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present invention relates to cellular 5 nobi | e tel ephone systeéens, and
nore particularly, to. nethods and devices for accommobdating var.i ous designs
of subscriber tel ephones based on different trade- offs between cost and
performance. In a cellular tel ephone system capacity to 10 = support as
many si nmul t aneous conversations as possible is of the essence to the
service providers because it directly | mpact=s their revenue. At the sane

time, cellular tel ephones ﬁiﬁgqstr g ORFBﬁW{éEt%F m | ow cost of the

essence to the retail e to design
systens and tel ephones that aiCELLLARDCOMMURICATION SYSTEM capacity at the
expense of retail cost. It is also pgﬁﬁ#ble to reduce the cost of such
hardware at the expense of capacity QPP ct ‘eoul d be handl ed by
havi ng 20 t he servicahywpﬁehﬂnxctﬁ!ﬁnt;ﬁubﬁeﬂatée tbecE@IﬁﬂaﬂN“|et on

oncona ot « meBaR Yrientlane disediey AR §50 bRrRIERTRS. 85 0P
i ndependent comp&hpﬁsomﬂﬂndaXiGQﬁm#nramdcenmodat§n§5variohscdnsdgmhe
retail C“StO”Echéﬁﬁgbf¥%é¥”€31éﬁﬁbﬁéb based on different trade-
offs between cost and performance.
In a cellular telephone system, capaclty to

10 support as many simultaneous conversations as
possible is of the essence to the service providers
because it directly impacts their revenue. at the
same time, cellular telephones are a consumer
product, making low cost of the essence to the retail

15 . distributors. It is possible to design systems and.

' telephones that are capable of increasing capacity at
the expense of retail cost. It is also possible to
reduce the cost of such hardware at the expense of
capacity. This conflict ‘could be handled by having

20 the service providers offer a subsidy to the retail

" outlet on more expensive telephones whose use they
may wish to encourage for_éapacity'reasons. This has
the disadvantage, however, of restricting freedom of
independent coﬁpetition for equipment and services

25 because the retail customer cannot be permitted to
acquire the telephone with the maximum'subsidy from a
first operator and then convert the subscription to a
second operator having lower subséription and call
charges because he does not offer such subsidies.

30 One such example of a more expensive
telephone that has advantages for the service
provider but,only disadvantages for the retail
customer is the use of the diversity receiving
techhique. . It can be shown that the provision of two

35 separate receiving chains and antennas in a mobile



acquire the tel ephone with the maxi num subsidy froma first operator and

t hen-convert the subscription to a second operator having | ower
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One such exanpl e of a nore expensive tel ephone that has advantages for the
service provider but only disadvantages for the retail custoner is the use
of the diversity receiving technique. It can be shown that the provision of
two 35 separate receiving chains and antennas in a nobile WO
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can reduce the signal-to-interference rdfl% T1d1) required for good quality
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| directly related to the required C/I, the capaoity'of
the telephone network can be approximately doubled by
use of mobiles capable of diverSiry reception.
Because not all mobile subscribers can be
10 expected to purchase the more expensive units, it,is
desirable to provide a way of accommodating mobile
telephones both with and without the above exemplary
improvements and corresponding frequency-reuse
-restrictions in the same geographical area. . It is
15 further desirable to prov1de the retail customer with
an incentive to acquxre the more complex product_
since this permits the mobile communications system
to operate at increased capacity. |

«

SUMMARY
20 In accordance with one aspect of the
| present invention, the foregoing and other objects
are achieved in a method and apparatus for operating
a base station in a cellular communications system
including the base station and a mobile unit. First,
25 it is detected whether the mobile unit has a
particular capability. Then, the operation of the
base station is adjusted to improve system '
performance in response to detection-that the mobile
unit has the partictilar capability.--=
.30 _;q” In accordance with one embodiment of the
| invention, detecting that the mobile unit has the
particular capability comprises receiving a signal
from the mobile unit, wherein the signal is encoded



telephones both with and wi thout the above exenplary inprovenents and
correspondi ng frequency-reuse restrictions.in the sanme geographi cal area.
I't is 15 woogbor288er desirable to provide the retail cust omePCRIUSAS/HISS8
incentive to acquire the nmore conpl ex product, since this permts the
nobi | e communi cati ons systemto operate at increased capacity. SUMVVRY 20
_I'n accordance with one aspect of the present invention, the foregoing and
ot her objects are achi eved in a nmethod and appar at us for operating a base
station in a cellular comunications systemincluding the base station and

a ﬁDbI|F uni t. Elrst 25 |t i s detected whether the nobile unit has a
particul ar ca PP The 0, f n is adjusted
to i nprove sy ’}?té‘ﬁ %ﬂf - gg% ﬁ'g%?_t],% 3%3 ﬁ%ﬁﬁﬁlﬁ%q{ﬂfhe nobil e unit
has t he part|p@ntianﬂnﬁndaquiBﬁty. I n accordance with one

anbodi ment of the i nventiVurfigé 2ob199 Hateckifg 4 ¢y ndiap1d he

particular capability conprlses recefving a aI rom the, nobile uhft;
wher ei n t he sigyidl has Ghedart cV@FQGPGFESél Y may comprise

PCT/U89§/1095§eceiving an identifying signal from the mobile unit,
wherein the identifying signal is encoded to 1dentify
from which one of a plurality of mobile units the .
identifying signal was received; and then using the
identifying signal to retrieve a capability- |
10 'indicating code from a database.

- In another aspedt of the invention, the
particular capability is a lower signal-to-
interference regquirement, as might be achieved by
means of diversity receptlon. Furthermore, the step

15 of adjusting operation of the base station comprises
adjusting base station transmitter power to a reduced
power range in response to detection that the mobile
unit has the particular capability. This creates
less interference to low-cost mobiles that'need

20 higher C/I, and increases system capacity.

In yet another aspect of the invention,
base station operation adjustment comprises selecting
a lower of two billing rates'for'billing-the mobile
unit in response to detection that the mobile unit

25 has the particular capability. This reflects the
fact that high performanée mobiles take up less of
the natwork’s capacity, and encourages the retail
customer to acquire the high performance unit.

BRIEF DESCRIPTION OF THE DRAWINGS
30 . The objects and advantages of the invention
will be understood by reading the following detailed
descrlptlon in conjunction with the drawings in
which:



-3- to indicate whether the nobile station has the particular capability.

Al ternatively, detecting that the nobile unit has the particular capability

may conprise 5 receiving an identifying signal fromthe nobile unit,

wher ei n t 'W0i940T28Bf yi ng si gnal
plurality of nobile units the identifying signal o
using the identifying signal to retrieve a capability- 10 Jindicating

is encoded to identify from WRCTIUS9SE0988 a
was received; and then

code from a database. In another aspect of the i nvention, the particular
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I an Qi!n_response to detection that the nmobile unit 25
has thegparticul ar capalpiglya idhasflewl ehaztt b the operation of

a base station in accofdance'with several aspects of
the present invention; . o

Fig. 3 is a flow chart of the operation of
a base station in accordance with several aspects of
an alternative embodiment of the invention; and

Fig. 4 is a block'diagram of an exemplary
system for effecting capability-sensitive biliing '
rates in accordance with one aspect of the present
invention.

DETAILED DESCRIPTION N

A more efficient method of ailocating'radio
frequency channels than presently-used, fixed -
frequency plans is described in co-pending U.S.
Patent Application Serial No. 08/245,031, filed May
17, 1994, by Andersson et al., entitled "A Method and
Device for the Utilization of Channels in a Radio
Communications System," which is hereby incorporated .
by reference. Another efficient method of allocating
radio frequency channels than present plans is

described in a co-pending U.S. Patent Application No.

08/207,032, filed March 7, 1994, by J. Haartsen
entitled "Method and System for Channel Allocation
Using Power Control and Mobile-Assisted Handover
Measurements“,'which is commonly assigned to the same
assignee as that of the present application, and
which is hereby incorporated by reference. Other
methods of assigning channels suitable for TDMA
systems are described in a co—pending U.S. Patent '
Application Serial No. 08/299,255 by Paul W. Dent,



fact that high perfornmance nobiles take up | ess of the network's capacity,
and encourages the retail custoner to acquire the high perfornmance unit.

BRI EF DESCR} s§F THE DRAW NGS 30 ' * The obj ect
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advantages of the invention will be understood by reading the oW N
detail ed description in conjunction with the draw ngs in which: WO

96/ 07288 - ' PCT/ US95/ 10958 -4- Fig. 1
is a block diagramof a cell in a nobile comunications system having a
base station that operates in accordance with the present invention; 5
Fig. 2 is a flow chart of the operation=-ofs a base station in accordance
w th several aspects of the present invention; Fig. 3 is a flowchart of °
the operation ehtdtisde "X Rimm and freguency Glolt Adlercatizpasystat 10

an al ternat|veagabaiclRpl, wie {1k | Susebhogr 101569, e 4 Whsdll a0ram
of- an exenplary system for effecting capabilify-senditive biTling rates-in
accor dance wi t FoBRONdYp@asisgmed L) rehiegame assignee as that of the

_ present application, and which is hereby incorporated

5 by reference. This method continually estimates the
potential quality of all available channels at the
base station and assigns the best channel to each
mobile conversation. The adéptive channel alloéation
methods diSclosed'in the aforementioned applications

10 - allow the quality in both the base-mobile and mobile-
base qommunications directions to be predicted and
taken into account in assigning a channel.

 In accordance with one aspect of the
present invention, the adaptive channel allocation

1s method is modified to take into account mobiles in
the system having different C/I needs. That is, the
target C/I’s that the system aims to achieve are
changed in dependence on the particular capability of
each mobile unit. Along with this, the cost :

20 functions are changed to penalize under-achievement
of the target C/I’s. This will now be described with
reference to Fig. 1, which illustrates a cell 100 in
a mobile communications system.  The cell 100

: includes a base station 110, and a plurality of
25 mobile units, of which two are illustrated. A high-
| performance mobile 120 and a low-performance mobile
130 are each served by the base station 110 so long
as each is located within the cell 100. The high-
performance mobile 120 has reduced signal-to-

30 interference (C/I) requirements arising, for example,
from its utilization of diversity receiving
techniques. The low-performance mobile 130 does not
utilize these techniques, and therefore has C/I
requirements which are higher than those of the high-

'35 ~ performance mobile 120.



I'nvention. 15 DETAI LED DESCRI PTION A nore efficient
met hod of allocating radio frequency channels than presently-used, fixed
frequency plans_is described in co-pending U S. Patent Appllcatlon Seri al
No. 08/ 245?8931’0748P| ed May 20 17, 1994, by Andersson et aPCI/USP§/1095%d " A
Met hod and Device for the Utilization of Channels in a Radio Communications
System " which is hereby incorporated by reference. Another efficient

met hod of allocating radio frequency channels than present plans is 25
described in a co-pending U S. Patent Application No. 08/ 207,032, filed
March 7, 1994, by J. Haartsen entitled_"Method and System for Channel

Al | ocation Using Power Control and Mobil e-Assisted andover Nbasurenents",
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5 Thus in-accordance with one aspect of the present

invention, the base station 110 communicates with
each of the high- and low-performance mobiles 120,
- 130 in accordance with the flowchart illustrated in |
Fig. 2. At a high-level, this base station 110
10 'operation is illustrated by the superblocks that éré
drawn in dotted-lines in Fig. 2. In superblock 210,
the base station 110 detects the capabilities of the
mobile unit with which it intends to communicate. In
superbldck 220, the operation of the base station 110
15 is adjusted in correspondence with the detected
capabilities.

A more detalled example of base statlon
operation in accordance with the present invention is
shown in the blocks of Fig. 2 that are drawn in solid

20 lines. In this illustration, the capability to be
detected is an improved C/I requirement, as explained
above. Thus, the base station 110 begins its
operation in block 215 by receiving a C/I '
requirement-indicating code from whichever of the

25 mobile units 120, 130 it is communicating with. Of
course, the C/I requirement-indicating code may
directly contain the required information. For
example, a protocol could be established whereby a
mobile unit 120, 130 responded with a 2-bit code

30 encoded as follows:
CSode ~  Meaning :
00 6 dB C/I can be accepted
01 12 4B C/I can be accepted
10 18 dB C/I can be accepted

35 11 24 dB C/I can be accepted
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entitled "A Tine and Frequency Slot Allocation Systemand Method," filed
Sept enber 1WOUPI28hi ch i s al so commonly assigned to the sanePGHYFYISSS
that of the present application, and which is hereby incorporated 5 by
reference. This nmethod continually estimates the potential quality of al

avai | abl e channel s at the base station and assigns the best channel to each -
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t he af orenenti oned applications 10 alLl gw_the quality in both the
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Code = 10 corresponds to a typical Advanced Mobile’
10 - Phone Service ("AMPS"), non-diveisity mobile |
-~ telephone. Code = 11 might correspond to a user-
selected demahd for a particularly clear ("Hi Fiv).
channel, for which he is willing to pay. (Such a -
channel might be desirable, for exémple,'for
15 international calling.) . _ .

If it is desired to provide a system that
does not impact the design of the mobile units
themselves, then, as an alternative to having the
mobile unit 120, 130 explicitly send a C/I

20 requirement-indicating code, the code received from
the mobile unit can be the mobile unit’s own
telephone number or electronic éerial_number. Such
information is typically communicated between the
mobile unit and the base station in prior art

25 systems, and its encoding and method of communication
are well-known to those skilled in the art. In this
instance, the base station 110 uses the received
telephone number or electronic serial number to
access a database located in the subscriber’s home

30 exchange, and to retrieve therefrom the corresponding
C/I requirement-indicating code. :

Next, in block 230, a branch is made in
corréspondence,with the value of the received C/I
requirement-indicating code. If the code indicates

35 that the base station 110 is communicating with the



130 are each served by the base station 110 so |ong as each is | ocated
within the cell 100. The high- performance nobile 120 has reduced

signal -to- 30 interference (C/ 1) requirenents arising, for exanple,
fromits uwiodenresson of diversity receiving techniques. The |gtBsysfigésgance
nobi le 130 does not utilize these techniques, and therefore has C

requi renents which are higher than those of the high- 35 _performance
nobi | e 120. WD 96/ 07288 : - , .

PCT/ US95/ 10958 As expl.ained earlier, it is advantageous for the base
station 110 to take advantage of the hi.gh-performance nobile's 120 better
performance capabilities in order to i ntr8aSe systemcapacity. 5 . - Thus
i n accordance with on% asgect of .the present invention, the base station

110 communi cat tS¥GPERILEPANGS Fﬁ?ﬂ%%ﬁﬁ3Qqu#EH+B%??ﬁrﬁﬁﬁcéSnDbiIes 120,
130 in accor dasrecuted,t ia whdehhatie iddsstistationn1fddaddustl dts
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the base st ativefetpedetocherehascapdindimak? odngée nobile unit with which
it intergls to communicat g3telRatively, if the code indicates that
the base station 110 is communicating with the high-
performance mobile 120, then execution preceeds from
block 230 to block 250, in which the base station 110
reduces its transmitter power to a reduced range that

10 is below that of the "normal" range. This enables

~ the base station 110 to still satisfy the ¢/I
requirements of the high-performance mobile 120 while
creating less interference to the low-performance
mobile 130 that requires a higher c/I. o

15 As indicated above; the base station 110

-~ may additionally adapt its transmitter power, within
alternatively the "normal" and reduced renges, in
corfespondenee with such factors as the mobile
station’s distance from the base station 110 and-

20 prevailing interference conditions. These
techniques, which are not illustrated in Fig. 2, are
fully described in co-pending U.S. patent epplicafion.
No. 08/207,032, which was incorporated by reference
above. _ | |

- 25 As an alternative to the method described
above with respect to Fig. 2, Fig. 3 shows a variant
that is identical in all respects to Fig. 2 except
for the way the operation of the base station 110 is
adjusted in correspondence with the detected

'30 capabilities. In this alternative embodiment,
instead of adjusting the power level of a signal to
be used for communication with a mobile unit,
selection of a channel for use by the mobile unit is

~ made in dependence on the capabilities of the mobile

35 unit. Because the base station 110 may assign any of




superblock 220, the opetation of the base station 110 15 I's adjusted in

correspondepg8sitgd the detected capabilities. A nore detail efcpiasiiosss|
base station operation in accordance with the present invention is shown in

the blocks of Fig. 2 that are drawn in solid 20 lines. In this
illustration, the capability to be detected is an inproved C/| requirenent,
as expl ai ned above. Thus, the base station 110 begins its operation in

bl ock 215 by receiving a C | requirenent-indicating code from-whichever -of
t he 25 mobi l e uniits 120, 130 it is coMmmicating with. O course, the:
G/ requirenent-indicating code may directly contain the required

i nformati on. Far numhex of Aiffterent cbannels dfreguentiesihdianyse nobile

unit 120, 130 wsn.%%m@ :ih;’@tbli-eaeee;%a in iMeRdEaiicd Wadws: Code

Meani ng 00 can be acce can be accepted
10 18 dB éncnﬁﬁsﬁﬁa%x&&gweaa83°9£Y maY be ac#i%ﬁﬁd bY 24 dB | gan

be accept ed d@@ﬁ&ﬂiﬁﬁ¥ﬁtor use by high performance mobile units
PCT/U895/10958 :
120, a frequency having a closer re-use proximity
(i.e., the distance from the base station 110 and the
nearest other base station that also may assign the
same freguency for use by a mobile unit) than that of
other assignable frequencies that are also allocated
10 to the base station 110. Beneficial effects are
' ’ produced because channels haVing'clbser'ré-uée |
proximities must, of necessity, be broadcast at lower
power levels than other channels, in order to avoid’
interference with neighboring cells. | '
15 Thus, at step 330, if the received C/I
requirements-indicating code shows that the base .
station 110 is communicating with the low-performance
mobile 130, then block 340 is executed, in which casé
the base station allocates a channel that is re-used
20 with greater distance separation (i.e., greater re-
use prdximity, so that the transmitter power for that
channel lies in the "normal" range) than that of '
other aésigﬁable channels. If, on the other hand,
the received C/I requirements-indicating code shovs
25 that the base station 110 is communicéting with the -
high-performance mobile 120, then at block 350, the
pase station 110 allocates a channel that is re-used
at a smaller re-use distance (i.e., a channel having
a closer re-use proximity is assigned). This enables
30 the base station 110 to still satisfy the C/I
requirements of the high-performance mobile 120 while
allowing greater capacity for 1ncreased frequency re-
use. o
In accordance with another aspect of the
35 invention, the base station 110 uses knowledge of the



-7- The above encoding permts the requested C |1 to be determned directly
by neans of the equation: Requested C/I = 6(Code + 1) dB. Wth the above
encodi ng, Code = 00 m ght 5 . correspond to a packet-data transni ssion
node wi t h wD9si07288ut di versity. Code = 01 m ght- correspond t ®CI/GRIBI10958

tel ephone that is equipped with a diversity antennal/receiver for receiving
voice traffic. Code = 10 corresponds to a typical Advanced Mbile 10

Phone Service ("AWMPS"'), non-diversity nobile tel ephone. Code = 11 m ght
correspond to a user- selected demand for ‘a particularly clear ("H Fi"):
channel, for which he is mnlllng to pay. Such a channel n1ght be ~
desirable for exanple, for i nt &r A%t i"onal calling.) 1s desired

hensel ves, f%q%e%tgﬁas?s’er ﬁame”?%ﬁﬁaif%d%e%e@?m%%%%m@bﬁéé Rt
explicitly semmlﬂiﬁ¢ fate torthalsuhamrmbﬁrcﬁnrrgheouenvehsatmda,received-
from the nmobi | g bdafi2laleeblelfaliie i ‘Cortl é‘:l:fo e NUMRRE O

el ectronic serlal tion 1s typlca connunlcated
bet ween t he nok$) catiber aﬁﬂuﬁﬁénﬁa§€i§ﬁﬁﬁﬁﬁﬁﬂrP?N¢%ft%r1125 §ystens

-and its 59”C°d"%f‘ﬂgl“ei'ﬁﬂéeo‘c(biéﬁliuﬂwmt | @he base station 110 then
executes block 245 where a hzgher billing rate is set-
for the conversation. Similarly, -‘ter adjusting '
transmitter power to lie in the re.iuced range (block
250), the base station 110 then executes block 255

10 where a lower billing rate is set for the
conversation. This dichotomy in billing rates
reflects the fact that the high-performance mobile . -
120 takes up less of the network’s capacity. By
letting it be known that this savings will be passed

15 along to the subscriber, any retail customer who.
anticipates spending a lot of time on- the phone w1ll
be encouraged to acquire the more expensive, high-
performance mobile unit 120. As explained above,
this benefits the mobile communications system as a

20 whole because the use of high-performance units
enables system capacity to be increased. '

An exemplary mobile communications system
for effecting the above-described capabllity-
sensitive billing rates is shown in Fig. 4. For

25 purposes of illustratibn, one low performance mqbile'
unit 400 and one high performance mobile unit 410 are
shown. The system could, ‘however, handle many more
than just one of each type of mobile unit. Radio

, communications between the mobile units 400, 410 and

30 the system are accomplished-by means of an antenna
420, coupled to a base station 430. The base station
430 is coupled to a mobile switching center 440. 1In
accordance with the present invention, the mobile
switching center 440 includes an automatic billing

35 subsystem 441, whose operation comprises the steps



are well-known to those skilled in the art. In this instance, the base

station 11‘9033‘;3 ghe received tel ephone nunber or el ectronic ik, pysgber
to access a database |ocated in the subscriber's honme 30 exchange, and

to retrieve therefromthe corresponding C/'| requirenent-indicating code.
Next, in block 230, a branch is nade in correspondence with the val ue of
the received C/| requirenent-indicating code. |f the code indicates 35
that the base station 110 is communicating with the WO 96/ 07288 :
PCT/ US95/ 10958 | ow performance nobil e #3Q1 +hen bl ock 240 is executed, in
whi ch the base station 110 adjusts its transmitter power so that it lies in
what will be rdsssribedoinceittheraofnfhenlflowigharts depicted in

Al 't tively,pidet i ndj L 1h9;
ernativel y pide ?ﬁ &rgesin Aiﬁ&fﬁatc&%m_elg?ﬁg%ﬁﬁaeﬂc B914$n

comuni cating w e hig{-F erformance nobi en executl o
b

proceeds fromSHRI¥SLED ¢ pRdodpsteaduly: inelidad cint & V81898 reduces
its transmttexb¢xufﬁntﬁeiisedﬁcQvLRgnQQdﬁﬁﬁhdHh). I8 etthRertBakepf the

equi refents ahe RETPRREDS B4 Endo SREREr G A4 A be'a GEheta) ("¢
purpose digital computer that has been programmed to
pérform the functions described here. The writing of
such a program is well-known to those of ordinary
_ skill in the art, and is not described here in
10 greater detail. T
' As more fully described above, each of the
mobile units 400, 410 sends a signal that indicates
whether it is of the low- or high-performance type.’
This information is relayed from the antenna 420 to
15 = the base station 430. The base station 430 utilizes
"~ this information to decide whether a low billing rate
("billing schedule A") should be used (in response to
the mobile being a high performance mobile unit 410),
or whether a high billing rate ("billing schedule B")
20 should instead be used (in response to the mobile
~ being a low performance mobile unit 400). A code
designating the selected billing schedule is then
transmitted from the base station 430 to the
automatic billing subsystem 441 in the mobile
25 switching center 440. ' .
Receipt of the billing schedule code causés
the automatic billing subsystem 441 to determine a
charge for the call based oh the capabilities
utilized as well as on the accumulated amount of time
30 during which these capabilities are utilized.

_ Upon call termination, a code that is
representative of the accumulated charge for the call
is transmitted from the automatic billing subsystem

- 441 to a home location register (HLR) (not shown)
35 that corresponds to the mobile unit that is being



creating less interference to the | ow performance nobile 130 that requires

a higher 1. 15 As indicated above, the base station 110 nmay
additionally adapt its transmtter power, within alternatively the "nornmal"
and reducwib 96072885, i n correspondence with such factors as twersdsrlosss

station's distance fromthe base station 110 and. 20 prevailing
interference conditions. These techniques, which are not illustrated in
Fig. 2, are fully described in co-pending U S. patent application No. .
08/ 207, 032, which was incorporated by reference above. 25 - As

‘an alternative to'the nethod descri bed above with respect to Fig. 2, Fig. 3
shows a variant that is identical inaﬂll?éﬁpects to Fig. 2 except for the

way the operajli ft base statdon, 110 is adjusted in_correspondence ®
wiin fhe ot chifledy ' MR1 3TaHaM k1o hay BE BREECrRRA BY BB REen: .
i nstead of adpfiseitberhefpiher wedletkndwm signallingbsysten o 7,

connunicatiopo¥ﬁi 4i.ﬁ9§¥5@#¥§t’ sel ection of a thannel for use by the;

nobile unit 1S nade’i ependence on the capabilities of the nmobile 35

unit. Because the baseTheadnyentipndiasisheen degcoibed with
5 reference to a particular embodiment. However, it

will be réadily apparent to those skilled in the art
that it is possible to embody the invention-in |
specific forms other than those of the preferred
embodiment described above. This may be done without
10 departiﬁg from the spirit of the invention. . '
For example, the described embodiment has '
 focussed on the advantages to be gained by detecting
the C/I requirements of a mobile unit, and adjusting
transmitter power accordingly. However, the.pfesent
15 invention is applicable to any situation where some,
but not all, mobile units may be characterized by an
advanced feature that improves system performance.
In any such instance, the present invention teaches
detecting whether a parficular mobile unit has the
20 advanced feature, and then ﬁodifying the operation of
the system to take advantage of the advanced feature
whenever it is detected. Additionally, the present
invention teaches adjusting a billing rate when the
, advanced feature is detected, in order to encourage
25 consumers to purchase the more expensive units that
embody the advanced feature.

Thus, the'preferred_embodiment is merely
illustrative and should not be considered restrictive
in'any way. The sc-me of the inven*.ion is given by

30 t appended claims, rather than the.preceding
d...cription, and all variations and equivalents which
fall within the range of the claims are intended to
be embraced therein.
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nunber of d channel s (frequencies) for use by the nobi It
30 SpEhe rETifebuegse,

reducti.on in ih erence and i ncreased system capacity may be

assi gning, for use by high perfornmance nobile units 5 120, a- frequency
having a closer re-use proximty (i.e., the distance fromthe

110 and the hearest other base station that al so may aSSI

frequency for use by a nobile unit) than that of other as q@i]f ”H”
frequencies that are also allocated 10 - 330~the base station

*

Beneficial effects are produced because channels having closer re- use®
proxi m ti es NUSWHAJY ISc@ISIMBD 2#: broadcast at | ower power |evels fhan

ot her channel s, %bn order tg aav%éhdi@fffgéﬁﬂﬁﬁl‘@'aﬂ&eé étpg cells. 15

Thus, at step 3 i f the receive requirenents-1ndi T ng code shows
t hat - t he base st’-&ﬁlb‘ﬁui’ﬂ) § dasgarrtionand; ahmprrelreomﬁm @ mekkodobi | e

130, then bl ock £340 oper@tddiy Gthe ivaddi 82€264,! BRSNS ALK é&éﬁgat es a

channel tgat is re used 20 with greater di $t ance separation (1.
great er use® roxrnrty, so that the transmtter power. for that channel
lies in the "normal " rangdetidetindathetheththeamobdnabhmidhame!s. |, on

t he other hand, pEQ%ld%T%E”%iﬁzﬂlifﬂylrSHS”tS I ndi cating code shows
adjusting operation of the base statlon to

_improve system performance in response to detection

10 that the mobile unit has the particular capability.

2. - The method of claim 1, wherein the step of
detecting comprises° :
recelving a signal from the mobile unit,
wherein the signal is encoded to indicate whether the
15 mobile station has the particulaf capability.

3. The method of claim 1, wherein the step of
detectlng comprises:
_ receiving an identlfying signal from the
- mobile unit, wherein the identifying signal is
20 encoded to identify from which one of a plurality of
. mobile units the identifying signal was received; and
using the identifying signal to retrieve a
capability-indicating code from a database. |

4. The method of claim 1, wherein:
25 ' the particular capability is a lower
signal-to~-interference requirement; and
the step of adjusting operation of the base
station comprises adjusting base station transmitter
power to a reduced power range in response to

30 detection that the mobile unit has the particular
capability. —_—
This Sheet H

Wi s




25 that the base station 110 is conmmunicating with the high-performance
nmobil e 120, then at bl ock 350, the base station 110 al | ocates a channel

that is re-used at a smaller re-use distance (i.e., a channel having a
cl oser re-uwe gsnoEgnity i s assigned). This enables 30 t he pragEsosh gson
110 to still satisfy the C/1 requirements of the high-performance nDb

120 while all.owing greater capacity for increased frequency re-useh~L~\“H“ﬁﬁ_
accordance with another aspect of the 35 i nvention, the b

station
110 uses know edge of . the WD 96/ 07288 7@; !Im’
PCT/ US95/ 10958 - 10 --nobile station's C/| requirenments to de m ”

billing rate to the subscriber for.the conversadi en, as measured,
exanmple, in cents per mnute. That is, after adjusting transn1tter pomer to
lieinthe 5 "ndaal " rang@hebme§h°§4@)f aladimadse whexeim: 110 t hen

execut es bl ock 245 where a hi gEﬁé ?hir‘l:&%lra@ %dq%gﬁi{fhléé Pgedﬁce rsation,

Simlarly, after adjusting tra ter power e tn range -
(bl ock 250), the bastigRalTeR~ &'eerﬁeﬁem&’te@nm%mm 10  where a

lower billing rate is set for the base station includes a plurality of
5 assignable frequencies, each assignable frequenc&I
‘ being characterized by a re-use parameter that
indicates re-use proximity of a nearest other base
station that also includes the assiqhable'frequency;
e . | : | bt
10 the step of adjusting operation of the base ‘
station comprises assigning, for use by the mobile
unit, a selected one of the assignable frequencies
that has a re-use parameter that indicates closer re-
use proximity than a re-use proximity of another one
15 of the assignable frequenc1es. '

6. The method of claim 1, wherein the step of
adjusting operation of the base station comprises
selecting, in response to detection that the mobile
unit has the particular capability, a lower of two

20 billing rates, and using the selected billing rate
for govetning automatic accumulation of charges for a
call by or to the mobile unit. '

7. In a cellular communications system
including a base station and a mobile unit, an
25 apparatus for controlling operation of the base
station, comprising: .
means for detectxnc whether the mobile unit
has a particular capability; and
means for adjusting operation of the base
30 station to improve system performance in response to
detection that the mobile unit has the particular
capability. : :

This Sheet Has Been Reﬁaced
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conver sat i W9 96128 di chotony in billing rates reflects the fRCA/USH31095% e
hi gh- per f or mance nDbiIe.izg—Lakes—up~#ESS'of the network"s capacity. By

letting it be known that this savi be passed 15 along to the
subscriber, any retail uml “ﬂ | gﬁihﬂﬂtlpates spending a lot of time on

t he phone wi Il be encou he nore expensive, high-

per f or mance nobile unit 120. xplalnegggbove this benefits the nobile
comuni cati ons system as a 20 whol € B&cause the use of high-perfornmance
units enabl es st ém capagit y. bile.

. conmuni cat i ons§}s/ stem fo‘?ﬁb %g@tgr%%ﬁ%gfzgc}% dic%ﬁ%ﬁpﬁggl Ity-
sensitive bil|degecbiag m§a§ﬁoﬁﬁmpﬁﬂSQ§ 4, For 25 pur poses of
illustration, one IOM/peﬁggﬁgamgg E@@éry i tg Y £REn NEgd perfornance
nobile unit 410 a sho coul homever handl e many nore than
just one of eé@Wbiiﬁ BF nDﬁ FE g SEER5&99QAMﬁﬁuﬁQERqQ#5 EPet ween the '

mobi | e ®its 4DRdiddfeawhefAer thehmobiller mtarts dr ¢l tisded by neans of . an
ant enna 420, on 430. The base station 430 is coupl ed
- P Lt i i nvent

to a nobile s accordance with the present invention,
the nobile switching center 440 includes an automatic billing 35

subsystem 441,g whose OpepRLi QRRALERLSSSTE d1aiH %S wherein the
detecting means comprises:
. means for receiving an 1dentifying signal
'_;0. from the mobile unit, wherein the identifying signal
is encoded to identify from which one of a plurality
of mobile units the identifying signal was received;
_ means for using the identifying signal to
retrieve a capability—indicating code from a
15 database. |

10. The apparatus of claim 7, wherein:

. " the particular capability is a lower

- signal-to-interference requirement; and

_ the means for adjusting operation of the
20 base station comprlses means for adjusting base

station transmitter power to a reduced power range in
response to detection that the mobile unit has the
particular capability.

11. . The apparatus of claim 7, wherein the means

25 for adjusting operation of the base station comprises
means for selecting a lower of two billing rates for
billing the mobile unit in response to detection that
the mobile unit has the particular capability.

_'_‘____-———’_‘_—'—’-———.
ect Has Been Reﬁaced -
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described in either of the flow charts depicted in Figs. 2 rowus9510958

Al ternati \Yé!)??’“’t% automatic billing subsystem 441 coul d instead by
included in a visitor |ocatson register (VLR) (not shown). In either case,
5 t he autoomatic billingisubsystem may be a general pugpose digital
conput er thdl has been prog@ammed to performthe functions depcribed here.
The witing &f such a programis well-known to those of oFBi npry ski'll in
the art, and=is not descrilt@d here in 10 greater deta. Ps nore fully
described alive, each of tHE mpbile units 400, 410 sends &Esifnal that

i ndi cates wiEther it is of he®ow or high-performance type. | This T
i nformation &s rel ayed frorgt he na 420 to 15 t he 2Bas aiwt i on 430.
The base stdfon 430 utili thi formation to decide WEhEza | ow
billing rated("hilling schegule A") oul d be used*{(in reEFEON$BES the
nobi | e bei ng.a E¥gh perforn@nce fmobil €y unit 410), or whet Iﬂ%ai}gh billing
rate ("billisg s ~shgul d | @tead be usedZEi n|E25ponse to

the nobile & ng ce mopile uf{t 408). A codd de¢signating the
selected billin \ _ '
g .
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transmtted fromthe base station 430 to the automatic billing subsystem

441 in the nobile 25 swi tching center 440. Receipt of.t ok /16348
schedul e cW@960Z88es the automatic billing subsystem 441 to ermné a

charge for the call based

on the capabilities utilized as mell as on the

accunmul ated anmount of tinme 30. g}glng whi ch these capabilities are
utilized. Upon-call ternination, a“Code-th representative of the

accurnul ated charge for ‘the call is

ran%ﬁl Ted f
subsystem 441 to a home | ocation revlste LR)

corresponds to the nobile

PCT/ US95/ 10958 - 12 - billed. Thi s trans

not shown) 35 t hat
WD 96/ 07288 210

unit that

of either of the ITTKknown signalling sydiem

230 /_be a
i nvention has beeﬁf&escrlbed with 5 r=fere§&JEzg QK%@Eﬂf@E[gr col's. The

enbodi ment.  Howevgr, it will be readlly
art that it is possible tg

than those of the preferredgeceiye ¢/1 REQU!REMENTS INDICATING

I
|
|
l

e //Leﬂhslother
CODE FROM MOBILE

L__._'-____-__-.'----.-_--..--_.'-----__;;4 220

e A |

= LOW PE

ADJUST OPERATIONS ACCORDINGLY
230
=HIGH PERFORMANCE

/1

“REQUIREMENTS -
INDICATING

RFORMANGE

41,450
ADJUST TRANSMITTER |  REDUCE
POWER FOR ~ TRANSMITTER
“NORMAL" RANGE ] POWER
245 1 | ' 1 35
N SET o SET 1
HiGHER BILLING | LOWER BILLING
RATE ~ RATE
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enbodi nent descri bed above. This nmay be done w thout 10 departing from
the spirit of the invention. For exanple, the described enbgeltigiiiedsss
focussed SYP U284y ant ages to be gained by detecting the C1 requirenents
of a'nobile unit, and adjusting transmtter power accordingly. However, the
present 15 invention is appli o3l e to any situation where sone, but not

all, nobile units may be characteri vanced feature that inproves
system performance. In any such in tancsal;énte pAesent invention teaches .
detecting whether a particular nobN e uni as yhe 20 advanced feature,

and then nodifying .the operation of to take advant age ﬂq t he
advanced feature whenever_ it is_detected.|Additionally, the presgen

i nvention teachesfadjusting a billing ratp _?e nged fealure is
- detected, in ordef to encourage 25 . consmgé ocﬁ’gﬁﬁﬁ.ﬁ? the:rmre
expensive units that enbody the advanced geature. Jdhus, the preferred
enbodi ment is mergly il ystratrve and shoul'd not be CO e?lgd réstrictive

iT any way. The $c-ne off RPGEIVECANREQUIRENENTS ~ NDICATINGD appended

clainms, rather th&n the greceding r nd all vgriation$s and
equi.val ents whichtfall wjthin the E@ﬁ&e’t@w ﬂp«g"'gl ains. arg i htendgd to be
enbraced therein.) | :

ADJUST OPERATIONS ACCORDINGLY

330
=HIGH PERFORMANCE

C/1

[ .
{ |
| i
| I
: l
; REQUIREMENTS - |
, INDICATING !
| \_C0DE !
| Bt 1
340
i | | | 350 :
g ALLOCATE A CHANNEL | ALLOCATE A CHANNEL |
. THAT 1S RE-USED - THAT IS RE-USED !
3 WITH GREATER DISTANCE WITH SMALLER .
SEPARATION DISTANCE SEPARATION |
| IR B
. . I
{
. i
! SET - SET u
. HIGHER BILLING o LOWER BILLING ¥
1 . RATE . . RATE____ |
L7 e | . |
0 35 |
1
| |
| |
- I
P RN RN |
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WO 96707280 9607288 ~16-6- PCT/US95/10958
. PCT/ US95/ 10958 AMENDED CLAI MS,[recei ved. by the Internation Bureau on 14
Mar-ch 1996(14.03.96); original clains 1, 4-7, 10 and 11 anended; new cl ai ns

12 and 13 added; remmining cl ai TAMENDERQIADMSES pages)] 1. in a
cel l ul ar conmuni cafreceived Bythi Riternitiondl Biitead om 1HMareh 19961(1403.98))d a nobil e unit,
a nehtod for opereaignabcleitnh, 4790 ust Htanendedrwrwriaims 12pnd 12 addedips of . S

det ecting whet her the nobi | wmaining chims unchaoged (Tpdgesd] capabl ity to recieve
si.gnals at a lower signal-to- interference ratio: and adjusting operation’

of the base gfation t ol apeiluiar commnivations ispstem betuding « baspamtont 0 det ecti on
that the nobjle It has _the rticu] ar,_capablity, wherein inproving

system perfo H@%ﬁm& P&&“@gﬁ’cm th’c@%b&@??‘%m al resources
consunerd i ngepdigf; cel | ul ar conmuni cations system 2. ' The nethod

of claim1, wherein the step of detecting conprises: recieving a signal
fromtHle nobile unit, $Aeingwhether the mobile it bes 2 particwlar eapabilityoto; ndi cat e
e

whet her the ' ' O‘Fﬂsﬂé@ﬁ' OQE?HS &% : bility. 3. The
met hod of cl %‘&%%82 ep of det ecélﬁgﬂgorrpri ses: receiving an
i denti fying signal frosdjsstiog opération ofithe bastiseation o iohproveisystet vi ng signal is
encoded to identify fromwhic ne.. of lural ity .o Q nobile units
the identif yPngé‘%'?"éﬂ%}“ (Rt Hh 89 rion paf ek it it K 1€ artcutar

capability, wherein improving system performance inchudes reducing

10 consumption of spectral resources consumed in the celtular communications
system,

2, The method of claim 1, wherein the step of detecting
COmpriscs:
recejving a signal from the mobile unit, wherein the signal is
15 eacoded to indicate whether the mobile station has the particular capability.

3, The method of claim 1. wherein the st=p of detecting
comprises:
receiving an identifying sigmal from the mobile unit, wherein
the idemifying signal is encoded to identify from which ons of a plurality of
200 mobile units the identifying sipnai was received: and
using the idemifying signal 1o retrieve a capsbiliry-indicating
code from a database,

é. In 2 cellular communications system including a base stwton
and a mobile uxnit, a method for operating the hase swetion. comprising the
25 t=ps of:
cerscuing whather the mobiie u=it ber & pamicnlz: czpebilty to

sepeive sugnizis &l £ Jowey glgnzi-to-inisrlerenice 12UC. ALl
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using thevopéeea2ss fyi ng si gnal to recievg- a capabilty-i nmmde frm
‘a dat abase. 4 I n : ;

: . HWM I ons syst
base st'ation and a noblie uni nmet hod for rating the base station.

Conprising the 25 steps of: m \i‘\‘t he nobile unit bar a
particular capability to reci % ﬁ‘ﬂ\“ ower signal-to-interference
rati o and WD 96/ 07288 -17- PCT/ US95/ 10958

adjusting operation of the base station to i nprove system perfornmance in
response to detection that the nobile unit has the particular S

the step of adjusting oWﬁmﬁ@ﬂgmﬂ@hl@W@ww adj usting
base station

transmtter power reduced power range in response
to detection tpesformanse Wmmm&wwm&a éa;;mqu?nry 5.
In a cellul a&aﬁmm cations systemincluding a base station an a nobile

unit, a netho pberating the base station, conprising the 10 '
steps of: detecting whetgherein:it he nobile unit has a particular capability to
receive gsignals at a | ower sj nal-to |nterference_ratio

ad adj usting
operatiofs of the base staio P, of AAmsting opeTation 9 EFF(B%?@P@ in response to
det ecti on t hatcondpisti iijisting Bade stifin wafimilfiér! poe & & tdduced powedBagel | 1 1.

wher ei n:
mresponsemdetecunnthatthemobﬂeumthnsthepammnannpabnity

5. In 8 cellular commusnications system including a base station
and a mobile unit, a method for operating the base sterion, comprising the
10 steps of:

demcm:gwheﬂ:erthemobueumthssapnﬁmﬂumpabﬂnyw
receive signals ai & lower signal-to-interference ratio; and
adjusting operation of the base station 1o improve system
performance in responss to detection that the mobile unit has the particular
18 capability,
wherein: _
the base station includes a phurality of assignable
frequencies, each sssignable frequency being characterized by & re-use
parameter thar indicates re-use proximity of & nearest other base station that
20 also includes the assipnable frequency; and
the step of adjusting operstion of the base station
comprises assigning, for use by the mobile uxit, 2 selected one of the
assignable frequencies that has & re-use parameter that indicates closer rc-use
proximity than a re-uss proximity of another one of the assignable
25 frecuensies.
€. ¢ ¢eltuler communicarions system including a bass station
an’ ¢ mohile unit, & method for opzrmting the bese station, comprising the
Stepe ol.
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t he base st PTUP288c| udes a plularity ofygssi gnabl e frequeng ch

assi gnabl e frequency bei ng char aWpar an&cgfus?ﬁg’t"“

i ndi cates re-use proxinmty of a nea base staion that 20 al so
i nl udes the assignable frequeny; and t ﬁg operation of the
base station conprises assigning, for m e unit, a selected

3

one of the assignable frequencies tha aret use parameter that
indicates closer re-use proximty than a re-use proxinmty of another one of
t he assi gnabl e 25 frequeni es. 6. In a cellulur comunications

system including a base w Bile Wit had o PRiriathr fc@pabiitg k@t i on the
base station co sin WD 96/ 07288

PCT/ US95/ 109958% !‘i'n W, Signal Tqummm has a particul ar
capability to recieve signg %ﬁ,@t 4@%&: W,g ratio; and
adj usting operation of the bas ?éa Ion {% | rrprove system perfornmance in
response to det eperfoomance du responseud detectioni that hhesmobile ugithasithe particuiar

capability erﬁ lﬁ&e step of adjusting operation of the base station
conpri ses 'Zel ect @ h response to detection that the nmobile unit has the

particular capability a | cuiefeinthetstip of skihisthey opbftion of ik bise Rgtiddhe sel ect ed
billing rate for governing automatic accunpl ati on of charges for a call by
or 10 to t HOUHEIN SiosHg. i response 1o detection that the mobile Uit has the
particular capability, a lower of two billing rates, and using the selected
~ billing rate for governing automatic accuymiarion of charges for a call by or
10 to the mobile unit,

7. In & celiular comnmunications system including a base station
and & mobile unit, an apperans for controlling operation of the base station,
comprising:
mmeans for detecting whether the mobile unit has a pasticular

15 capability to receive signals at a Jowet signal-to-interference ratio; and

| meaxs for adjusting operstion of the bese station to improve
system performance in response o detection that the mobile unit bas the
particular capability, wherein improving system performpance inchides
reducing consumption of spectral resources consumed in the cellnlar

20 comnunications system.

8. The apparatus of claim 7, wherein the detecting means
ens: : .
means for seceiving a sipnal from the mobile vait, wherein the
signal is encoded to indicate whather the mobile station has the perticular
25 capabliy, |

¢, The. eppzrest of slatm 7, whersin the datacting mesns
-v'.'.I by

i.r
Nt P
-‘th’r_ \ool SRee LT e e
ol L Hirpatag 1 . et |_l}
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7. WQ9607288! | ul ar conuni cat i ons syggem i ncl udi ng a 5, ation and
£ hd eSS ites

a'nmobi | e unit, ~an appar A t Ting oper at Im\F\TS-\I on,
means for detect | ng V\h,ﬁc.Acng&T gi@Eu it has a partlcu ar

capability to receive gignals a %6 P S|gnal-to ratio; and
nmeans for adjusting opetali &V APRt @6hakel station - mg@
performance in responseitd® detection a t he m)bl"l e cunkt

parti cul ar capability,| "Wherin inproving system performance i ncI ‘udes
reduci ng consunption of {spectral &« consumed in the cellular 20

comuni cations system &ueans for receiving it} tsigmalofrors Ithe fRolfile idigr ei n t he
detecting neans.  neans for .receivi i\g a Sj na rom the, nobi I% unit, wherein
Wémc

the signal is Whesidhe MVQ‘!"&Q’SW Bas t he

particul ar 25 utallﬁfafﬁ idm%gﬁ@&w 19
PCT/ US95/ 10958plrrea s ftor receui vVing a I Tying By gnal fromthe nobile

unit, whereing the i dentmtlju'srﬁg'mlngnh idensifying aipmal toareiridesa cipabiliym whi ch one
of a plugality, | dentifying signal was received; neans
for using the %éﬁﬁgﬁjﬁé retrleveacapablllty 5 :

I ndi cating code from a dat abase. In a cellular comuni cat I ons

system i ncl udi a base stat'o andam)lle unl,t an apparatus fo
control ling opHfation offBt M n@ﬁ] detectlng
whet her t he Wh&d@ﬂéﬂu&uﬁ?mﬁ%ﬂ&mﬂmmmufwmmm

comprising:

means for detecting whether the mobile unit has a pasticular
10 capability to receive signals at 8 lower signal-to-ipterferense ratio; and
means for adjusting operation of the base station to improve
system performance in response to dstection thar the mobile uait has the
particular capability,
. wherein:
15 the means for adjusting operation of the base station
comprisss means for adjusting base station transminer power to a reduced
power range in yesponse to detection that the mobile unit has the particular

cepebility.

11, Mawmﬁnmmmuﬁuﬁomsy:umhuhﬂingabasesﬁﬁbﬁ
29 and a mobile unit, &n apparams for contralling operstion of the base station,
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ratio; and neans for adjusting.operation of the base station
sys’tem per f or mance in response to. detection that th&_n@bmt—l—e—&m—%—has—t he

particul ar capability, wherein; 15
adjusting operation of the base station conpri ses m“uﬂ lllﬁ ﬂiﬁﬂi‘ng base
station transmtter power to a reduced power rage i ection
that the mobile unit has the particular. capability. 11. In a

cel | uar comuni cations system including a base .station 20 . and a
nobi | e unit, amobil@anieinifesonke toditactod tharthe RvbiM indBesahe pdrdedhdse st ation,
nmeans for det ecti whet her t-he nobile unit has a particular capability to
recei ve signal samgf?im ower signal-to-interference ratio; and neans for

adj usi ng operation of the base station te inprove 25 system
performance it response to determine that the nobile unit has the

particul ar capd®ility, visroethod ofcirigahwherein thepjatticuian gapebility-®0i on of t he
base station c t ng rates for
i ing he© NRYE BRGmBRARS 1k SR eesEoce R Foe e il

PCT/ U895/510958unbhhlmnmdwemmwmgnmmn detection that the nobile unit
has the particular capability, 12. The nethod of claim1, wherein the
particular capability to receive signals at the | ower

signal -to-intef8erence rThs gppasitd o€ chin 7 @hsteiRitheparticular capability to
receive signals at the lower signal-to-interference ratio is due to the mobile
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(57) Abstract

System performance in a mobile communications system is improved by detecting whether the mobile unit has a particular capability,
and adjusting operation of the base station to improve system performance in response to detection that the mobile unit has the particular
capability. The capability may be radio reception with lower signal to interference (C/T) requirements. In this case, system performance
may be improved by adjusting base station transmitter power to a reduced power range in response to detection that the mobile unit has
the particular capability, thereby creating less interference to mobiles that require a higher C/1, and increasing system capacity. Detection
may include receiving a signal from the mobile unit, wherein the signal is encoded to indicate whether the mobile station has the particular
capability. Alternatively, the signal may be a signal that is encoded to identify from which one of a plurality of mobile units the identifying
signal was received. In this instance, the base station uses the identifying signal to retrieve a capability-indicating code from a database,
which may be located in the subscriber’s home exchange. In another aspect of the invention, a lower of two billing rates is selected for
billing a mobile unit in response to detection that the mobile unit has the particular capability. This passes along system savings to the
subscriber, and creates an incentive for the subscriber to purchase the usually more expensive mobile unit that has the particular capability.




