority Slot of the Second 
carrier assigned to the Second unit. 

13. A dynamic carrier-Selection System comprising: 
a candidate carrier list that includes a list of a plurality of 

carriers, and 
a unit operating on a first carrier of the plurality of 

carriers, wherein the unit changes from the first carrier 
of the plurality of carriers to a Second carrier of the 
plurality of carriers with reference to the candidate 
carrier list in response to a determination that the 
quality of the first carrier is not acceptable. 

14. The system of claim 13 wherein the candidate carrier 
list includes a ranking according to quality of the plurality of 
carriers. 

15. The system of claim 13 wherein the candidate carrier 
list includes an arbitrary Selection of at least one carrier of 
the plurality of carriers. 

16. The system of claim 14 wherein the candidate carrier 
list is used by the unit while the unit is operating in a 
high-speed mode. 

17. The system of claim 13 wherein the second carrier is 
the carrier of the plurality of carriers other than the first 
carrier having the greatest quality. 

18. The system of claim 13 wherein the unit is operable 
to measure the quality of at least one of the plurality of 
carriers. 

19. The system of claim 18 wherein the unit is operable 
to measure the quality of at least one of the plurality of 
carriers while operating in a frequency-hopping mode. 

20. The system of claim 18 wherein the quality of the 
plurality of carriers is measured with reference to interfer 
ence and multi-path fading. 
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21. The system of claim 20 wherein the quality of the 
plurality of carriers comprises a carrier-signal-to-interfer 
ence-signal strength ratio (C/I). 

22. The system of claim 21 wherein I comprises external 
interference and Self interference. 

23. A dynamic carrier-Selection method comprising the 
Steps of: 

creating a candidate carrier list of a plurality of carriers, 
changing by a first unit operating on a first carrier of the 

plurality of carriers to a Second carrier of the plurality 
of carriers in response to a determination that the 
quality of the first carrier is not acceptable, the Second 
carrier being the carrier other than the first carrier 
having the greatest measured quality; 

measuring the quality of each of the plurality of carriers, 
ranking the plurality of carriers according to the measured 

quality; and 
updating the candidate carrier list in accordance with the 

re-ranking of the plurality of carriers. 
24. The method of claim 23 wherein the step of measuring 

the quality of the plurality of carriers occurs with reference 
to interference and multi-path fading. 

25. The method of claim 24 wherein the quality of the 
plurality of carriers comprises a comparison of a carrier 
Signal Strength to an interference-signal Strength. 

26. The method of claim 25 wherein I comprises external 
interference and Self interference. 

27. The method of claim 23 further comprising the steps 
of: 

communicating an identity of the Second carrier; and 
marking the Second carrier as being occupied. 
28. The method of claim 27 further comprising the step of 

communicating the updated list over a frequency-hopping 
(FH) carrier. 

29. The method of claim 28 wherein the FH carrier 
operates according to an ad-hoc wireleSS System. 

30. The method of claim 27 further comprising the step of 
communicating the updated list over a high-speed (HS) 
carrier. 
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31. The method of claim 23 further comprising, following 
the Step of changing, the Steps of 

listening by the first unit and transmitting by a Second unit 
at a priority slot of the Second carrier assigned to the 
Second unit; and 

transmitting by the first unit and listening by the Second 
unit at a priority Slot of the Second carrier assigned to 
the first unit. 

32. The method of claim 23 wherein the step of measuring 
occurs according to a frequency-hopping mode. 

33. The method of claim 32 further comprising the step of 
communicating the updated list over a high-speed (HS) 
carrier. 

34. A method of updating a list of acceptable carriers 
comprising the Steps of: 

determining whether a predetermined time period has 
elapsed Since a plurality of carriers was last ranked 
according to measured quality; 

determining whether a carrier change has occurred since 
the plurality of carriers was ranked according to mea 
Sured quality; and 

in response to a determination that either the predeter 
mined time period has elapsed or that a carrier change 
has occurred since the plurality of carriers was ranked 
according to measured quality, measuring quality of the 
plurality of carriers and ranking the carriers according 
to the most recent quality measurement. 

35. The method of claim 34 wherein the quality of the 
plurality of carriers is measured with reference to interfer 
ence and multi-path fading. 

36. The method of claim 35 wherein the quality of the 
plurality of carriers comprises a ratio of a carrier-Signal-to 
interference-signal Strength ratio (C/I). 

37. The method of claim 36 wherein I comprises external 
interference and Self interference. 

38. The method of claim 34 wherein the step of measuring 
occurs in a frequency-hopping mode. 

39. The method of claim 34 further comprising the step of 
using the ranking in a high-Speed mode. 
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