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Two standard protocols for wireless data transmission
are the IEEE 802.lla standard (IEEE std. 802.11a-1999,
published December 1999) and the IEEE 802.11b standard (IEEE
std. 802.11b-1999, published December 1999). Each of these
15 protocols define multiple data transmission rates. IEEE
802.1la specifies a maximum transmission rate of 54 Mbits/s
(megabits per second), with defined slower transmission
rates of 48 Mbits/s, 36 Mbits/s, 24 Mbits/s, 18 Mbits/s, 12
Mbits/s, 9 Mbits/s, and 6 Mbits/s. IEEE 802.11lb specifies a
20 maximum transmission rate of 11 Mbits/s, with defined slower
transmission rates of 5.5 Mbits/s, 2 Mbits/s, and 1 Mbit/s.
When maximum data throughput is desired, data is
transferred at the highest data transmission rate available.
Unfortunately, various factors, such as electrical

25 interference, noise, and signal attenuation often limit that

data transmission rate.

DESCRIPTION OF DRAWINGS
FIG. 1 shows a computer system using wireless data
communication technology;

30 FIG. 2 shows a data transmission rate control process;



communi cation technology; 30 FIG 2 shows a data transmi ssion rate control
process; 1 WD 03/075503 PCT/US03/03767 FIG 2A shows a flow chart

exenpl i f ywog3sonsoenbodi nent of the data transm ssion ratePCOASO®HOITPT OCceSS;
FIG 3 shows a data transmission rate control nethod;, and 5 FIG 4 shows
anot her data transm ssion rate control process. DETAI LED DESCRI PTI ON
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Speci f i pabFgssthe higher the signal to noise 20 ratio, the higher the data
transmssion rate; and the lower the signal to noise ratio, the |ower the
data transm ssion rate. Each wirel ess conmmunication device 16 or 18
controls the rate at which that device transmts data across 25

vari abl e-rate data communi c n channel 12. Wreless comunication device
16 controls the transm ssi o%)LE{T é"ELDanE CRAFETON transmitted from conput er

10 to conputedsmpdtand and various hand-held devices, such as

10 computers 10 and 14 shown in Fig. 1, communicate with each
other via a variable-rate data communication channel 12.
Each of these computers 10 and 14 use a wireless
communication device 16 and 18 respectively to establish and
maintain variable-rate data communication channel 12.

15 Wireless communication devices 16 and 18 monitor the
signal-to-noise ratio (SNR) of variable-rate data
communication channel 12 and adjust its data transmission
rate in response to variations in the channel’s signal-to-
noise ratio. Specifically, the higher the signal to noise

20 ratio, the higher the data transmission rate; and the lower
the signal to noise ratio, the lower the data transmission
rate.

Each wireless communication device 16 or 18 controls
the rate at which that device transmits data across

25 variable-rate data communication channel 12. Wireless
communication device 16 controls the transmission rate that
data is transmitted from computer 10 to computer 14 and
wireless communication device 18 controls the transmission
rate that data is transmitted from computer 14 to computer

30 10. Examples of these wireless communication devices are:

wireless networking PCMCIA (Personal Computer Memory Card



Wi rel ess communi cation device 18 controls the transmssion rate that data
is transmtted fromconputer 14 to conputer 30 10. Exanpl es of these

Wi rel ess wormamiseat i on devices are: wrel ess networki ng PCVITISA3/¢F6eT sonal
Computer Menory Card 2 WD 03/075503 PCT/ US03/ 03767 |nternational
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is a bi-directional channel that includes a receive side 22
and a transmit side 24. The receive side 22 is used for
receiving data from other devices communicating on channel

15 12 and the transmit side 24 is used to transmit data to
those devices.

SNR determination process 20 includes a noise signal
determination process 26 that examines the receive side 22
of variable-rate data communication channel 12 to determine

20 a noise signal strength factor 28 for the variable-rate data
communication channel 12.

This noise signal strength factor 28 is determined by
examining the strength of the signal present on the receive
side 22 of communication channel 12 during a period of non-

25 transmission. Ideally, in a system that has zero noise, the
strength of the signal on the receive side 22 of channel 12
is zero during the periods when no data is being received
from the remote device. Therefore, the strength of any
signal present on channel 12 during a period of non-

30 transmission represents the noise of the channel (i.e., its
noise signal strength factor 28). This noise includes both

air noise and receiver noise.
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when no owDa3i0%sshei ng received fromthe renote device. TiremafSos/e3761 he
strength of any signal present on channel 12 during a period of non 30
transm ssion represents the noise of the channel (i.e., its noise signal
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data si gpaker @68h¥edstrength factor 28, as noise is present on
channel 12 during both transmission and non-transmission
periods.

SNR determination process 20 further includes a data

15  signal determination process 34 for determining the
difference between the received signal strength factor 32
(that represents data plus noise) and the noise signal
strength factor 28 (that represents only noise). This
difference is the data signal strength factor 36 and

20 represents the strength of the actual data signal received.

Now that the strength of the data signal (i.e., the
data signal strength factor 36) and the noise (i.e., the
noise signal strength factor 28) on channel 12 have both
been determined, the signal-to-noise ratio for variable-rate

25 data communication channel 12 can be calculated.

SNR determination process 20 includes an SNR
calculation process 38 for calculating the signal-to-noise
ratio 40 of variable-rate data communication channel 12 from
the data signal strength factor 36 and the noise signal

30 strength factor 28.

Mathematically, the signal-to-noise ratio. (SNR) is

equal to:



Now t hat the strength of the data signal (i.e., the data signal strength
factor 36) and the noise (i.e., the noise signal strength factor 28) on
channel MNOlawesshbt h been determ ned, the signal-to-noi seCratSnso¥76r
vari abl e-rate 25 data communi cati on channel 12 can be cal cul ated. SNR
determ nation process 20 includes an SNR cal cul ation process 38 for

cal cul ating the signal -to-noisgo I&di,qv4pvof. variable-rate data

comuni cation channel 12 from the data signal strength factor 36 and the
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signal -to-noise ratio 40, as determ ned by SNR cal cul ati on process 38, is
used tockaeneheldat@‘transm ssion rate of channel 12. Data transm ssion
rate control process 19 includes a transm ssion rate adjustnent process 42
that uses the 15 signal-to-npd sed.athood@/6absulated by SNR cal cul ation
process 38 to adjust the data transm ssion rate of vari abl e-

Therefore, in this example, the signal-to-noise ratio
10 for channel 12 is 12.04 decibels. This signal-to-noise
ratio 40, as determined by SNR calculation process 38, is
used to set the data transmission rate of channel 12.
Data transmission rate control process 19 includes a
transmission rate adjustment process 42 that uses the
15 signal-to-noise ratio 40 calculated by SNR calculation
process 38 to adjust the data transmission rate of variable-
rate data communication channel 12.
The transmission rate adjustment process 42 includes an
SNR comparison process 44 for comparing the signal-to-noise
20 ratio 40 of the variable-rate data communication channel 12
to multiple signal-to-noise ratio ranges. An example of
these signal-to-noise ratio ranges (for an IEEE 802.lla

protocol channel) is shown below:

Data Minimum Signal-to-
Transmission Rate Noige Ratio
(1) 6 Mbit/s 1.2dB
(2) 9 Mbit/s 3.8dB
(3) 12 Mbit/s 4.4 dB
(4) 18 Mbit/s 7.0 dB
(5) 24 Mbit/s 10.1dB
(6) 36 Mbit/s 13.1dB
(7) 48 Mbit/s 17.7 dB
(8) 54 Mbit/s 19.0 dB




rate data conmuni cation channel 12. The transm ssion rate adj ustnment
process 42 includes an SNR conpari son process 44 for conparing the
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above- | Lsted,signglske 00198 [ALLY (RRIRS AN Hoquli'eliRtd! LEe Ul poses
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10 The above-listed signal-to-noise ratio ranges are for
illustrative purposes only and can be tailored to address
the specific communication needs of the computers
communicating, the wireless communication devices, the
communication channel, the wireless communication protocol

15 (e.g., IEEE 802.1la), and so forth.

While the above table lists ranges that include only a
minimum acceptable signal-to-noise ratio, this is for
illustrative purposes only. Specifically, each range can
actually include both a minimum acceptable signal-to-noise

20 ratio and a maximum acceptable signal-to-noise ratio (which
is just below the minimum acceptable signal-to-noise ratio
of the next higher transmission rate.

An example of these signal-to-noise ratio ranges (for

an IEEE 802.1la protocol channel) is shown below:

Data Signal-to-Noise

Transmission Rate Ratio Range
(1) 6 Mbit/s 1.2~3.7dB
(2) 9 Mbit/s 3.8~43dB
(3) 12 Mbit/s 4.4~6.9dB
(4) 18 Mbit/s 7.0~10dB
(5) 24 Mbit/s 10.1~13 dB
(6) 36 Mbit/s 13.1~17.6 dB
(7) 48 Mbit/s 17.7~18.9 dB
(8) 54 Mbit/s 19 dB and above
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calculated by SNR calculation process 38. For the above-

10 stated example, the calculated signal-to-noise ratio is
12.04 dB and, therefore, the signal-to-noise ratio range
that range selection process 46 selects is the fifth range
(i.e., 10.1~13 dB). This signal-to-noise ratio range has a
data transmission rate of 24 Mb per second associated with

15  it.

Once the appropriate signal-to-noise ratio range is
selected, a transmission rate selection process 48 adjusts
the data transmission rate of the variable-rate data
communication channel 12 to the transmission rate specified

20 for that particular signal-to-noise ratio range. In the
above-stated example having a signal-to-noise ratio of 12.04
dB, the appropriate data transmission rate is 24 Mb per
second. Accordingly, the transmit side 24 of variable-rate
data communication channel 12 will transmit data to the

25 remote device it is communicating with at a data
transmission rate of 24 Mb per second.

As explained above, the calculation of the signal-to-
noise ratio 40 of communication channel 12 i1s a prerequisite
to setting the channel’s data transmission rate. Therefore,

30 if the SNR determination process 20 cannot determine the
channel’s signal-to-noise ratio 40 within a defined time
period (e.g., 2 seconds), an iterative rate determination
process 50 is available (as a supplementary determination

7



A range sel ection process 46, included in transm ssion rate adjustnent
process 42, selects the signal-to-noise ratio range that enconpasses the
si gnal -t owpeB®esspati o 40 cal cul ated by SNR cal cul ati on pPeTase3/@867 For t he
above 10 stated exanple, the calculated signal-to-noise ratiois 12.04 dB
and, therefore, the signal-to-noise ratio range that range sel ection
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signal -to-noise ratio range has a data transm ssion rate of 24 M per
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range is, sgl getafd.pae ?naﬁgéthHe 1€ SeLRCILEB-RE9EESSaft8oadiusts the

dat a transn155|on Fate o vari able-rate data comuni cation channel 12
to the thanssalssRonsnaheaspecldsedc@dnéorivhat opachiavubar si gnal -to-noi se
ratio rang In t he above-stated exanple having a signal-to-noise ratio of
12. 0u  dBCeFh Er&ppFopriate data transmssion rate is 24 M per second.

Accord|ngly thbeiteapshivk shede dd4teimyantabhepratessdabaiaeimuaiscahi on
channel 12 will transmt data to the 25 renpte device it is conmunicating

with atimidasd rﬁtan§ﬁt§§n@npréﬁéséf5%4f95 peEtidBgoklie B&téxpl ai ned above,
e, cal EuLaLLons0hn! D sl 4alakoanial 5 LalLp 4 0RhufoREMALEAL | on channel

12 is a prereq UISI 0 settin anne ata transm ssion rate.
Therefo&nanna® b tbetSNRddehetﬂanamuse1pnowe$s ﬁﬁatanp@teéepedﬁlh@ t he
channel 's signal -to-noise ratio 40 within

adg me period.(e.g., 2
sec6hdsyheaﬁa?Fe@§F?€@lP§§eSaEP@}nFﬁaFPbﬁe &855 gﬁn VAR 358 (as a
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to-noise ratio wasg 12.04 db, the data transmission rate was
last set by transmission rate selection process 48 to 24 Mb
per second. Assuming that the signal-to-noise ratio is

15 temporarily unavailable for channel 12, initial rate setting
process 52 will set the data transmission rate of channel 12
to (or, in other words, maintain it at) 24 Mb per second.

Once the transmission rate of channel 12 is set, any

time a packet of data needs to be transmitted to the remote

20 device, a data transmission process 54 transmits that data
packet at the current transmission rate, which in this
example 1s 24 Mb per second.

Whenever data packets are transferred to a remote

device (via the transmit side 24 of channel 12), upon

25 successfully receiving that data packet, the remote device
transmits a confirmation to the sender of the packet
acknowledging that it received the data packet successfully.
In the event that the data packet is not received or is
received corrupted, a confirmation will not be sent.

30 A receipt confirmation process 56 monitors the receipt
of these confirmations (on the receive side 22 of channel
12) to determine if the data packets transmitted to the
remote device were actually received. A transmission ratio

8



process) to set that channel's data transmi ssion rate. Various situations
can cause the SNR determ nation process 20 to be unable to determ ne the
si gnal -t owpeB®esspati o of channel 12, such as a | ost conn@cwiusni/o3s7 channel
5 interference. The iterative rate determ nation process 50 includes an
initial rate setting process 52 for setting the data transm ssion rate of
vari abl aetat@ifat aonopnuneeat 56n wahanhneék t2spontheedabartranghi ssion rate
that corresponds to 10 the | ast-determ ned signal-to-noise r%tio.
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transm ggtonyater uhbelckagt Bbs cexamRherbsq2¢1M Bk $aa9nd, 1¥henever data

packets are transtferred to a renote device (via the transmt side 24 of
channel w&2¥, rapenv2l, stbeesshukhyseeconi vhhgot hat 4da0dpacket, the renote

device transmt onfirmation to _the sender of .t he packet _acknow edgi ng
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be sent. 30 A receipt confirmation process 56 nonitors the receipt
channel 12 cannot be determined by SNR determination process
20 for a defined period of time. Iterative rate
determination process 50 is configured to monitor the amount

15 of time since the signal—to—noiée ratio was last
successfully calculated and, 1f it has been longer than the
defined period of time (typically 2 seconds), iterative rate
determination process 50 may be used as a supplemental rate
determination process. Further, since the transmission rate

20 of channel 12 is initially set (by initial rate setting
process 52) to the last SNR-determined data transmission
rate, it is possible that this transmission rate will need
to be readjusted by looking at the transmission ratio
determined by transmission ratio determination process 58.

25 In the event that the transmission rate is too high (with
respect to the level of noise present on the channel), the
transmission ratio will be too low. Conversely, in the
event that the transmission rate is too low (with respect to
the level of noise present on the channel), the transmission

30 ratio will be too high.

Accordingly, a transmission ratio comparison process 60
compares the transmission ratio determined by transmission
ratio determination process 58 to a defined acceptability

9



of these confirmations (on the receive side 22 of channel 12) to determ ne
if the data packets transmitted to the renote device were actually
recei ved.wA 0B/02¥3831 ssion ratio 8 WD 03/ 075503 PCT/ US03/ 03PET/USd®035Ti nat i on
process 58, which is responsive to receipt confirmation process 56,
determ nes a transm ssion ratio for comrunication channel 12. This
transmssiof ftdd (S.eouado-903 ) hewiniibeso dfapdcket sasaccesstal |y recei ved

by the renote 5 device (as determ ned by recei pt, confirpati on process 56)

ver sus YheleRingaat clekiia *ﬂé%k%?%lrﬂ?‘gr%%‘??ﬁ%%&lﬁ%tJéatjf?ajﬁﬁ?r?‘gsi on process

o4. Fortr‘?éé:ﬁé'%aek%ééléaﬂ‘)&e Packels OF 18 AcqeES heapsabbiediéo the rente
nd only 1,

devi ce a were recelved, the transmssion ratio is 43.07% 10
As st at@sk abovesgi trenéttes at Tyelcat by detles M oiget opnd ppbckbs 581%Ry be used

when the signal -fo-noise ratio 40.0of _channel 12 c erm ned by
SNR ®det g?rﬁn’at?%?? p$% RS e iR R" a%?i“r?l%l pet?kll%d&ggg%?l?rg?gﬁer ative rate
det er mi gt { ON ProcEBSY SOhds coRflgUELELid0 SPNtherchienaboiuat 15 of tine
since the signal-to-noise ratio was |ast successful Ig cal cul ?éed and, if

it has Weemlidnger tMantihe PAEREnebhperTHSBISEIRR TETPI e8Py 2P econds),
Iterative LAl g tgegﬁgnﬁ€%$;%£¥8£0£§§é.5QC@@VeP§eH§?dtﬁé appuppteaental rate

determ nation process. since the transmssion rate 20 of channel
12 is ioftiladlyases (dygini 920 dafénsetthagroprbcesswB2yht bhehe | ast

U T L ESL IR R B
transm sgiQRe1 al & Ove H@t ETH ABU=DY AifapsidkSsbOnt| athe detaenisatban process
58. 25 In the event that the transmssion rate is too high (with
rate can be raised to the next higher rate.
In the event that the calculated transmission ratio is
outside of this defined acceptability ratio range, a
15 transmission rate adjustment process 62 will either raise or
lower the transmission rate one step to the next available
transmission rate. At this point, a new transmission ratio
will be calculated for channel 12 and again compared to the
defined acceptability ratio range to determine if additional
20 adjustment is required. If the new transmission ratio is
acceptable (i.e., it falls within the defined acceptabiliﬁy
ratio range), data will continue to be transmitted at the
current transmigsion rate. However, if the transmission
ratio is still either above or below the defined
25 acceptability ratio range, the transmission rate will once
again be adjusted. The following table specifies the

available transmission rates for the IEEE 802.11(a)

protocol:
IEEE 802.11(a)
54.0 Mbits/second
48.0 Mbits/second
36.0 Mbits/second
24 .0 Mbits/second
18.0 Mbits/second

10



respect to the level of noise present on the channel), the transm ssion
ratio will be too | ow Conversely, in the event that the transm ssion rate
i s too | owmO(mi0r3503 espect to the | evel of noise present omCrhsopbssnel ),
the transmssion 3o ratio will be too high. Accordingly, a transm ssion
rati o conpari son process 60 conpares the transm ssion ratio determ ned by
transm ssion ratio determ pnatd on NOCesSseddhd o a defi ned acceptability 9
WO 03/ 075503 PCT/ US03/ 03767 Bapi fiaBgaetend. 50-90% . Wiile 50% and 90%
are typical values that deft et %lgg/lsgggnaccept ability ratio range,

t hese val ues can be rai sed or—towered—to neet—specific design

requi rements. Typically, the lower end of the range 5 (e.g., 50% defines
the point atrmhg Cfeﬁé\teiﬁi@élsm‘ljsm;menta(imi s soitimgt&ad/comuni cation on
the channel is wunreliable. At this point, fﬁ transm ssi og.]{ate shoul d be
| over ed- @ ¥Hed hexf I%@\e?r@%%réls%%df%%? ECOPEFIBNG bt tHe range

(e 9., 20dp0eliDes dhg,poL nafawbcbstgéhﬂé)véaansmssmn ratio is so high
that comnury I on on annel 1s very reliable. At this point, the
tramssm ssi onComniat eu Cag xbethat]sedabovehetﬂ@&d exgheter atke PHO ﬁ@oévent t hat

h I d de bi
ati o rahgs, L8 1608, Apdnt Ll bnepd: efaaPHeERER: ChrbtnEe ot T BC P her rai s

or |oweg Mlbe L¥apsedssi ONIf At &5 08€a8E@PabovE heonkxt 1avasl abl g, 7oo
transm ssi on rate At this point, a newtransmssion ratio Ww I I
cal cul apedkebs waﬁnéqscqizvaﬁdb&gahﬁ E%%E?e@eYbC?hethaeFFﬁEaméEééB{labu lity
ratio ranoe,tgodelekat pe bésaddihignak: 29 ) YS! ERE miAikeAU red. If the
new transmssion ra

10 required level (1.e., 50%) of the defined acceptability

ratio range. Therefore, since we are below this minimum
required level, the data transmission rate will be adjusted
downward (by transmission rate adjustment process 62) from
36 Mb per second to 24 Mb per second. Once the transmission

15 rate is lowered, data packets are transmitted to the remote
device and transmission ratio determination process 58 again
determines a transmission ratio for this lower transmission
rate. Let’s say, for example, that out of 2,700 packets of
data transferred, 1,369 were successfully received by the

20 remote device. The amounts to a transmission ratio of
50.70%. Since this transmission ratio is within the defined
acceptability ratio range of 50-90%, the transmission rate
will be maintained at 24 Mb per second.

As long as the signal-to-noise ratio continues to be

25 unavailable, this checking and rechecking of the
transmission ratio will continue and adjustments to the data
transmission rate, if needed, will be made. For example, if
a transmission ratio of 92.40% is subsequently calculated
for the channel (which is currently communicating at 24 Mb

30 per second), this falls above the maximum required level

(i.e., 90%) of the defined acceptability ratio range.
11



acceptable (i.e., it falls within the defined acceptability ratio range)
data will continue to be transmtted at the current transm ssion rate. 1
However, WO oBlessvy ansmission ratio is still either abovePpam/uses/amst he
defined 25 acceptability ratio range, the transmission rate will once
again be adjusted. The followi ng table specifies the available

t ransmigsi Qe §.at essfpfe the 4RERIS0Z &) napimatoeaiquifiE B82&11(a) 54.0
Moi ts/second 48.0 Mits/second 36.0 Mits/second 24.0 Mits/second 18.0
Mbi t s/ SETONAUD WARIOSLRES0B R WS0B) 037 670 VLI MRMRTSebBhd 9. 0

Mi ts/second . 6.0 Mits/secqnd ' Shetddi FAst ., raisin
and/orsqac}ﬁarﬁ%sgj)c?%fr&tré r nsnr‘[;llgs}lgi'S n ratéegvm Ia%)&n?iﬁg\%%?lﬁ an °
agcept ae{Bciﬁb%datf@m?S\l@rpézaté@cdmdachi eved. 5 Continuing with the
above-stated exanple, the protocol used is |EEE 802 .11(a) and the current
trafsni ssi onl¥ atles | SLIB WP L Lo o © I‘?‘?ntajsn%et%tq:e%l]%%ove, only 1,163 of

2, 700 \Pr%ﬁ%g%ﬁ‘fé er 52081 Ved bysdhed e eotlevie, (4 hg. framsni ssion ratio

woul d be 43.07/% This falls below the mnimum 10 required | evel (i.e., 50%
of the sefomés) accleptddid i tyansmtsdioangete ThHereddiresd staceSe are bel ow

this mpimm requjred |evel. the, data,d ransmeslan St éndihél be adj usted
connection can be reestablished. Data transmission rate
10 control process 19 is also configured to monitor the amount
of time since the signal-to-noise ratio was last
successfully calculated so that if it is longer than the
extended period of time, the data transmission rate will be
reduced to the lowest available rate in order to reestablish
15 the connection. y
Further, since the preferred method of setting the data
transmission rate of channel 12 is based on the calculation
of the signal-to-noise ratio, SNR determination process 20
continuously tries to calculate the signal-to-noise ratio of
20 channel 12. 1In the event that the signal-to-noise ratio 40
of channel 12 is successfully calculated, the transmission
rate of channel 12 will once again be set based on its
signal-to-noise ratio.
Referring to FIG. 2A, there is shown a flowchart that
25 exemplifies one embodiment of the above-described process.
Referring to FIG. 3, there is shown a data transmigsion
rate adjustment method 100. A variable-rate data
communication channel is monitored 102 to determine its
signal-to-noise ratio. The data transmission rate of the
30 variable rate data communication channel is adjusted 104
based on its signal-to-noise ratio.
Adjusting 104 the data transmission rate includes
comparing 106 the signal-to-noise ratio of the variable rate

12



downward (by transm ssion rate adjustnent process 62) from 36 M per
second to 24 Mo per second. Once the transmssion 15 rate is |owered, data
packets awe mnasiritted to the renpte device and transm sPCOUSHH0ITE7

determ nation process 58 again determnes a transmssion ratio for this

| ower transm ssion rate. Let's say, for exanple, that out of 2,700 packets

of datgd tf AshRIie%t 1br36RMela ecerssiold s iierdi-ted iyl gcheratlia envt e
devi ce. The anmpbunts to a transm ssion ratio of 50.70% Since this

t r ans nirssigers ,r @ich desl agittimion 10e tdet isiemaladQpina i%dF ¥atid Y%ange of
50-90%, .t he transm ssion.rat 141 1y B ihtained gt @ Naspeibisecond. As
long asite HGPHTHhoiKe S?L%n:g& cté;ﬁdr%eég to be 25 unavailable, this
checki ng rand atec heskiug @ft iide cHararsind ssion ratio will continue and
adjustnments to the data , transm ssion rate, if needed, wl de. For

.
exafpl e, if SiRqe HRHH sEBR Y& FVEVZH0R i%a@?oslégquaesnstcﬁllag%%ﬁl ated for

the channg| aﬁvgeﬂecméc LN GOMEBINC At 1, adhe24iddn 30 per second), this
falls above the maximumrequired level (i.e., 909 of the defined

accept ahidrisuyi sstdn rarmet The\vas/arss 03 FECHARD FVETET Caheef ore, since
we are above the maxi mum requifr ey, { 1.SSd wll be
QHR&%CF?%QmDnﬁﬁhﬁﬁ 16 4§ éﬂe(ﬁﬂE%f¥&é*&Jéﬁ“ﬂ?éﬁ%ﬁ&béf&ﬁ

adj ust ssi'on tate adjustnent process 62) from24 M
per secad 1436 Mredperi eannd.sdl ddt ddes Simrat td-oraicis eratatd o conti nues
to be wunavailable for an extended period of tinme (e.g., 10 seconds), the
dat'd@ tr@isgf ssion rate is reduced to the |owest available rate so that the

comuni cati qp, channel LONNEGH OMLICALL e & eestabdbdmhedicddiant ransni ssion
e channel includes determining 112 a noise signal strength
factor for the receive side of the variable-rate data
communication channel during a non-transmission period.

15 Monitoring 102 a variable-rate data communication channel
also includes determining 114 a received signal strength
factor for the receive side of the variable-rate data
communication during a transmission period, and determining
116 the difference between the received signal strength

20 factor and the noise signal strength factor. This
difference is a data signal strength factor.

Monitoring 102 a variable-rate data communication
channel further includes determining 118 the signal-to-noise
ratio of the variable-rate data communication channel from

25 the data signal strength factor and the noise signal
strength factor.

Method 100 includes iteratively adjusting 120 the data
transmission rate of the variable rate data communication
channel if the signal-to-noise ratio of the channel cannot

30 be determined for a defined period of time.

Referring to FIG. 4, there is shown a computer program
product 150 that resides on a computer system. Computer
program product 150 includes a computer readable medium 152

13



10 control process 19 is also configured to nonitor the amount of tine
since the signal-to-noise ratio was |l ast successfully calculated so that
if it is wongerssbhan the extended period of tine, the daraTusaneThssi on
rate will be reduced to the |owest available rate in order to reestablish
15 the connection. Further, since the preferred nethod of setting the data
”ansmt?x%it‘)%t%%% of, thannelonk2 153 baged emdheeduudation of the
signal -to-noise ratio, SNR determ nation process 20 continuously tries to
cal cul precelssosi §id - tteuss $RatabinecersEr Afni@ eRNSF thd &vent that the
signal -to-noi.se rati Q of | J C f aculad ed, the

t r ansmVe<iGh 1 S &E eo?iaékhaaﬁr?éqm@%vﬁ%ﬁo}%ndé% %‘% ﬁedgseee%h%g{sid' on its

si gnal @mRai-@ fdtiise Rafier.r icegytr o Grafant erelict sHowad Usteinchar t
that 25 exenplifies one enbodi nent ofq;;q;} above- descr.i q:eed Jrocess.

Ref &r rilifg tt&eFI0Gt a3ty §56 Xh it S Hatdd ratsitssT i rat€ adj ust ment

met hod cjo%%u[réc‘éf%!iioarp'&a{rﬁ{e%, dala g CAMNY GAldRN channelsd sramib tored 102 to
I1TS

det er mne signal -to-noise ratio. The data transm ssjon rate of the 30
vari abl e ratmpdate cotmdiineattisom tinommpitds zepdateal Mo Uhased on its

si gnal -t 0-noi se. rati.o.. Adjusting 104 the dat ,ra(g?g’g\' i of-{-AL € ¢arcl udes
conpar i%zlg@‘ﬁdn Jsﬁkgﬁjaql-‘%eo-s]hécﬁqseta?paetié(}:%(;?eat%eLIVar a?éeirate 12 WO

03/ 075503 PGH-ASP 3 €337 6andint acasaIniaadho thanmed teadarnlos

signal -to-noise ratio ranges, and selecting 108 the signal-to-noise ratio

r ange maﬁtaitr_}érﬂc?ﬂmasses the signal-to-noise ratio of the variable rate
data Connumd¥ﬁéfngﬁggﬁqm%nts are within the scope of the following

claims.
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5 Since each signal-to-noise ratio range is associated wth a specific
data transm ssion rate, the data transmssion rate of the variable rate
dat a conmwpiosarisan channel can now be set 110 to the spee@cfriusosiedrar

transm ssion rate associated with the selected signal-to-noise ratio 10
range. Monitoring 102 a variable-rate data comuni cati on channel includes
detern%ﬁkfglgléLgIﬂgbsgsgignal strength factor for the receive side of the
vari abl'e-rate data comruni cation channel during a non-transm ssion peri od.
15 Monitoring 102 a variable-rate data conmuni cation channel also includes
det er niLni ngAlthéthodeceompadsdingnal strength factor for the receive side of

the variable-rate data_.c I L9 _duking 2 ot aRsinS =@ operi od, and
determ ni ng 116"PHé FFP%fgﬁgéggé?%gen t he ?egéived signal strength 20

factor and thenneilse ocsidghahndteedgsh sfigordrtoFhiod sedirhitdoegné®@di s a data

signal strength factor. Mnitaring 102 a.vari abl e-rat a conmuni cation
chafnel further PROMSIESIENE MPHPN G PEE HRE 1 SHgnal 5$h§?%% ratio of the

vari abl e-r %gr%‘o%ecqy@énidfa%@ QR rEh@an kel ibromhazmdin®atatia csi gt strengt h
factor and the noise signal strength factor. Method 100 incl udes

i terativel ysddjnedt-itog ntAGe atdat-a transmission rate of the variable rate
data communi cation channel if the signal-to-noise ratio of the channel
cannot 30 be determ ned for a defined period of tine. Referri to FIG 4,
there i2s shawe anetdmpputcest Qradgr dmwhsrsdac tsafish ahas Fdy é’f? conput er

ig;t ig\ t r%?’lr;?nlits%ri o rJfoatq-,rea' nl1 rpcr lcl).lcg’lecst c]osfn%a'ﬂ(ﬂgu %ﬁé & i%}mjlu—tt% -dsadabl e medi um
10 ratio of the variable rate data communication channel to a

plurality of signal-to-noise ratio ranges.

3. The method of claim 2 wherein said adjusting the data
transmission rate further includes selecting the signal-to-
noise ratio range that encompasses the signal-to-noise ratio

15 of the variable rate data communication channel.

4. The method of claim 3 wherein each signal-to-noise

ratio range is associated with a specific data transmission

rate, said adjusting the data transmission rate further

includes setting the data transmission rate of the variable
20 rate data communication channel to the specific data

transmission rate associated with the selected signal-to-

noise ratio range.

5. The method of claim 1 wherein the variable rate data
communication channel is a bidirectional channel that

25 includes a receive side for receiving data from a remote
device and a transmit side for transmitting data to that
remote device, said monitoring a variable-rate data

communication channel includes determining a noise signal

15



WO 03/ 075503 PCT/ US03/03767 that stores instructions 154 that, when
executed by a processor 156, cause that processor 156 to nonitor 158 a
vari abl e-wetog/otssdan cormmuni cati on channel to determ ne itsPCIUFNHII7TED- Noi Se
rati o. Conputer program product 150 adjusts 5 160 the data transm ssion
rate of the variable rate data comrunication channel based on its

signal -t o-noi se .ratio. yRh.ca i S -@f reeMpUtarleadallee nedi um 152
are: hﬁ%’ﬁeaﬁéﬁl Fl%%g 1gf-£ E&Ig%ekgr%igggglgggbopti cal drive 166; RAID array
168: r apdameaeaesd cartony chadmeinduread onypn-tgamsmispior Pegirsr

enbodi nents are within the scope of the followwng clainms. 14 WO 03/ 075503
PCT/ US03/ 03767 WHAT IS CLAIMED I'S: 1. A nethod conprising: nonitoring a

vari ablge- r atpgedatea regmamicdatinos wheaediel mosiderdnd e visrd a8l mal - t o- noi se
ratio; and 5 adjusting the data transm ssi r : riable rate
dat a coWwENICe&E GIPTERAHTAT YRS a&ﬁl%i smcéiuglﬂeﬁ -%{eg_‘-e(r)l%rluyé% a?dl 0. 2. The

met EOd Qe Gl qaher %!tnre%@itdu adicesid Tt hdddatee fveansnes sifortheat e

i ncludés conparing the signal-to-noise lo ratio of the variable rate data
conmuniveatiiatnl echarree |date aquimrdidati oof Bighd A FHBEE-$419™ ranges. 3.
The nethod of claim2 wherein said adjusting the data transm ssion rate
furt hePSmQ%des sel ect i ng the signal-to- noise ratio range that
enconpasses the signal-to-noise ratio 15 of the variable rate data

Connuntﬁati%%éjgggﬁgd of claim 6 wherein monitoring a variable-
rate data communication channel includes determining the
10 difference between the received signal strength factor and
the noise signal strength factor, wherein the difference is

a data signal strength factor.

8. The method of claim 6 wherein monitoring a variable-

rate data communication channel includes determining the
15 signal-to-noise ratio of the variable-rate data

communication channel from the data signal strength factor

and the noise signal strength factor.

9. The method of claim 1 further comprising iteratively
adjusting the data transmission rate of the variable rate
20 data communication channel if the signal-to-noise ratio of

the channel cannot be determined for a defined period of

time.
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4. The nmethod of claim 3 wherein each signal-to-noise ratio range is
associated with a specific data transm ssion rate, said adjusting the data
transm sswornsnatses f urt her i ncludes setting the data tran®arasosem7sat e of
the variable 20 rate data conmunicati on channel to the specific data
transm ssion rate associated wth the selected signal-to- noise ratio

range. 5. The nethod of claim1l wherein the variable rate data

communi cati on channel is a bjdirectional, channel that 2n£l>

dhat ];instcill_géies a receive
si de f o0 r edeidatify WA YT 1 EA e &SR (TR de for
transmtting data,f %ﬁwaéetéﬁmaecidﬁyg%ces@ Eamnidoridimg war i abl e-rat e
data conmmuni cation channel includes determ ning a noise_signal 15 WO

03/ 075503 PCHAISOHH3IT6E e munirEatadil g rchdngbded VG T- Y t he

vari abl e-r at data co ni cation.channeljduring a non-transni ssion period.
‘ o o ; d ;
6. The met hodof° &t %v%%%%? nrarFDl%tc%l hg a variable- rate data

conmguni cati on channetande] sisesn deter mdyuer et recetesd, siegrénstvengt h
factor for the receive side of the variable-rate data com‘run%kgéajti on during

a transm ssitoh SpER i R JeCaRBLRRRHIY RHFOTT T m O TWHEr LA Wi Tori ng a
vari abl e- r%&ﬁ%@arﬁ&ﬂ@@i&ﬁtf% chanagel g i-nek ugese dedes it g the 1o

di fference between the received signal strength factor and the noise signal
strength factamumheseiontdeanid} drasrd ¢ 1S catanal ghar"t¥ength factor.
8. The method of claim®6 wherein nonitoring a variable- rate data

communi cat i offch@nnel incl udes determi ni ng the 15 signal-to-noise ratio of
the variable-rate data

10 11. The data transmission rate control process of claim 10
wherein said transmission rate adjustment process includes
an SNR comparison process for comparing the signal-to-noise
ratio of the variable rate data communication channel to a

plurality of signal-to-noise ratio ranges.

15 12. The data transmission rate control process of claim 11
wherein said transmission rate adjustment process further
includes a range selection process for selecting a signal-
to-noise ratio range that encompasses the signal-to-noise

ratio of the variable rate data communication channel.

20 13. The data transmission rate control process of claim 12
wherein each said signal-to-noise ratio range is associated
with a specific data transmission rate, gaid transmission
rate adjustment process further including a transmission
rate selection process for setting the data transmission

o5 rate of said variable rate data communication channel to the
specific data transmission rate associated with the selected

signal-to-noise ratio range.
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comuni cati on channel fromthe data signal strength factor and the noise
signal strength factor. 9. The nmethod of claim 1l further conprising

iterati veWwp 03adisosti ng the data transm ssion rate of the wamiusbhl/es7sate 20
data communi cation channel if the signal-to-noise ratio of the channel
cannot be determned for a defined period of tinme. 16 WO 03/075503

PCT/ US03/ 03767 10. A data transm ssion rate control process conprising: an

SNR det erm nati on process for nmonitaqrin ari abl e-

comuniéat i W%mltﬁa&%@t%ﬁ%ﬁ%ga%ﬁ s&ﬁ%d:no\% -qroqcneoslésgéfa%ﬁn and 5 a

tr ansmvaféfrfgh{ a@ﬁ&@l}a@m@ RUHQE Qfoa [RSPANSILE i drD Grmh<SNR «led er mi nat i on
process, for adjusting the data transmssion rate of said variable rate
data domumidbtcel ciamel fdvdd erliudesiyiaceiisiottd® ¥ io. 10 11. The

data transm ssion, rate.contro CeHS,+ A M 10 herel &y sl for
t r ansmi SE O 1 St STt I:)erng%tgess i n%reuﬁies an SNR Compari son process

for sconparidg tdtendi Gl -t ®-trieits erenattd alafidde seid aBR rate data

comuni cation channel to a pluraljty of signal-fo-npise ratio es. 15
12. Thelal@man iR PREFaL ]r%;f Hrigtess %Jfgf&ﬁr‘]gi ‘iﬁ—‘i rm%%’%%u h said

transnission g at 8. agdiust B ndrocesssd widen dnednsies pacengefsel ection

proces or selecting a signal- to-noise ratio range that encoppasses the
si gnal -dardoismivatsdefol heaidrvabiab et e bt 48 tdnaeTeat Fdnt ¢hannel . 20

Sai d o GHTITD F68 BES rarTD T s Seebrar e A m e wherein each
10 15. The data transmission rate control process of claim 14
wherein said SNR determination process includes a received
signal determination process for determining a received
signal strength factor for said receive side of gaid
variable-rate data communication channel during a

15 transmission period.

16. The data transmission rate control process of claim 15
wherein said SNR determination process includes a data
signal determination process for determining the difference
between said received signal strength factor and said noise
20 signal strength factor, wherein said difference is a data

signal strength factor.

17. The data transmission rate control process of claim 16
wherein said SNR determination process includes a SNR
calculation process for determining said signal-to-noise

25 ratio of said variable-rate data communication channel from
said actual signal strength factor and said noise signal

strength factor.
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with a specific data transm ssion rate, said transm ssion rate adjustnent
process further including a transm ssion rate selection process for
setting twWe odarsoiransm ssion 25 rate of said variabl e r aPeTABOH03767
comuni cation channel to the specific data transm ssion rate associ ated
with the selected signal-to-noise ratio range. 17 WO 03/075503

PCT/ US03/ 03767 14. The data transm ssion rate control process of claim10
wherein said variable rate data co ni cat,i on channe iosf aclagingilr@cti onal

channell8:-haffhien dakde & R BESVES i*Fe S 6:rontrreoceipvri°ncge4dsat a froma rempte
devi Ce[@f}% ey its i$icfe ] Ore S-dvians Mddild R tiadd tax 1datpranmts, devi ce,
said S getern‘i atlonprocess including a noise signal determnation

pr oces sefapordstver mimiseg ch 9 stetsingRala Siare P FHCRFLID D '%q}%cei ve
side of said  variable-rat ata co j.cati - ; i

non- t r &RTRTEEGn %éer isdjcﬁnai'lo_ fnoﬁh%tglq% rﬁssrr%lg%lr%é{:%\% ol process
of ¢l aiqarkd coMeIrei dhisiaid SNRutel efor natden Erdaessi ohobiidene, rieeel ved
signal determ nation process for determ niqr;{% a .rcgcei Ve lsilg:jar%aé3 strength
fact or dertisw dhedair SIRRSBISTHY Ta4T i AUl B TAE a3 Sontuni cat i on

channel ; during a 15, 10 ansmssh.om period. 16. The data transm ssion rate
control process of claim 15 wherein said SNR determ nation process

includes a data signal determ nation process for determ ning the

differ e r}g}e%"lfa% S@f&\ﬂ%ﬁf§éi’&@ S1ENak oSt FENGhFo E8gs 06 £ adth Sai T8 noi se 20

si gnal Te act or, erein sald difference is a data signal strength
fact or .wHdke ithesated avdr pmishe ssaion datte conterl cpkberssharnel af# 16

10 transmit data at a plurality of data transmission rates,
caid iterative rate determination process including an
initial rate setting process for setting the data
transmission rate of said variable-rate data communication
channel to the data transmission rate that corresponds to

15 the last-determined signal-to-noise ratio.

20. The data transmission rate control process of claim 19
wherein said iterative rate determination process includes:
a data transmission process for transmitting data
packets, via said variable-rate data communication
20 channel, to a remote device; and
a receipt confirmation process for determining if
said data packets transmitted to said remote device

were received by said remote device.

21. The data transmission rate control process of claim 20
25 wherein said iterative rate determination process includes a

transmission ratio determination process for determining a

transmission ratio, wherein said transmission ratio is

indicative of the ratio of data packets received by the

19



wherein said SNR determ nation process includes a SNR cal cul ati on process

for determning said signal-to-noise 25 ratio of said variable-rate data

comuni cawpen/otisehnel from said actual signal strength facrasoamiesai d

noi se signal strength factor. 18 WD 03/075503 PCT/ US03/ 03767 18. The data

transm ssion rate control process of claim10 further conprising an

I terat if’fncﬂf%t S8l & Al O DGRESket & AIPANSiMEdd tsali chSNRmBter m nat i on

process being unable to determne the signal-to-noise ratio of said

vari abldesviatee 5 data conmuni cation channel for a defined period of tineg,

for setting the data transmission rate of said variable rate data

comuni cation channel. 19. The data transm ssjon rate coptrol, process of

clai m 1B . wireeidm temi e ara s 20T afat & AW oM RER FDPLH Zan 10

transmt data at_a,plural.it %i@t ARSI Sad saddhdderati ve

rate de"t’%‘?‘ﬁﬁ%t%%ﬁd plréloeclg@s%l\ly%g%% |ncge%én mi?%rlg)rt?faféégisetti ng process for

settsi ng the dat a a t4ANSHSSs Don red el of c e al veon apteceas efdat a

comuni cation channel to the data tyansm ssion rat(ge%{lg%dcorresponds to 15
ata

the | ast - det@PRHESi Iat - R PONSTE TR i 7t H0. "Iz Fansmi ssion rate

control process. Of 161 Al ) 19+ YWhergide saishi terative rate determnation
process includes: a data transm ssion_process for transpmitting data

packets, via sai chvarimadhbssior Hate tENWRIFNSRE i BFP2OSEhinkel , to a renote
device; and a .receipt confir ' C foF detgriipiggibiro8@i d data
packet s tran%%‘f?tejd&?o&é%i %r%%r#ﬂ?gsjgfger\?i%%éemre received by said renote
device. data communication channel in response to said

transmission ratio being outside of said defined

acceptability ratio range.

20



21. The data transmi ssion rate control process of claim?20 25 wherein said
iterative rate determ nation process includes a transmssion ratio

det er m nawpep/opisexess for determning a transm ssion ratiPOT/UShEIFTN sai d
transmssion ratio is indicative of the ratio of data packets received by
the 19 WD 03/075503 PCT/ US03/ 03767 renote device versus data packets
transmtted to the renote device. 22. The data transm ssion rate control
process of claim2l1 wherein said jterative rate determ naétéron process

i ncl udedd- B £AMRHH S FRUFPCEipTESH 5 bt FIP'Cotfpar i ng sai d
Lransm S LI et g defidethsaacapial |ddordatiefengeshiag, a
transmi'ssion rate adj ustnment” process for adjusting the transnission rate
of sai dvivar ieE®:ral dy Ithel procossmi cEUsh BHRhIBCesF @S ponse to said
transm ssion ratio being outside of said ' [ gyt i o
range. 20 WO 03/ 05599 @T/We%%ﬁatezsgfae% gcggrr?)rﬁ%lr@%%am broduct

resigdi Nng on @& CUAUEERIne I Easlab] gnaedisindisae neatiist rared i ons stored thereon
whi ch, when executed by the processor, cause that ﬁnpcessor e[mni tor a

o
vari abl e-rat e datadDenmirieAdlon EFRRHEISS PR - et ¢ %eiY§rl§bl
si gnal -to-noj se, rc?éiié’;c@rﬁrguﬁ%éc‘ﬂoﬂ heh At tpansa §si Phs T alenHf -tde

a

vari able rate data communi cation channel based on its signal-to- noise
ratio. 24. Tiheisonpates. program product of claim 23 wherein said

24. The computer program product of claim 23 wherein said

10 computer readable medium is a read-only memory.
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10 conputer readable nediumis a read-only nmenory. 21 WO 03/075

PCT/ US03/ 03767 25. A data transm ssion rgte con%/rol system corrg(r)i?)si ng. a
first corwotomsigssaevice including a first wrel ess comunipcatisodxyst em a
second conputing device including a second 5 wireless comunication system
wherein said first and second wireless comunication systems forma

vari able rate data comruni cation channel between said first and second

conputing devi ces; wherein each said wreless Qmm i Lon system 10
i ncl udex? - a_psmt@etté?arﬂ%qsdﬁrbr%%e sc_%rrormnsiytcsorl ngrgocr@aflld&vrz#:l able-rate
data communi cati Qn Ghannelodt e} elduing ifrkclsiditgd -4 cEnodise ratio; and a

transm ssion rate adj ust ment process, 15 responsive to said SNR
det er mi nat i oniywleces ssomorn i Gal} L@t iFUF IS data transnission rate of said

variable rate data comml callan chanplodased @ind L sbasal-Lo-noi se

ratio. 26. The dat asfefransms on rate control systemof claim?25 20

whersei N sai dyitrfeansss Sedrmmnutadae: hol ustsient, privoesn | srlddesrst ABAR

conpari son process for conparing the signal to-noise rafi id variable
rate data coRAANEIIITHCTH un el R 5 %fé%]fr&ﬁ‘%lw\??]gi%%%e ratio

ranges, andr%t'-}e A0S melectd oo Pl acasse T asetsrt@ct dagd af signadndt o- noi se
rati o range that enconpasses the signal-to- noise ratio of said variable

rate data commid¢atérguting devices;

wherein each said wireless communication system
10 includes:

a SNR determination process for monitoring
said variable-rate data communication channel to
determine its signal-to-noise ratio; and

a transmission rate adjustment process,

15 responsive to said SNR determination process, for
adjusting the data transmission rate of said
variable rate data communication channel based on

its signal-to-noise ratio.

26. The data transmission rate control system of claim 25
20 wherein said transmission rate adjustment process includes:
a SNR comparison process for comparing the signal-
to-noise ratio of said variable rate data communication
channel to a plurality of signal-to-noise ratio ranges;
and
25 a range selection process for selecting a gsignal-
to-noise ratio range that encompasses the signal-to-
noise ratio of said variable rate data communication

channel.

27. The data transmission rate control system of claim 26

30 wherein each said signal-to-noise ratio range is associated
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channel . 27. The data transm ssion rate control systemof claim26 30
wherein each said signhal-to-noise ratio range is associated 22 WO

03/ 075503WB@3hS08/ 03767 with a specific data transm ssi ®0TASOEY376RAI d
transm ssion rate adjustment process further including a transm ssion
rate selection process for setting the data transm ssion rate of said
vari ablg; fat e sad@ epsmasni gat tonsebasheh tacéhessdidpechhbvidaian

transm ssion rate associated with the selected signal-to-noise ratio
range. P8te Tid) @atBeRt dPEPTSSs ohUFRERT chRt et RS st ehf BFSCLEPHTP27  wherein

sai d varlabl g 1ale; 4218, 600BUNEGR! Lop: LhanpRt &sca cbhdbreskienal channel

that includes a recei or 10 recefving data froma renote device and
a transphtesoflesdnd varaashettang data comnhaicaehphecHapned, teaF8eSNR

det ination, i ncl udi j ' I term ' f
et G m APREL B RGPS ER ST BREF LT PERGL HeFAcE OF O BF SCaay UL P oL Bry B A A a1 sal d

variabIgigﬁgg_gglﬁogggnyggggtggﬂgé5 channel during a non-transm ssion
period. 29. The data transm ssion rate control systemof claim28 wherein
said SNR determ nation process includes: a received signal determ nation

process,for det g5 aL Nk PGnamli 86eb¥edaskghaht sblepgtbemactorlham gaid 20
receive side of said variable-rate data conmuni cati on _channel during a

transni wheoaipesadd; vandahlaaratsi §ahp @eTBERiAaEL6R FREEESS f6r 2

and sai B REFEeCLRbl COrroRgt AT Rcinr 5 uner o % Lal 8 T forence i o a data

signal steengifg data from a remote device and a transmit gide for
transmitting data to that remote device, said SNR
determination process including a noise signal determination
process for determining a noise signal strength factor for

said receive side of said variable-rate data communication

15 channel during a non-transmission period.

29. The data transmission rate control system of claim 28
wherein said SNR determination process includes:
a received signal determination process for
determining a received signal strength factor for said
20 receive side of said variable-rate data communication
channel during a transmission period; and
a data signal determination process for
determining the difference between said received signal

strength factor and said noise signal strength factor,

25 wherein said difference is a data signal strength
factor.
30. The data transmission rate control system of claim 29

wherein said SNR determination process includes an SNR
calculation process for determining said signal-to-noise

30 ratio of said variable-rate data communication channel from
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factor. 30. The data transm ssion rate control systemof claim?29 wherein
said SNR determ nation process includes an SNR cal cul ation process for
det er m niwgQ 03ar$0xi gnal -t o- noi se 30 ratio of said vari abl ecraises/edsasa
communi cation channel from 23 WO 03/075503 PCT/ US03/ 03767 said actual
signal strength factor and said noise signal strength factor. 24

said actual signal strength factor and said noise signal

strength factor.
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