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(54) Limited-use data rates in a wireless local area network

(57) A wireless access point (1, 500) supports data
rates and advertises an indication of a minimum data rate
for advertisement. Those of the supported data rates that
are less than the minimum data rate for advertisement
are reserved for limited use. A mobile station (54) that
requests to communicate with the wireless access point
at one of the one or more supported data rates that are
reserved for limited use is informed by the wireless ac-
cess point how much time communications with the wire-
less access point at one or more of the one or more sup-
ported data rates reserved for limited use will be permit-
ted.
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Description

[0001] The invention generally relates to wireless local
area networks (WLAN) and to cellular networks. In par-
ticular, embodiments of the invention relate to roaming
of a dual-mode mobile communication device from a
WLAN to a cellular network.
[0002] In accordance with the Institute of Electrical and
Electronics Engineers (IEEE) 802.11 standards, wireless
communication between a mobile station (STA) and an
access point (AP) is possible at data rates that are pre-
defined in the standards. IEEE standard 802.11b permits
communication in 1, 2, 5.5 and 11 Mbps (Mega bits per
second). IEEE standard 802.11a permits communication
in 6, 9, 12, 18, 24, 36, 48 and 54 Mbps. IEEE standard
802.11g permits communication in any of the data rates
defined in IEEE standard 802.11b and IEEE standard
802.11a, and dictates that support for 1, 2, 5.5, 11, 6, 12
and 24 Mbps is mandatory.
[0003] The intent behind multiple rates is to permit rate
usage which best suits the current STA/AP link quality.
Various factors may affect the quality of the link, for ex-
ample, the distance between the STA and the AP, and
increases of electromagnetic noise over the medium con-
necting the STA and the AP. As the quality of the link
decreases, mobile stations will drop to lower rates, which
require less signal-to-noise ratio (SNR) for reliable packet
transmission performance. The link rate selection algo-
rithm is not specified in IEEE 802.11 but is left up to ven-
dor implementations.
[0004] In IEEE 802.11 the STA is responsible for trig-
gering handoffs. A negative consequence of this is that
a STA may continue to use a link and operate at data
rates which are lower than what may be available should
the STA handoff to a different AP. That is, in response
to decreases in link quality, the station may continue to
drop its data rate rather than to scan for an AP which
could provide a higher rate link. When this is true the
capacity of the network is affected since the station is
continuing to use an unnecessarily low data rate.
[0005] To prevent capacity loss due to these effects,
some APs prevent stations from communicating with
them at data rates below certain specified site-dependent
values, even though this contradicts the requirements of
current IEEE 802.11 standards. STAs are forced to
search for a better AP when these limits are reached.
For example, in IEEE 802.11, an AP advertises support-
ed data rates in its Beacon broadcasts. These rates are
part of its "BSS Basic Rate Set". By specifying a minimum
supported rate the AP can enforce a lower limit on the
data rates used in its basic service set (BSS). This will
help prevent the capacity-lowering behaviour discussed
above. The minimum rate specified by the AP would typ-
ically be a function of the surrounding Wi-Fi coverage
deployment, i.e., in a dense deployment where low qual-
ity links are rare, the minimum advertised data rate could
be set higher than in a sparse deployment. The above
mechanism is geared towards maintaining high capacity

in heavy coverage situations.
[0006] However, when leaving the area covered by
APs of a WLAN, a STA may not be able to find another
WLAN to connect to. If the STA is capable also of cellular
communication, it may search for a cellular base station
and may connect to one if found. A handover from a
WLAN to a cellular network may take quite some time,
and the mobile station may lose the connection with the
WLAN before establishing a connection with the cellular
network. If the mobile station is involved in a real-time
communication application, for example, a telephone
conversation, the application may be interrupted.
[0007] US2004/0023660 discloses that network re-
sources such as in a wireless system may be allocated
to user devices on the network based upon at least one
or more minimum user requirements being satisfied. A
user may be determined as satisfied when minimum re-
quirements of rate and delay are reached or maintained.
The network may optimize throughput on the network by
allowing a maximum number of users on the network to
be satisfied. Users may be ranked according to signal
quality, and network resources may be allocated to users
according to rank to satisfy users until the resources of
the network are allocated.
[0008] WO 01/11833 discloses a multichannel wire-
less network and methods for its operation. According to
the described embodiments, at least two different types
of wireless channels form the network infrastructure. A
primary wireless channel is designed for relatively low
bit rate, high reliability and network-wide communication.
A secondary wireless channel is designed for relatively
high bit rate communication, but with potentially lower
reliability and shorter ranges. A base station uses the
primary wireless channel to configure and control oper-
ation of the wireless network, including configuring pairs
of devices as requested for direct communication over
the secondary wireless channel.

SUMMARY

[0009] The problem to be solved is that strict enforce-
ment of minimum data rates for communication between
a STA and an AP can lead to disruptions in communica-
tion applications. The solution is to have an AP advertise
a wider range of data rates with even lower minimum
data rates and to permit, under certain conditions, a STA
to communicate with the AP using one or more of the
lower data rates advertised by the AP. The permission
may be granted to a STA for a limited period of time. A
non-exhaustive list of such conditions includes that the
communications are of real-time data, that the STA has
an active voice connection in progress, and that the STA
is about to perform a handoff to another network, for ex-
ample, a cellular network. An AP may advertise the lower
data rates to STAs in its vicinity and may communicate
with a STA over one or more of the lower data rates only
if the STA cannot communicate with it over one of the
higher data rates. An AP that permits a STA to commu-
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nicate over one or more of the lower data rates may inform
the STA that permission is granted and may inform the
STA for how long the permission is granted. A STA may
actively request an AP for permission to communicate
with it over one or more of the lower data rates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Embodiments are illustrated by way of example
and not limitation in the figures of the accompanying
drawings, in which like reference numerals indicate cor-
responding, analogous or similar elements, and in which:
[0011] Figure 1 is an illustration of an exemplary com-
munications system comprising a wireless local area net-
work, a mobile station and a cellular base station, ac-
cording to some embodiments of the invention;
[0012] Figure 2 shows an exemplary WLAN manage-
ment frame according to some embodiments of the in-
vention;
[0013] Figure 3 is a flowchart of an exemplary method
for a WLAN access point to prepare and transmit the
management frame of Figure 2, according to some em-
bodiments of the invention;
[0014] Figure 4 is a flowchart of an exemplary simpli-
fied method for a WLAN access point, according to some
embodiments of the invention; and
[0015] Figure 5 is a block diagram of an exemplary
access point, according to some embodiments of the in-
vention.
[0016] It will be appreciated that for simplicity and clar-
ity of illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the di-
mensions of some of the elements may be exaggerated
relative to other elements for clarity.

DETAILED DESCRIPTION

[0017] In the following detailed description, numerous
specific details are set forth in order to provide a thorough
understanding of embodiments. However it will be un-
derstood by those of ordinary skill in the art that the em-
bodiments may be practiced without these specific de-
tails. In other instances, well-known methods, proce-
dures, components and circuits have not been described
in detail so as not to obscure the embodiments.
[0018] Whilst there are a number of different wireless
LAN architectures and the present invention is not limited
to any particular one, the following description is gener-
ally written using the terminology applied in the ANSI/
IEEE 802.11 Standards ("Wireless LAN Medium Access
Control and Physical Layer Specifications"). It will be ob-
vious to those of ordinary skill in the art how to modify
the following for other existing WLAN standards or future
related standards. It will also be obvious to those of or-
dinary skill in the art how to modify the following for other
AP-STA protocols which achieve the same effect of data
rate advertisement, such as information elements that
are sent, for example, according to Cisco CCX (Cisco

Compatible Extensions) procedures.
[0019] According to current IEEE 802.11 standards,
an AP advertises its supported data rates in a Supported
Rates Information Element (IE) and possibly also in an
optional Extended Supported Rates IE, both of which are
included in management frames. A non-exhaustive list
of examples for management frames that include a Sup-
ported Rates IE includes probe requests, probe respons-
es, authentication requests, authentication responses,
association requests, association responses and beacon
frames.
[0020] In some embodiments of the invention, viola-
tions of the AP’s minimum advertised supported data rate
are permitted under certain conditions. These violations
will allow a STA to operate at link data rates that are lower
than the minimum advertised supported data rate. The
AP may place time constraints on how long a STA can
operate the link at rates below the minimum advertised
supported data rate. Once a STA starts operating the link
at a rate below the minimum advertised supported data
rate, the AP may signal to the STA how much time is left
before the time constraint is reached.
[0021] Figure 1 is an illustration of an exemplary com-
munications system 50 comprising a WLAN 52, a mobile
station 54 and a cellular communication base station 56.
WLAN 52 comprises access points (APs), for example,
AP 1. WLAN 52 comprises a wired infrastructure 58 to
connect WLAN 52 to other networks (not shown).
[0022] APs of WLAN 52 may be connected to infra-
structure 58 via wired and/or wireless links. WLAN 52,
or parts of WLAN 52, may be a "mesh" WLAN, in which
one or more APs are connected to infrastructure 58 in-
directly through other APs. If WLAN 52 or part of WLAN
52 is a mesh WLAN, WLAN 52 may comprise one or
more mesh points. Wired links, mesh points and APs
other than AP 1 are not shown in Figure 1 so as not to
obscure the description of the embodiments of the inven-
tion.
[0023] Station 54 is able to communicate with cellular
communication base station 56 using one or more cellu-
lar communication standards. For simplicity of the expla-
nation, cellular communication base station 56 provides
a uniform cellular coverage for the area containing WLAN
52.
[0024] A non-exhaustive list of examples for standards
with which base station 56 and mobile station 54 may
comply comprises Direct Sequence - Code Division Mul-
tiple Access (DS-CDMA) cellular radiotelephone com-
munication, Global System for Mobile Communications
(GSM) cellular radiotelephone, North American Digital
Cellular (NADC) cellular radiotelephone, Time Division
Multiple Access (TDMA), Extended-TDMA (E-TDMA)
cellular radiotelephone, wideband CDMA (WCDMA),
General Packet Radio Service (GPRS), Enhanced Data
for GSM Evolution (EDGE), 3G and 4G communication.
[0025] The actual data rate at which an access point
communicates with a mobile station is not higher than
the supported data rates, and it generally declines as the
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distance of the mobile station from the access point in-
creases. Moreover, the actual data rate generally de-
clines as the electromagnetic interference at the vicinity
of the access point increases. In a simplified manner,
decreases in the feasible communication data rate are
schematically illustrated in Figure 1 by concentric circles
around AP 1.
[0026] In this example, AP 1 is compatible with 802.11
g. AP 1 is programmed or hardwired so its supported
data rates are 54, 48, 36, 24, 18, 12 and 11 Mbps. The
feasible communication data rate ofAP 1 within circle 10
is 54 Mbps. The feasible communication data rate of AP
1 within circular bands 11, 12, 13, 14, 15 and 16 is 48,
24, 1l, 5.5, 2 and 1 Mbps, respectively.
[0027] If certain conditions are met, AP 1 may permit
a mobile station to communicate with AP 1 for a limited
duration of time at a data rate that is lower than the min-
imal data rate advertised in a Supported Rates IE, a Ex-
tended Supported Rates IE or any other similarly adver-
tised IE. To that end, AP 1 may store in its memory iden-
tifications of one or more supported limited-use data
rates, the one or more conditions to be met, and the per-
mitted duration of time.
[0028] Figure 2 shows an exemplary management
frame 200 of AP 1, according to embodiments of the in-
vention, and Figure 3 shows a flowchart of an exemplary
method for AP 1 to prepare and transmit management
frame 200. Management frame 200 may optionally in-
clude a Supported Rates IE 202 in accordance with cur-
rent or future IEEE 802.11 standards and may optionally
include an Extended Supported Rates IE 204 in accord-
ance with current or future IEEE 802.11 standards. Data
rates 54, 48, 36, 24, 18, 12 and 11 Mbps may be identified
by IE 202 and/or IE 204.
[0029] AP 1 may include in management frame 200
an IE 206 that specifies the supported limited-use data
rates (300).
[0030] AP 1 may optionally specify in a field 208 of
frame 200 the one or more conditions that must be met
in order for a mobile station to use a limited-use data rate
(302). AP 1 may optionally specify in a field 210 of frame
200 the duration of time for which the mobile station is
permitted to use a limited-use data rate (304). AP 1 may
transmit frame 200 (306).
[0031] Returning to Figure 1, station 54 is carried by a
user along a trajectory 60 through locations 61  66. At
location 61, station 54 cannot communicate with AP 1.
Station 54 initiates a WLAN connectivity sequence in or-
der to connect to an AP, however, it cannot find one. A
WLAN connectivity sequence comprises probing, au-
thentication and association, and may comprise other
processes, for example, an IEEE 802.11X authentication
process.
[0032] At location 62, station 54 completes a WLAN
connectivity sequence with AP 1 and can communicate
with AP 1 at an actual data rate that is not higher than
11 Mbps since location 62 is within circular band 13.
[0033] AP 1 may be configured, for example, with a

supported limited-use data rate of 5.5 Mbps and a per-
mitted duration of approximately 10 to 20 seconds. AP 1
may also be configured to grant permissions to commu-
nicate at supported limited-use data rates only to mobile
stations that communicate real time data, for example,
VoIP (voice over Internet protocol) and video streaming,
and to provide that support only if the mobile stations are
about to roam from WLAN 52 to a cellular network. AP
1 and station 54 may use signaling between them to verify
whether roaming of station 54 from WLAN 52 to a cellular
network is imminent. The time duration may be set to a
value which would be sufficient for executing the handoff
from the WLAN to the cellular network.
[0034] Reference is now made in addition to Figure 4,
which shows a flowchart of an exemplary method for AP
1, according to embodiments of the invention. AP 1 may
verify, for example, from signaling between AP 1 and
station 54, whether the conditions to use limited-use data
rates are met by station 54 (400). For example, AP 1 may
recognize that station 54 is involved in a VoIP session
through AP 1 and that roaming of station 54 from WLAN
52 to a cellular network is imminent.
[0035] If the conditions are met, AP 1 may grant per-
mission to station 54 to communicate with AP 1 at a lim-
ited-used data rate (402) and may optionally inform sta-
tion 54 of this (404). If the conditions are not met, AP 1
may deny station 54 permission to communicate with AP
1 at a limited-used data rate (403) and may optionally
inform station 54 of this (404).
[0036] As long as the actual data rate is one that is
indicated in IEs 202 and 204 or any other similarly ad-
vertised IE (406) and station 54 is connected to AP 1
(408), AP 1 may continue to check the conditions at 400,
as the status may change. For example, while at location
62, station 54 may be involved in data communication
and therefore, according to the example, AP 1 may deny
station 54 permission to use limited-use data rates. How-
ever, at location 63 station 54 may be involved in a voice
conversation and, according to the example, AP 1 may
grant permission to station 54 to use limited-use data
rates.
[0037] If station 54 disconnects from AP 1 (checked at
408), the method ends. While at location 64, station 54
and AP 1 may communicate frames of the voice conver-
sation at a supported data rate that is no higher than 11
Mbps. At location 65, the feasible data rate drops to 5.5
Mbps and station 54 can communicate with AP 1 only at
limited-use data rates. AP 1 recognizes that communi-
cation with station 54 is possible only at limited-use data
rates (checked at 406), and AP 1 checks whether per-
mission to use the limited-use data rates is currently
granted or denied to station 54 (410).
[0038] If permission is currently denied, AP 1 may dis-
connect station 54 (412) and the method ends. If permis-
sion is currently granted, AP 1 communicates with station
54 at a limited-use data rate (414) and starts counting
the duration of the communication at a limited-use data
rate (416). Whether the duration of time for which station
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54 is permitted to use a limited-use data rate has passed
is checked (418), and if station 54 disconnects before
the end of the permitted duration (420), the method ends.
Otherwise, AP 1 may optionally alert station 54 of the
permitted time remaining (422) and the method continues
to 416. For example, AP 1 may transmit a frame directed
to station 54 that comprises an indication of what remains
of the duration of time. If the permitted duration of time
for communication at a limited-use data rate has expired,
AP 1 disconnects station 54 (412) and the method ends.
[0039] Figure 5 is a block diagram of an exemplary
access point 500, according to some embodiments of
the invention. AP 500 comprises a processor 502 and a
memory 504 coupled to processor 502. Memory 504
comprises identifications 70, 71 and 72 of the one or more
supported limited-use data rates, the one or more con-
ditions and the permitted duration of time, respectively.
Memory 504 also comprises code 505 that, when exe-
cuted by processor 502, may implement the methods
described herein.
[0040] AP 500 comprises a wireless communication
interface 506, compatible with one or more standards of
the family of IEEE 802.11 wireless communication stand-
ards. Wireless communication interface 506 is coupled
to processor 502 and comprises at least a baseband con-
troller 508, a radio 510, and an antenna 512.
[0041] AP 500 may optionally comprise an additional
wireless communication interface 514, compatible with
one or more standards of the family of IEEE 802.11 wire-
less communication standards. Wireless communication
interface 514 is coupled to processor 502 and comprises
at least a baseband controller 516, a radio 518, and an
antenna 520. AP 500 may optionally comprise a wired
communication adapter 522, for example, an Ethernet
adapter.
[0042] By way of wireless communication interface
506 and/or wireless communication interface 514, AP
500 may be able to establish communication sessions
with other devices, such as mobile stations and/or other
access points.
[0043] AP 500 comprises a power system 524 and a
connector 526 coupled to power system 524. AP 500
may optionally comprise a power source 528 coupled to
power system 524. Connector 526 is connectable to an
external power source (not shown) to provide power for
charging power source 528 and/or for operating AP 500.
Power system 524 provides electrical coupling between
the external power source and power source 528, and
provides electrical coupling between power source 528
and the electrical components of AP 500 (e.g. processor
502, memory 504, and the like). As part of the electrical
coupling between the external power source and power
source 528, power system 524 may control the charging
of power source 528 with electrical charge drawn from
the external power source.
[0044] A non-exhaustive list of examples for processor
502 includes any combination of microprocessors, mi-
crocontrollers, central processing units (CPU), digital sig-

nal processors (DSP), reduced instruction set computers
(RISC), complex instruction set computers (CISC) and
the like. Furthermore, processors 502 may comprise
more than one processing unit, may be part of an appli-
cation specific integrated circuit (ASIC) or may be a part
of an application specific standard product (ASSP).
[0045] A non-exhaustive list of examples for memory
504 includes any combination of a) local memory, bulk
storage, cache memory b) semiconductor devices such
as registers, latches, read only memory (ROM), mask
ROM, electrically erasable programmable read only
memory devices (EEPROM), flash memory devices,
non-volatile random access memory devices (NVRAM),
synchronous dynamic random access memory
(SDRAM) devices, RAMBUS dynamic random access
memory (RDRAM) devices, double data rate (DDR)
memory devices, static random access memory (SRAM),
universal serial bus (USB) removable memory, and the
like; c) optical devices, such as compact disk read only
memory (CD ROM), and the like; and d) magnetic devic-
es, such as a hard disk, a floppy disk, a magnetic tape,
and the like.
[0046] A non-exhaustive list of examples for power
source 528 includes one or more Ni-Cd (Nickel Cadmi-
um) batteries, one or more Ni-MH (Nickel-Metal Hydride)
batteries, one or more Lithium Ion batteries, one or more
rechargeable Alkaline batteries, one or more capacitors,
one or more super-capacitors, and any other suitable
power source. A non-exhaustive list of examples for an
external power source includes an AC power source, a
DC power source, wind-power-conversion power source,
solar-power-conversion power source.
[0047] A non-exhaustive list of examples for antennae
512 and 520 includes dipole antennae, monopole anten-
nae, multilayer ceramic antennae, planar inverted-F an-
tennae, loop antennae, shot antennae, dual antennae,
omnidirectional antenna and any other suitable anten-
nae.
[0048] A non-exhaustive list of examples for mobile
station 54 includes a wireless-enabled laptop, a wireless-
enabled cellphone, a wireless-enabled personal digital
assistant (PDA), a wireless-enabled video camera, a
wireless-enabled gaming console, a wireless Internet
Protocol (IP) phone and any other suitable mobile station.
[0049] Although the example described above relates
to a handoff of a mobile station from an IEEE 802.11
wireless network to a cellular network, embodiments of
the invention are applicable to other situations in which
a mobile station needs to communicate with an access
point at a lower data rate than those advertised in the
Supported Rates IE, Extended Supported Rates IE or
any other similarly advertised IE. For example, the hand-
off may be to a non-cellular network. In another example,
the handoff may be within an IEEE 802.11 WLAN but
from an access point that is part of one Extended Service
Set (ESS) to another access point that is part of a different
ESS. The different ESS may be in a different IP subnet-
work. Such a handoff may last up to several seconds,
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and it may be beneficial to extend the connection of the
mobile station to the current access point.
[0050] Aspects and features of this disclosure are set
out in the flowing paragraphs provided as clauses, which
correspond to the claims of the parent application as filed:
[0051]

1. A method in a wireless access point (1, 500), the
method comprising: advertising data rates that are
supported by said wireless access point (1, 500);
and permitting a mobile station (54) to conduct com-
munications with said access point (1, 500) at one
or more lower data rates of said advertised data rates
only if said mobile station (54) satisfies one or more
conditions.

2. The method of clause 1, wherein said one or more
conditions comprises that said mobile station (54)
has an active real time connection in progress and/or
that said mobile station (54) has an active voice con-
nection in progress.

3. The method of clause 1 or clause 2, wherein said
one or more conditions comprises that said mobile
station (54) is about to perform a handoff to another
network (56).

4. The method of clause 3, further comprising:

recognizing from signaling with said mobile sta-
tion (54) that said mobile station (54) is about to
perform said handoff.

5. The method of any one of clauses 1 to 4, further
comprising:

advertising said one or more conditions, and/or
communicating with said mobile station (54) at
said one or more lower data rates when said
mobile station (54) is unable to communicate
with said access point (1, 500) at a higher data
rate than said one or more lower data rates.

6. The method of any one of clauses 1 to 5, further
comprising:

limiting a duration of said communications.

7. The method of any one of clauses 1 to 5, further
comprising:

limiting a duration of said communications to an
amount of time that is sufficient for said mobile
station (54) to perform a handoff from said ac-
cess point (1, 500) to another network (56).

8. The method of clause 6 or clause 7, further com-
prising:

advertising a permitted duration of said commu-
nications, and/or informing said mobile station
(54) how much time of said duration remains.

9. The method of clause 3 or clause 7, wherein said
other network (56) is a cellular network.

10. The method of any one of clauses 1 to 9, further
comprising:

receiving a request from a mobile station (54)
for permission to communicate with said access
point (1, 500) at one of said one or more lower
data rates; and
informing said mobile station (54) whether said
permission has been granted.

11. A method in a mobile station (54), the method
comprising:

signaling to an access point (1, 500) that a hand-
off of said mobile station (54) from said access
point (1, 500) to another type of network is im-
minent; and
requesting from said access point (1, 500) per-
mission to communicate with said access point
(1, 500) at a limited-use supported data rate.

12. The method of clause 11, wherein said wireless
network is a cellular network.

13. A wireless access point (1, 500) comprising:

a wireless communication interface (506)
through which said access point (1, 500) is able
to communicate with a mobile station (54) asso-
ciated with said access point (1, 500);
a processor (502) coupled to said wireless com-
munication interface (506); and a memory (504)
coupled to said processor (502) to store indica-
tions (70) of one or more limited-use supported
data rates, indications (71) of one or more con-
ditions, an indication (72) of a duration of time,
and executable code means (505) which, when
executed by said processor (502), are arranged
to permit said mobile station (54), if said condi-
tions are met, to communicate with said access
point (1, 500) at said data rates for said duration
of time after said executable code means has
determined that said mobile station (54) is not
able to communicate with said access point (1,
500) at a higher data rate.

14. The wireless access point (1, 500) of clause 13,
wherein said executable code means (505), when
executed by said processor (502), are further ar-
ranged:
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to recognize from a transmission received from
said mobile station (54) via said interface (506)
that said conditions are met, prior to permitting
said mobile station (54) to communicate with
said access point (1, 500) at said data rates for
said duration of time, and/or
to transmit via said interface (506) a manage-
ment frame having incorporated therein an indi-
cation of said one or more limited-use supported
data rates, and/or
to incorporate in said management frame an in-
dication of said one or more condition and/or an
indication of said duration of time.

15. The wireless access point (1, 500) of clause 13
or clause 14, wherein said limited-use supported da-
ta rates, said conditions and said duration are con-
figurable.

16. A mobile station (54) comprising:

means for signaling to an access point (1, 500)
that a handoff of said mobile station (54) from
said access point (1, 500) to another type of net-
work is imminent; and
means for requesting from said access point (1,
500) permission to communicate with said ac-
cess point (1, 500) at a limited-use supported
data rate.

17. A computer program product comprising a ma-
chine readable medium embodying program code
executable by a processor of a computing device or
system for causing said computing device or system
to implement the method of any one of clauses 1 to
10 or the method of clause 11 or clause 12.

18. A communication network comprising the wire-
less access point (1, 500) of any one of clauses 13
to 15 and at least one mobile station (54) according
to clause 16.

[0052] Although the subject matter has been described
in language specific to structural features and/or meth-
odological acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily
limited to the specific features or acts described above.
Rather, the specific features and acts described above
are disclosed as example forms of implementing the
claims.

Claims

1. A method in a wireless access point (1, 500) that is
supporting a wireless local area network (52), the
method comprising:

from a list of data rates that are supported by
the wireless access point, specifying a minimum
data rate for advertisement in the wireless local
area network;
advertising an indication of the minimum data
rate;
reserving for limited use those of the supported
data rates that are less than the minimum data
rate for advertisement;
receiving a request from a mobile station (54) to
communicate with the wireless access point at
one of the one or more supported data rates that
are reserved for limited use; and
informing the mobile station how much time
communications with the wireless access point
at the one or more supported data rates re-
served for limited use will be permitted.

2. The method as recited in claim 1, wherein the mobile
station has an active real time connection and/or an
active voice connection in progress when making
the request.

3. The method as recited in claim 1, wherein the mobile
station is about to perform a handoff to another net-
work (56) when making the request.

4. The method as recited in claim 3, further comprising:

recognizing from signaling with the mobile sta-
tion that the mobile station is about to perform
the handoff.

5. The method as recited in claim 1, wherein the time
is sufficient for the mobile station to perform a handoff
from the wireless access point to another network.

6. The method as recited in any one of claims 3 to 5,
wherein the other network is a cellular network.

7. The method as recited in any one of claims 1 to 6,
further comprising:

specifying the one or more supported data rates
reserved for limited use in a management frame
(200); and
transmitting the management frame in the wire-
less local area network.

8. The method as recited in any one of claims 1 to 7,
further comprising:

at a later time after informing the mobile station,
informing the mobile station how much time
communications with the wireless access point
at the one or more supported data rates re-
served for limited use will be permitted.
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9. A method in a mobile station (54), the method com-
prising:

receiving an advertisement from a wireless ac-
cess point (1, 500) belonging to a wireless local
area network (52), the advertisement advertis-
ing an indication of a minimum data rate that has
been specified for advertisement by the wireless
access point from a list of data rates that are
supported by the wireless access point, wherein
the wireless access point has reserved for lim-
ited use those of the supported data rates that
are less than the minimum data rate for adver-
tisement;
sending to the wireless access point a request
to communicate with the wireless access point
at one of the one or more supported data rates
that are reserved for limited use; and
receiving from the wireless access point an in-
dication of how much time communications with
the wireless access point at the one or more
supported data rates reserved for limited use
will be permitted.

10. The method as recited in claim 9, further comprising:

receiving from the wireless access point a man-
agement frame (200) that specifies those of the
supported data rates that are reserved for limited
use.

11. The method as recited in claim 10, further compris-
ing:

signaling to the wireless access point that a
handoff of the mobile station from the wireless
access point to a network of a different type than
the network to which the wireless access point
belongs is imminent.

12. The method as recited in claim 11, wherein the net-
work of a different type is a cellular network.

13. The method as recited in any one of claims 9 to 12,
further comprising:

communicating with the wireless access point
at one of the one or more supported data rates
that are reserved for limited use.

14. A wireless access point (1, 500) comprising:

a wireless communication interface (506)
through which the wireless access point is able
to support a wireless local area network (52) and
to communicate with mobile stations (54);
a processor (502) coupled to the wireless com-
munication interface; and

a memory (504) coupled to the processor,
wherein the wireless access point is to specify
a minimum data rate for advertisement in the
wireless local area network from a list of data
rates that are supported by the wireless access
point, the wireless access point is to advertise
an indication of said minimum data rate, and the
wireless access point is to reserve for limited
use those of the supported data rates that are
less than the minimum data rate for advertise-
ment,
wherein the wireless access point is able to re-
ceive through the wireless communication inter-
face a request from a mobile station to commu-
nicate with the wireless access point at one of
the one or more supported data rates that are
reserved for limited use; and
wherein the memory is to store executable code
means (505) which, when executed by the proc-
essor, informs the mobile station through the
wireless communication interface how much
time communications with the wireless access
point at one or more of the one or more support-
ed data rates reserved for limited use will be
permitted.

15. The wireless access point as recited in claim 14,
wherein the executable code means, when executed
by the processor, transmits via the wireless commu-
nication interface a management frame (200) having
incorporated therein an indication (206) of the one
or more supported data rates reserved for limited
use.

16. The wireless access point as recited in claim 14 or
claim 15, wherein the one or more supported data
rates reserved for limited use are configurable.
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