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(57) ABSTRACT 

A Wireless communication system, such as a cellular com 
munication system prioritizes calls to have a 10W, regular or 
high priority. The communication channels provided by a 
base station are divided into regular channels and reserved 
channels. All calls are connected on regular channels until 
the regular channels are all full. When the regular channels 
are all full, then regular priority calls are connected as loW 
priority calls or not at all. If a regular priority call is 
connected as a low priority call it is connected via a reserved 
channel. Once all the reserved channels are full, then a high 
priority call is attempted to be connected by dropping a low 
priority call and using the reserved channel that the loW 
priority call Was using. 
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CELLULAR TELEPHONE SYSTEM WHICH 
INCREASES EFFICIENCY OF RESERVED 

CHANNEL USAGE 

BACKGROUND OF THE PRESENT 
INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to cellular commu 
nication networks, and more speci?cally to cellular commu 
nication netWorks Which prioritize access to channel assign 
ments. 

[0003] 2. Background and Objects of the Present Inven 
tion 

[0004] The capacity of a Wireless or cellular communica 
tion system and its ability to cope With a given traffic density 
are related in that a Wireless or cellular (hereinafter “Wire 
less”) system must be able to accommodate the peak traffic 
density that is likely to be encountered. The inability of a 
Wireless system to deal With maximum communication 
traffic is sometimes referred to as the “capacity limit”. A 
capacity limit may be different for different portions of a 
cellular system depending on a variety of variables. There 
are, at present, three factors that limit the capacity provided 
by a Wireless system and they are: 

[0005] 1. the total amount of spectrum available; 

[0006] 2. the co-channel interference level that can be 
tolerated by the radio equipment for acceptable call quality; 
and 

[0007] 3. the cell siZe, large or small, can be established. 

[0008] The total amount of spectrum available can be 
limited by, among other things, governmental regulation and 
competing Wireless devices and services. The use of digital 
Wireless technology over analog Wireless technology has 
decreased the spacing betWeen channels and increased the 
number of channels available. Increasing system capacity by 
reducing the channel spacing loWers the protection against 
co-channel interference and thereby necessitating a higher 
integer cell repeat pattern. The capacity gain achieved by a 
reduction of channel spacing is therefore offset by an 
increase in cluster siZe. 

[0009] Decreasing cell siZe increases capacity of netWorks 
but adds expense and creates the problem of ?nding cell sites 
at precise locations in urban environments Where site spac 
ing is the closest and the cost is at a premium. Of course, site 
location inaccuracy inevitably leads to a dilution of the 
potential increase in capacity of a reduced cell siZe. 

[0010] As subscriber demand increases, it continues to be 
necessary to explore additional methods of increasing capac 
ity. One technique explored has been the use of overlaid 
cells, Which alloWs the reuse of frequencies at each site. The 
overlaid cells operate provided that they are only used by 
mobile phones/devices Within a smaller radius than that of 
the macrocell, thereby adding additional capacity at the 
center of the cell. The overlaid cells use frequency groups 
that are already allocated to normal adjacent macrocells. The 
reuse distance for the overlaid cell appropriate to a seven 
cell cluster can thus be maintained, and hence the quality of 
service is approximately the same as that of the main cell 
plan. 
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[0011] Inevitably, there is a price to pay for such improve 
ments; in the case of overlay cells, the system complexity is 
greatly increased. SoftWare is required in the base station to 
recogniZe mobile phones that access the site With a strong 
signal level; these mobile phones can then be allocated to 
channels in the overlaid cell instead of the macrocell based 
on the assumption that they are close to the base station. The 
macrocells are reserved for Weaker signals Which probably 
originate from more distance mobile phones. Furthermore, 
the added problem of intracell handover is added making the 
system even more complex. 

[0012] Economically speaking, there is a motivation to 
handle extremely high capacity situations that occur from 
time to time Without requiring each cell to have the elec 
tronic connection capacity to handle a high/peak capacity 
When usually there is not a high/peak capacity situation. 
There is a need for a system that can handle an over capacity 
or high capacity situation Which drops the least number of 
calls. There is a need for a Wireless telecommunication 
system that can handle peak moments and decide hoW to 
prioritiZe calls When the communication traf?c exceeds that 
of a cell’s capacity. 

[0013] What is needed is a system adapted to handle the 
groWing use and demand of cellular channels Without 
degrading the system by adding too much complexity, and 
that can maintain customer satisfaction by not dropping a 
customer’s call for seemingly no reason. Furthermore, such 
a technique for increasing the efficiency of a Wireless system 
should further optimiZe virtually any Wireless system (digi 
tal or analog) by utiliZing reserved channels Without dis 
abling a priority user from utiliZing such a reserved channel 
When necessary. What is also needed is a Wireless system to 
prioritiZe calls When the available channels are being heavily 
utiliZed. 

SUMMARY OF THE INVENTION 

[0014] An exemplary embodiment of the present inven 
tion utiliZes a scheme of prioritiZing Wireless communica 
tion channels. The scheme optimiZes the use of Wireless 
channels While minimiZing the dropping of high priority 
calls due to a lack of reserved channels. 

[0015] An exemplary Wireless communication system 
Would inform a mobile communication device user that their 
call may be “dropped” or disconnected if the user’s com 
munication is prioritiZed as a loW or regular priority com 
munication and/or the communication is being performed on 
a reserved channel. 

[0016] A Wireless communication system, such as a cel 
lular communication system prioritiZes calls to have a loW, 
regular or high priority. The communication channels pro 
vided by a base station are divided into regular channels and 
reserved channels. All calls are connected on regular chan 
nels until the regular channels are all full. When the regular 
channels are all full, then regular priority calls are connected 
as loW priority calls or not at all. If a regular priority call is 
connected as a loW priority call it is connected via a reserved 
channel. Once all the reserved channels are full, then a high 
priority call is attempted to be connected by dropping a loW 
priority call and using the reserved channel that the loW 
priority call Was using. 

[0017] Amore complete appreciation of the present inven 
tion and the scope thereof can be obtained from the accom 
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panying drawings Which are brie?y summarized below, the 
following detailed description of the presently-preferred 
embodiments of the invention, and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Various objects and advantages of this invention 
Will become apparent and more readily appreciated from the 
following description of the presently preferred exemplary 
embodiments, taken in conjunction With the accompanying 
draWings, of Which: 

[0019] FIG. 1 is a general block diagram of a Wireless or 
cellular communication system; 

[0020] FIG. 2 depicts a How chart indicating hoW calls of 
different priority are handled in an exemplary Wireless 
communication system; and 

[0021] FIG. 3 depicts a time/event graph of an exemplary 
priority situation. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EXEMPLARY 

EMBODIMENTS 

[0022] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. 

[0023] When a user of a Wireless or cellular mobile 
subscriber unit or device (ex: a cellular phone) uses the 
mobile subscriber unit, one of, for example, 21 to 333 
channels are selected by a base station for carrying the call. 
Generally, the strongest channel signal from a base station is 
selected. Referring to FIG. 1, a mobile subscriber unit 10A 
places a call via a channel 12A to a base station 14A. 
Generally, When originating a call the user places a number 
into an origination register of the mobile unit 10A. The user 
may check to make sure the number is correct and then press 
the send button. A request for service is sent on a selected 
set-up channel by the mobile unit 10A to the base station 
14A. The base station 14A then sends a request to the mobile 
sWitching center 16A. The mobile sWitching center 16A may 
be responsible for handling the sWitching of calls to and 
from a plurality of base stations (14A, 14B . . . 

[0024] At some point in time, a second mobile device 10B 
may need to communicate via a second channel 12B asso 
ciated With the same base station 14A that the ?rst mobile 
device 10A is communicating With. In fact, it is common that 
many mobile devices are communicating via the same base 
station simultaneously. 

[0025] Multiple mobile sWitching centers (“MSC”s) may 
be connected to a gateWay mobile sWitching center (GMSC) 
18. A GMSC is generally used to connect communications 
from a mobile sWitching system to an outside sWitching 
system such as a public sWitch telephone netWork PSTN 18, 
or another type of communication system such as an internet 
system, video conferencing system, local area netWork, Wide 
area netWork, or a private branch exchange. 
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[0026] As an increased number of mobile subscriber users 
begin to use their mobile phones and other mobile commu 
nication devices, there Will become a need to prioritiZe 
access to the available channels at each base station. For 
example, if a base station 14A is equipped to handle 40 
channels and there are 45 mobile communication devices 
attempting to communicate in the area serviced by the base 
station 14A, then at least a feW mobile subscriber devices 
Will be unable to make a call. The mobile subscribers are 
connected on a “?rst come ?rst serve” basis by the base 
station. This technique Will physically Work ?ne, but cus 
tomer satisfaction may drop due to the user not knoWing 
Whether a call Will go through. 

[0027] In the present exemplary embodiments, the calls 
from the mobile communication devices are prioritiZed. A 
technique for prioritiZing the calls might be called Priority 
Access Channel Assignment (PACA). PACA is an important 
feature in a Wireless netWork. The base station distinguishes 
betWeen a regular or high priority subscriber. The base 
station may also distinguish betWeen a regular, high or loW 
priority call. As the volume of calls increases on Wireless 
netWorks and the cost for providing a Wireless service 
decreases, the feature of prioritiZing calls becomes more and 
more important to Wireless service providers and the users. 

[0028] In a nutshell, an exemplary embodiment or method 
of the present invention drops a regular or loW priority call 
from a communication channel When there is no communi 
cation channel available for a high priority subscriber or call. 

[0029] At this point it Would be best to de?ne a feW terms 
that Will be used in this description of the preferred exem 
plary embodiments: 

[0030] 1. Regular channels: Regular channels are commu 
nication channels provided by a base station that are not 
designated as reserved channels. Regular channels are used 
for the majority of calls. 

[0031] 2. Reserved channels: Reserved channels are used 
by high priority calls and loW priority calls When there are 
no regular channels available. Reserved channels are also 
provided by a base station. 

[0032] 3. Regular calls: Regular calls (regular priority 
calls) are calls that are an origination or hand-off call that do 
not have any priority information associated With them. 
(They may be prioritiZed as regular priority.) 

[0033] 4. High Priority Calls: High priority calls are given 
priority treatment compared to regular calls or loW priority 
calls. Ahigh priority call Will utiliZe a regular channel unless 
all the regular channels are being used. If all the regular 
channels are used, then a high priority call Will use one of 
the reserved channels. 

[0034] 5. LoW Priority Calls: LoW priority calls are calls 
Wherein the user has alloWed the call to be placed using a 
reserved channel. This may have been done due to the 
unavailability of a regular channel, or the user requested the 
use of a reserved channel and designated as a loW priority 
call. AloW priority call can be disconnected or “dropped” at 
any announced or unannounced moment due to a high 
priority call being made, by another user, Which requires the 
use of the reserved channel that the loW priority call is on. 

[0035] Since maximiZing the use of all channels used by 
a base station is important, the objective of prioritiZing calls 
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is to maximize the use of all channels in busy base station 
locations Without degrading customer satisfaction. Thus, the 
exemplary embodiments should not drop a customer’s call 
Without the customer understanding Why it occurred. The 
customer or user can designate himself as a high, loW or 
regular priority user either at the beginning of each call or 
via the contract or service plan With the Wireless commu 
nication provider. 

[0036] If some channels are reserved for high priority 
calls, then total channel occupancy (and system throughput) 
decreases. The decrease in channel occupancy is particularly 
true When there are feW or no high priority subscribers using 
the reserved channels, since the regular priority calls cannot 
be placed on the reserved channels. 

[0037] In the situation Wherein a regular priority call is 
originated (or possibly handed off), and the connecting base 
station does not have any available regular priority channels 
available, the user may be asked via beep, tone message or 
orally Whether he/she Would accept a loW priority connec 
tion. If the user accepts a loW priority connection, the call 
could be dropped if a high priority user needs the channel. 
Referring to FIG. 2, in the How chart at step S10, a call is 
either originated or handed off to a base station. At step S12, 
the base station or Wireless system ?rst attempts to treat the 
call as a regular priority call (regardless of Whether it Was 
handed off or originated as a high, regular or loW priority 

call). 
[0038] If no regular channels are available to connect the 
call, then in step S14 the Wireless system determines 
Whether to designate the call as a high or loW priority call. 
In the case of either high or loW priority, the call is connected 
using a reserved channel. The call is connected as a loW 
priority call if the caller is a “regular customer” or has 
designated the call to be a loW priority call. The reserve 
channel carries the loW priority call until it is terminated, by 
the user, handed off to another base station, or dropped due 
to being “trumped” by a high priority call Which needs the 
channel. 

[0039] The available reserve channel is designated to carry 
a high priority call if the user is a high priority user or if the 
user speci?cally designated the call as a high priority call via 
special code or otherWise. 

[0040] In step S16, if no reserved channels are available 
and the call is a high priority call, then a reserved channel 
carrying a loW priority call Will drop the loW priority call 
(With or Without notice to the loW priority call user) and the 
high priority call Will be connected using the channel. 

[0041] This method and apparatus for prioritiZing calls 
and reusing reserved channels should not be detrimental to 
customer satisfaction provided the regular subscriber is 
given the opportunity, either in the service contract or prior 
to connecting a call, to accept the risk of being dropped as 
a loW priority call. 

[0042] The user may designate to be connected as a loW 
priority call prior to making the call. The user might dial a 
special feature code before dialing the phone number of the 
call destination to become a loW priority call. For example, 
the user might dial 45#555-1212. Such a call could be billed 
to the user at a loWer rate because the user is accepting the 
risk of being dropped. 
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[0043] Instead of requiring the user to dial a speci?c 
special feature code, the Wireless netWork MSC or base 
station may instead provide the user With a Warning that the 
call has gone through, but may be dropped at anytime due 
to a higher priority caller’s needs. Another option is that the 
mobile subscriber’s handset generates a tone or signal to 
indicate to the regular priority user that the call Went 
through, but as a loW priority call. Another option may be 
that the tone or signal in the handset requires a response or 
keypress from the user indicating that the user Will accept 
that the call Will go through as a loW priority call. 

[0044] FIG. 3 depicts a time line depicting an exemplary 
scenario that an embodiment of the present invention 
handles. At time t1 a regular subscriber makes a call, but all 
regular priority channels are being used. No regular channel 
is available, so the user or the user’s Wireless device requests 
that the call be set-up as a loW priority call at time t2. The 
loW priority call is set up on a reserved channel. At time t3, 
a high priority subscriber makes a call. The MSC or base 
station notes that no regular or reserved channels are avail 
able. Thus, the regular subscriber’s loW priority call is 
dropped from the needed reserve channel and the high 
priority call is connected. 

[0045] It is noted that When a loW priority call is handed 
off from one base station to another, it is preferable that an 
attempt is made to upgrade the loW priority call to a regular 
priority call as shoWn in FIG. 2, step S12. Furthermore, the 
probability of a loW priority call being dropped due to a need 
for the channel by a high priority call increases With the 
amount of call time. When the loW-priority call Was spe 
ci?cally designated as a loW priority call and the call is being 
handed off to another base station, the loW priority infor 
mation should preferably be conveyed With the call. This is 
especially important When a different billing rate is attached 
to a call speci?cally designated as a loW priority call. 

[0046] Furthermore, referring back to FIG. 1, priority 
information can be conveyed across internal Wireless system 
components utiliZing internal manufacturer system stan 
dards or standards-based messages. For example, IS-41 
standards parameters OneTimeFeatureIndicator and PACA 
level can be enhanced to accommodate “loW priority infor 
mation”. Intersystem communication betWeen different ser 
vice providers may also be necessary to support loW and 
high priority calls across a netWork or across various net 
Works. 

[0047] The present exemplary embodiments can be imple 
mented via softWare, ?rmWare and/or hardWare mecha 
nisms. Furthermore, the present exemplary prioritiZation of 
Wireless communication calls can be implemented in virtu 
ally any digital Wireless communication system such as 
CDMA, PCS, and D-AMPS. One of ordinary skill in the art 
of engineering, designing and programming a digital Wire 
less communication system can readily utiliZe and imple 
ment an embodiment of the present invention. 

[0048] As is clearly seen and understood, the present 
invention provides a signi?cant improvement for handling 
heavy call traf?c on a Wireless communication system. The 
present invention provides an apparatus and method for 
providing a variety of priority access to channel assignments 
in a Wireless communication system. The different priorities 
provide a Wider variety of call types available to a user so 
that speci?c needs of an individual user can be better met. 
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Furthermore, channels reserved for high priority calls can 
still be utilized by regular priority customers for loW priority 
“short” calls thereby increasing utiliZation of all available 
channels. The present invention is believed to be especially 
effective When con?gured and employed via the exemplary 
embodiments described herein, hoWever those skilled in the 
art Will readily recogniZe that numerous variations and 
substitutions may be made in the invention, inventive 
method, use, and con?guration to achieve substantially the 
same results in substantially the same Way as achieved by 
the exemplary embodiments and, in particular, the preferred 
embodiment described herein. Each of those variations is 
intended to be included in the description herein and forms 
a part of the present invention. The foregoing detailed 
description is, thus, to be clearly understood as being given 
by Way of illustration and eXample only. The spirit and scope 
of the present invention being limited solely by the 
appended claims. 

[0049] Although preferred embodiments of the system and 
method of the present invention have been illustrated in the 
accompanying draWings 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, modi?cations and substitu 
tions Without departing from the spirit of the invention as set 
forth and de?ned by the folloWing claims. 

What is claimed is: 
1. A Wireless communication netWork comprising: 

a ?rst mobile communication device having a regular 
priority; 

a second mobile communication device having a high 
priority; 

a ?rst base station providing a plurality regular priority 
channels and at lease one high priority channel for 
communicating in a Wireless fashion With said ?rst 
mobile communication device, said base station pro 
viding said ?rst mobile communication device a high 
priority channel When all of said plurality of regular 
priority channels are in use, said base station dropping 
communication With said ?rst mobile communication 
device on said high priority channel and providing said 
second mobile communication device said high priority 
channel When there are no other channels available. 

2. The Wireless communication netWork of claim 1, 
Wherein said base station communicates to a user of said ?rst 
mobile communication device that the ?rst mobile commu 
nication device is being provided communication on a high 
priority channel that can be ended if a high priority mobile 
communication device needs to use said priority channel. 

3. The Wireless communication netWork of claim 1, 
Wherein a user of said ?rst mobile communication device, 
prior to be connected to any channel, communicates to the 
base station that the user Would accept a high priority 
channel if all regular priority channels are in use. 

4. The Wireless communication netWork of claim 1, 
Wherein the base station communicates to the user, prior to 
being connected to any channel, that the user has an option 
of either terminating the call due the unavailability of 
regular priority channels or can complete the call using a 
high priority channel. 
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5. The Wireless communication netWork of claim 1, 
Wherein said Wireless communication netWork is a digital 
communication netWork. 

6. The Wireless communication netWork of claim 1, 
Wherein the user is provided an opportunity by said Wireless 
communication netWork to not be connected via said high 
priority channel. 

7. A Wireless communication system programmed to 
prioritiZe calls on a plurality of communication channels, 
said Wireless communication system comprising: 

a ?rst base station having a ?rst plurality of channels for 
communicating With a ?rst Wireless device and at least 
one ?rst high priority channel for communicating With 
a second Wireless device, said second Wireless device 
being designated to communicate via high priority 
calls; and 

a second base station having a second plurality of chan 
nels for communicating With said ?rst Wireless device 
and at least one second high priority channel for 
communicating With said second Wireless device, said 
?rst Wireless device communicating With said ?rst base 
station via at least one of a regular priority call on said 
?rst plurality of channels and a loW priority call on said 
at least one high priority channel. 

8. The Wireless communication system of claim 7, 
Wherein said ?rst Wireless device communicates With said 
?rst base station via said loW priority call on said at least one 
high priority channel When all of said ?rst plurality of 
channels are being utiliZed. 

9. A method for prioritiZing access to Wireless commu 
nication channels in a Wireless communication system, said 
Wireless communication system comprising a base station 
for connecting calls betWeen said base station and a ?rst and 
a second mobile communication device, said method for 
prioritiZing comprising the steps of: 

attempting to connect a regular priority call betWeen said 
?rst mobile communication device and said base sta 
tion; 

determining that there are no regular priority channels 
available to carry a regular priority call; 

informing the user of said ?rst mobile communication 
device that there are no regular priority channels avail 
able and that the user can connect using via a loW 
priority call; 

initiating a loW priority call via a reserved channel 
betWeen said ?rst mobile communication device and 
said base station. 

10. The method of claim 9, further comprising the steps 
of: 

disconnecting the loW priority call betWeen said ?rst 
mobile communication device and said base station in 
order to accommodate said second mobile communi 
cation device, said second mobile communication 
device being connected via said reserved channel as a 
high priority call. 


