1 W RELESS PACKET DATA TRANSM SSI ON SYSTEM W TH SI GNAL VALI DI TY DETECTOR
The present application relates to digital transmssion of 5 data. In
particul avop 20ti@7eqspl i cati on relates to a decodi ng net hosgcanB2uoos7ziecodi ng

devi ce. The Manchester protocol prov;Ldes an encodi ng and decodi ng protocol
for digital signals. This is often utilized in com 10 nunication systens
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signals are encoded using an encoder and are decoded using a
decoder.
15
The Manchester encoded signal comprises a self-clocking code
with a minimum of one and a maximum of two-level transitions
per bit. The code assigns a data of zero, which is logic low,
to a low-to-high transition, and assigns a data of one, which
20 is logic high, to a high-to-low transition. For data of two
identical consequent bits, the code ignores an extra level

transition.

Us 7,133,482 B2 shows a hardware structure of a data packet
25 decoder for the Manchester protocol. The use of central bit
transitions and time measurements between transitions is used
for improving the Manchester decoding. This method depends on
the incoming Manchester encoded data for decoding. Any erro-
neous packets could be discarded at the higher layers.
30
US 6,628,212 Bl shows a Manchester decoder that uses oversam-
pling techniques. These techniques can be time consuming as

the techniques depend on the incoming Manchester encoded data



5 conmuni cati on system The conmmuni cation system can support digital

signal. In particular, the application provides a data packet based

conmuni cawoan11fons3m r el ess systens that can use infrare®C3iIBrad/gss73he

wirel ess systens can be used in indogr applications. 10 One of the nain

t houghts of the application is that reducing or elimnating processing tine
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t helpeceiver unit. The data packets can be encoded wth the Manchester
codi ng schene. The encoding often allows efficiency transm ssion of the
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packet-based communication can improve data throughput and
efficiency. It is believed that the packets are often consid-

15 ered “lost” due to non-detection of the packets.

To detect the “lost” packets, the application provides a sig-
nal validity controller for a signal decoder or receiver. The
signal validity controller receives the same data signal as
20 the signal decoder and it performs statistical operations on
the data signal. The operations generate validity information
about the signal in relation to data packets that are con-
tained in the signal. The validity information can be used
for processing the data packets at a very low communication
25 layer, thereby reducing time wasted on processing unwanted

data.

The application provides a receiver device of a data packet
communication network. The receiver device comprises a re-

30 ceiver unit, a decoder unit, and a data validity module.

The receiver unit is used for receiving one or more data

packets that are encoded at a transmitter side and that are



Referring to the data validity nodule, it conprises a data 10 validity unit
and a data validity controller unit. The data validity unit al so receives
t he transwotoad7ova packets and it is used for generat iPog/IB2NIG035aS dity
information of the received data packets. Several techniques can be 15 used
to determine that the received data packets are valid. The data validity
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The data validity unit also receives the transmitted data

packets and it is used for generating data validity informa-
tion of the received data packets. Several techniques can be

15 used to determine that the received data packets are valid.

The data validity controller unit is connected with the de-
coder unit and which causes the decoder unit to abort the de-
coding of the data packet if the data validity information

20 indicates that the data packet is invalid. The data packet
can be corrupted or damaged during its transmission over a

transfer medium.

This aborting of data packet has obvious advantages of saving
25 processing time. System resources are saved from processing
invalid data packets. The decoder unit can be adapted for de-

coding Manchester data packet or other decoding scheme.

The application provides a data validity module for a re-

30 ceiver device that receives data packets. The data validity
module includes a data validity unit and a data validity con-
troller unit. The data validity unit is used for generating

data validity information of one or more data packets. The



10 predeterm ned value indicating the data validity information. The
application provides a nethod of operating a receiver device of a data
packet cowounilggdison network. 15 The nethod conpri ses aPsTap2006/035¢28ei vi ng
| east one or nore encoded data packegs. The received encoded data packets
are then decoded according to a predeterm ned codi ng schene. After this,
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of systemtine due to invalid data packets. The aborted data packet is
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The application provides a method of operating a receiver de-

vice of a data packet communication network.

15 The method comprises a step of receiving least one or more
encoded data packets. The received encoded data packets are
then decoded according to a predetermined coding scheme. Af-
ter this, wvalidity information of the data packets is gener-
ated using one of several possible techniques. The decoding

20 of one or more data packets is aborted if the validity infor-

mation indicates that the data packets are invalid.

The aborting allows system resources to be saved from or not

used for processing invalid data packets. One invalid data
25 packet can also caused associated data packets to be aborted

when the associated data packets cannot be decoded or proc-

essed due to the invalid data packet.

The received data packets can be encoded with a Manchester

30 coding scheme or other coding scheme.

The method can include a step of receiving a next data packet

directly after the aborting or stopping the decoding of data



15cess Control (MAC) | ayer. The application provides a nethod of operating
a data validity nodul e of a data packet receiver device. The nethod

conpri sesw@ 28t18P037 generating validity information of &Cian201@055¢cz8ded)
dat a packet and outputting a predeterm ned val ue indicating the data
validity information. In short, the application has the advantage of
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packets. 30 Further processing of the erroneous data packets can consune
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significance in cases of already congested systens. 5 In a generic sense,
the application can be applied to any type of packet data transm ssion
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a local area network (LAN) that uses the Manchester encoder/decoder
encodin@?ﬂue from a Physical Layer Convergence Procedure (PLCP)
header of the data packet. The step can also include checking
Cyclic Redundancy Check (CRC) wvalue of the data packet or
sending the packet data from a Physical layer to a Media Ac-

15 cess Control (MAC) layer.

The application provides a method of operating a data valid-
ity module of a data packet receiver device. The method com-
prises a step of generating validity information of a (en-

20 coded) data packet and outputting a predetermined value indi-

cating the data validity information.

In short, the application has the advantage of improving ef-
ficiency of a communication system in terms of both through-
25 put and use of energy. The system prevents erroneous data
packets from going into upper communication layers for fur-
ther processing. This thereby saves or conserves system re-

sources for processing next incoming data packets.

30 Further processing of the erroneous data packets can consume
system resources such that the system is prevented from re-
ceiving the next incoming data packets. A retransmission of

these non-processed or non-detected data packets may be trig-



Fig. 2illustrates an inproved LAN that includes the LAN of Fig. 1 and a
signal validity device, Fig. 3illustrates steps of a receiver state machi ne
at a 20r eweioawo7sidde of the LAN of Fig. 1, and Fig. 4il PasuBznesssstseps of
an inproved receiver state ma- chine at a receiver side of the inproved LAN
of Fig. 2. 25 Figs. 1 to 4 have simlar parts. The simlar parts have sane

names or_sa rt nunmbers. The description of .the, sim,dlar_ parts i.s hereby
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area networ i i catively connected to a
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Manchester encoder nodul e 18 ester encoder nodule 18 is
connécted to a transmtter 19. The Manchester encoder nodul e 18 conprises a

Physi cal_ Layer Conver gence Procedure (PLCP reanble and Start of Frane De-
1071 S e 5, B e S el Tt Ry bk (RO
conput ati dewi e 123 afk A MaNchesd eforeneadere devd e 24 Thehdreceiver side

13 includes a receiver 26 that is connected
coding scheme.

10 In the following description, details are provided to de-
scribe the embodiments of the application. It shall be appar-
ent to one skilled in the art, however, that the embodiments

may be practised without such details.

15 Fig. 1 illustrates a local area network (LAN) that uses
the Manchester encoder/decoder encoding,
Fig. 2 illustrates an improved LAN that includes the LAN

of Fig. 1 and a signal validity device,

Fig. 3 illustrates steps of a receiver state machine at a
20 receiver side of the LAN of Fig. 1, and
Fig. 4 illustrates steps of an improved receiver state ma-

chine at a receiver side of the improved LAN of

Fig. 2.

25 Figs. 1 to 4 have similar parts. The similar parts have same
names or same part numbers. The description of the similar
parts is hereby incorporated by reference, where appropriate,
thereby reducing repetition of text without limiting the dis-
closure.

30
Fig. 1 shows a first local area network (LAN) 10 that uses

the Manchester coding scheme. The LAN 10 has a transmitter



15 to a Manchester decoder nodule 27. The Manchester decoder nodule 27 is
communi catively connected to an upper |ayer WLAN nodul e 28. The Manchester
encoder MEORDE/@T53¢onpri ses a Manchester decoder devi ceP80/IBIA0/055728
communi catively connected to a send device 31. 20 Functionally, the
transmtter side 12 is used for sending digital data signals via the
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19. The PLCP preanbl e and SFD devi ce 22 generates a packet preanble segnent
and a packet start of franme delimter segnent for 30 the data packets. The
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The Manchester decoder device 30 decodes the encoded packets in accordance
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to the uppertdayesrML AN mockl 2 28T dJhaaatar packetsclare Redansiarided over
the wireless nmedium 15 in single information bits that are fornmatted using

t he Man-“%chEster @HESHI g StHERE CTHe® NHHE He St et st 1

provi dess &, mduyl ation scheme that is suitable for | ow cost radio-frequency
transm ssion of digital data. The nodul ati on schene provides a sinple
nmet hod for encoding a digital serial of data of arbitrary bit pattern that

Is mﬁthQH&a%g%éfgg% side 13 includes a receiver 26 that is connected

15 to a Manchester decoder module 27. The Manchester decoder
module 27 is communicatively connected to an upper layer WLAN
module 28. The Manchester encoder module 27 comprises a Man-
chester decoder device 30 that communicatively connected to a
send device 31.

20
Functionally, the transmitter side 12 is used for sending
digital data signals via the wireless medium 15 to the re-

ceiver side 13.

25 Referring the transmitter side 12, the upper layer WLAN mod-
ule 17 sends digital data packets to the Manchester encoder
module 18 to encode for transmitting via the transmitter 19.
The PLCP preamble and SFD device 22 generates a packet pream-
ble segment and a packet start of frame delimiter segment for

30 the data packets. The PLCP header and CRC computation device
23 generates a packet header segment and a packet CRC infor-
mation segment for the digital data packets. The Manchester

encoder device 24 encodes the preamble, the SFD segment, the



20 string of continuous zeros or ones. The encoded data al so enbeds an
encodi ng clock rate. These two characteristics allow the decoder device 30
t o have |weorenat703sat a-recovery circuits for decodi ng t hecensmdedssdzst a 25
that is transmtted with variable signal strengths and with inprecise,

| ow- cost, data-rate clocks. The clock rate can be extracted fromthe
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data packeta Anendied nhedaie paskeingdoasdet. carry a specific signature.

Instead, no 9 change of signal is used for detecting the end of the data
packet. In a noisy environnment, noise can exert a certain threshold 5 such
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wi rel ess nedium15 can have nore noise that a wred nedium as the wrel ess
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ct, transm i as the W.AN 802. 11

this respe ssion via a wreless. standard, suc
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The noi S&d@ﬂdeb&:epr@%}te_ ata v end- @o%g’i fhackel 448 a dednels that
prevents the decoder device 30 fromdetecting the 15 end of data packet.
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state in ichi tries a packe onme waiting time
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decoder device 30 to cone to the |IDLE state that is a normal state such
that thSecEt¥er TN S retei ve the next incoming data packet. During
this waiting tine, the decoder device 30 is unable to decode any i ncom ng

dat a packets and these incom ng data packets are then dropped or ig-
The data packets are transmitted over the wireless medium 15

in single information bits that are formatted using the Man-
15 chester encoding scheme. The Manchester encoding scheme pro-
vides a modulation scheme that is suitable for low-cost ra-
dio-frequency transmission of digital data. The modulation
scheme provides a simple method for encoding a digital serial
of data of arbitrary bit pattern that is without any long
20 string of continuous zeros or ones. The encoded data also em-

beds an encoding clock rate.

These two characteristics allow the decoder device 30 to have
low-cost data-recovery circuits for decoding the encoded data
25 that is transmitted with variable signal strengths and with
imprecise, low-cost, data-rate clocks. The clock rate can be
extracted from the encoded data by using a digital phase

locked loop (DPLL).

30 The Manchester decoder device 30 uses a special signature for
detecting of a start of a data packet. An end of the data

packet does not carry a specific signature. Instead, no



25 nored. This may trigger a retransm ssion of the dropped data packet.
Considering the accunul ati ve effects of noise signal and these

of t en- unrOI20Ead 7893 ect s, the system efficiency can de- 3@CETNBzE@03Hy28a gr eat
margin. 10 The signal validity devige 37 includes a signal validity
detector 38 and a signal validity controller 39. The signal validity

detector .38 is so. called a da val i dete t or c it a dat a
val | i CyP R DT S b e ghed VRIS R ectlt b TS (A por at ed
in the recsiaer 26 whilst the signal validity controller 39 is incorporated

in the Manchester encoder nodule of Fig. 1 to forman inproved Manchester
encoder nodul e 40. 10 To support the digital transm ssion, the transmtter
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dat a packet S|%£I s. The signal validity detector 38 acts to validate the
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t he start and the end of each data packet, which is contained in the

r ecei ved- ‘G iRtSson.

The noise may be present at the end of data packet in a man-
ner that prevents the decoder device 30 from detecting the

15 end of data packet. The noise signal thus causes the data
packet to be decoded incorrectly. This would cause the de-
coder device 30 been left incorrectly in an active state in
which it still tries to decode the data packet. Some waiting
time is then required, for example x ns (nanoseconds), in or-

20 der for the decoder device 30 to come to the IDLE state that
is a normal state such that the receiver is able to receive
the next incoming data packet. During this waiting time, the
decoder device 30 is unable to decode any incoming data pack-
ets and these incoming data packets are then dropped or ig-

25 nored. This may trigger a retransmission of the dropped data

packet.

Considering the accumulative effects of noise signal and
these often-unnoticed effects, the system efficiency can de-

30 crease by a great margin.

Fig. 2 shows an improved LAN 35 that includes the LAN of Fig.

1 and a signal validity device 37.



30 The statistical operations can include correlation analysis, such as
auto-correlation functions. Qher techniques, which are used for cognitive
radi o speworomEesssi ng, can be applied accordingly. AltecmaBiuebisr2g he
val i dation can use techniques 11 such as energy detection nethod,
cyclostationary feature detection nethods, or other advanced nethods, to

di stingui sh between noi se and nodul ated signals. 5 The signal validity
controller 39 controls the Manchester decoder device 30 and the send device
31 usi ngridhes f@cei wed vad 4 i dey canta ol irsd gnad . a Theyreonty0l i Cady sdop the
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134 clock cycles for the WAN systemto cone bhack to the IDLE State before
it can StArtURRYE: Vit 4HE ekt TR M st kat siifnatt A Ey Ut 9 Zihgt the

val i di tyeshihal ved e WAN Sy st &R Cah300eme 4.0: the Abstal exgfore the
W.AN system goes through 134 clock cycles. This would thus reduce
st abi | i Zanoar teme(Zdnd ertriorst tte orearvelue ¢ e tdd sindaulierctdsy,anhi s

trans atﬂsﬁ ianrgci) ai1 iré)ivtea e’gc]; i&rilaelnocgl'Conlvzerter (DAC) .
15
Functionally, the Manchester decoder device 30 starts gener-
ating a clock signal as soon as it finds incoming data packet
signals and it starts to pump or send 1’s and 0’s into a re-
ceiver state machine. The clock starts at a first edge of the

20 incoming data packet signals.

The signal validity detector 38 acts to validate the incoming
data packet signals and it sends wvalidity control signals to
the signal validity controller 39. The validity control sig-

25 nals are also called validity signals or data valid signals.

The validity can use statistical operations on the signal in
order to generate information about the start and the end of
each data packet, which is contained in the received signal.
30 The statistical operations can include correlation analysis,
such as auto-correlation functions. Other techniques, which
are used for cognitive radio spectrum sensing, can be applied

accordingly. Alternatively, the validation can use techniques



In short, by utilizing the validity signal that is provided by the signal
validity detector 38, the LAN 35 can stopped further processing of the
packet siwyoabliarios3rhe LAN 35 can be 5 set to the | DLE SraraBmas/hisers f or
receiving further packets. This way ,gf stopping the entire LAN woul d not be
possi bl e for other systenms, which depend only on received encoded dat a.
Fig. 3 shovi% a flow cha tt43 of steps or stafes of. a receiver 10 slate
machi ne Bt PHYSi CAIT Tayert ST @t & dicHt e &t @ $ecei Ve ST d D the TAN of
Fig. 1. dhet@ceiatiodd atEr o Ne PrOCeSS e 11008 Veth dat & Signiadh t hrough
four check steps before a Media Access Control Proto- 15 col Data Unit
(MPDU) iRePesyedobe i MU Bl #exess  Toht¥ ol (MAC) | ayer. These steps do
not performerror-coding correction. In other words, an error of even a
single bit can lead to a discarding of the data. 20 The flow chart 43

i ncl GdesTtan 4idiree st et lei A,y ac Rrieanbl er & SR statles 4he aldrerigidrest ate- 48, a

CRC check state 49, LCP. Pr.ot ocol ta Uni PP | ength state 52, and
o ond godit g Al el E s BT h M e e i

Preanbl e & SKP sérat & B7s fpld ows the dele- st at s 46 odhend engidnhsiat.e 48
follows the Preanble & SFD state 47. The CRC check state 49 follows the

Lengt h steredesg. derhecPPiU Tyt hy stiatte BB I ihet el sSatdt® 4e ffdows t he

CRC check: te 49 _The f nec i st at 054 0 | engt h
state 52&@%&%‘5 Cgesf%ﬁ)e%tqréﬁo'e %se%&ﬂn%tlhr?ste% atreecglui;é,4 t%%cé%%?rg&r?gchi ne
| ook$ f orf arqorearitiess i chudaso &' I'dO1'0 1A 0o wosrd- peattd @rad dance digf i nds
this pattern, it searches for a SFD pattern, which has a "10101011" word
pattern.naﬁ‘rﬁs state 47 takes about 128 clock cycles of 5 processing tine

before it decides whether it needs to discard the data or not. Length state

48 The state 48 stores up the next 16 bits after the SFD, which
This is unlike other LANs where the Manchester decoder de-

vices cannot be stopped. A waiting period is then regquired

15 for the entire LAN to come to the IDLE State. Once the data
and the clock signals enters into a state machine or a Physi-
cal layer, it takes up precious clock cycles, which is in the
order of magnitude of microseconds for it to come to the IDLE
State. The Physical Layer, here, provides hardware for trans-

20 mitting signals of a network.

A data packet format of WLAN system can designate the first
128 bits as preamble and the next 8 bits as Start of Frame
Delimiter (SED). This would take about 134 clock cycles for
25 the WLAN system to receive the SFD after it starts receiving
the 1's and 0's from Manchester decoder 30. This translates
into 134 clock cycles for the WLAN system to come back to the
IDLE State before it can start receiving the next data packet
signal. By utilizing the wvalidity signal, the WLAN system can
30 come to the IDLE state before the WLAN system goes through
134 clock cycles. This would thus reduce stabilization time
and errors that occur due to this. Indirectly, this trans-

lates into improved efficiency.



10 has a length value of the PPDU as the information. This state 48 takes
16 clock cycles of processing to determne the I ength value of the received
dat a. CRGOvoherikn7s8izate 49 15 In this state 49, the | engt RCIraBuE@055728
generate a CRC data using a CRC generator in the receiver circuit. This
generated CRC data is then conpared with a CRC data that is within the

i ncom ng data packet to make sure that the received data packet is correct.
This state 49 takes 16 clock cycles of 20 processing tinme to get the length
from therd egeimed watias i PPRUL entgd hystad e p2s il sirade 52 grdwidepunps or
transmts the data fromthe Physical |layer into the MAC | ayer. The cl ock

cycl es tRkemd o1 TH L hisl dEifend e dtHe” | Ehgt Mo flathed 3em dat@RPHowever ,
the PP int.o ' | f th
e %@P&&ﬁg@@%%ﬁ%?ﬂ%ﬂ%&& e%’%ﬁlma{}%i @14 O o4 €CLl GiL, O €

PPDU data is even its are mssing, the m ssing
bi t sScamsdie recowerdlE 3k aite MAC 1ay efo prioad aliesi ragl dinessiary @ancketwannel

access cantrol nechani sns. for several teﬂprpgjnals r network no.d@%etfo
comuni cat’e withi & AR oI TS neé?c%ﬂo]?%._ t"SHDIBRT thie BIS r*°14 al so
acts as @t{héﬂ“t@sf@&%,b%m Eeda C(ﬁ'll;}—'cﬂk &Hliif\ﬂ%d (ddQad ayerc and
physi cal |ayer of the network. The state machi nes would go through all the

states before 5 comng to the Idle state 46 to process any recei ved new

i ncomn t Vv i recej.ve i r i e.. Fi 4
shows agFf]?%'vvaSchsgqrcéiw%ogI oj}fﬂ& ecgqga%ér/ 43 a egsﬂo sa(@em&lomn&é)épéeé bR WS
10 state machine or Physical layer state machine at a receiver

side of the LAN of Fig. 1.

The receiver state machine processes received data signal
through four check steps before a Media Access Control Proto-
15 col Data Unit (MPDU) is passed on to a Media Access Control
(MAC) layer. These steps do not perform error-coding correc-
tion. In other words, an error of even a single bit can lead

to a discarding of the data.

20 The flow chart 43 includes an Idle state 46, a Preamble & SEFD
state 47, a Length state 48, a CRC check state 49, a PLCP
Protocol Data Unit (PPDU) length state 52, and an end of re-

ception state 54.

25 Referring to the flow chart 43, the Preamble & SFD state 47
follows the Idle state 46. The Length state 48 follows the
Preamble & SFD state 47. The CRC check state 49 follows the
Length state 48. The PPDU length state 52 or the Idle state
46 follows the CRC check state 49. The end of reception state

30 54 follows the PPDU length state 52.

Preamble & SFD state 47



10 proved receiver state machine at the receiver side of the inproved LAN
of Fig. 2. The inproved receiver state machi ne uses the validity signal
that i s dwecrilnsos3above to reduce | argely redundancy. AmrairgB2010/855728y each
bl ock or state of the state machine.i-n detail would shows that a nunber of
cl ock cycles can be gained by efficiently utilizing the data validity

[ | . The fl t I the .1dl t 46 of Fi 3, 20
or oved PrEATI S S St A B Hph e LEngh i St AT 1 | mpr oved

CRC checkn sératien 672 a1 oo oveds HRDG 4 engitih, strate 68, f anik thel enshof
reception state 54 of Figure 3. Referring to Fig. 4, the |dle state 46 can

fol | ow ttfféffirmltZE‘?ﬁﬂEﬁhﬁF Frdan| &' & BRD Sitat éA*B]éFh thies i pridtidt Lehgt h state
65, the ‘% %Lde@tl/gslsﬁ atg, 67 sﬁab@e i jpr rrtlj%%g&] eln% stat ecjich rgjf t he end
rea

of reception state 54." The inproved SFD state 6 ows t he

| dl e5st gtk s e iy dweith teenigt hHestiateas 68hddidowst timedaproveidsdrsanbl e &
SFD state 64, The 30 CRC check state 67 follows the inproved Length state
65. The t—rekFﬁ)rcé)‘?l/tead PPOY 1i‘ength state 68 follows the CRC check state 67. The
end of reception state 54 follows the inproved PPDU | ength state 68. 15 To
illustrate the flow chart 60, several cases are described bel ow. The cases
assume dgHtietstsritauct@ire that has a Pream ble segnent of 120 bits and a

SFD segren! %)gatge b46é Ss{ooﬂéé)ﬁﬁéj %A% x%%f 1%% Sae%f‘és{t %IP Difi$y o2 CRC
val ue segment of 16 bits and a rot ocol a Uni t( .
10 has a length value of the PPDU as the information. This state
48 takes 16 clock cycles of processing to determine the

length value of the received data.

CRC check state 49

15 In this state 49, the length is used to generate a CRC data
using a CRC generator in the receiver circuit. This generated
CRC data is then compared with a CRC data that is within the
incoming data packet to make sure that the received data
packet is correct. This state 49 takes 16 clock cycles of

20 processing time to get the length from the received data.

PPDU length state 52

This state 52 mainly pumps or transmits the data from the

Physical layer into the MAC layer. The clock cycles taken for
25 this depend on the length of the sent data. However, the PPDU

data goes into the MAC and a predetermined error correction

of the PPDU data is done. This means, that even few bits are

missing, the missing bits can be recovered.

30 The MAC layer provides addressing and channel access control
mechanisms for several terminals or network nodes to communi-

cate within a multipoint network. Put simply, the MAC layer



Case 1: This case illustrates a working of the inproved Preanble &
10SFD state 64. \Wen the decoder 30 receives a preanble, the decoder 30
woul d st awO 2bo/a7essover the cl ock signal together with tireTdR2A0/PICKEL
signal. In this case, say a few bits of the preanble 15 of 10 bits arrives
at the receiver 26 and after this, nothing else arrives. Watching and using
the validity signal, the state machine can i ckl op this process and
ot wal (1S THE g 176 BOCeATT SO bt Lok 2 Rl e fwoul d ¢ hen
nove to tiver) Dldy st atred phese-dhel siat & fmaatd neswadrist art 20 | ooking for

t he next data packet signal. For an extrene case, this manner can save 128

clock cycles. This is unlike other state machine that would wait for the

compl eti-gn, of 128 clagk,£yclas d o.detect, dhe, SFQ patsernc Lo i, d hen does

not detect t D pattern, it scar ta packet signal and 25
| at eb nowentroy tte 4L H Statetat@ases 2o Thiccessaeany | ustaiated reewwoirki ng of
the inproved Length state 65. .30 The | oved Length state 65 cal cul ates a
CRC val UPBINT HE T engtie ot ue ot THeE 1Echi Ve dat & HOKGIUE Fot Bty | nval | d
or errongous, data that is comng into the state machine, the 16 cal cul ated
CRC val ue of the length of received data packet woul d not be equal to the
received CRC value that is within the received data packet. By utilizing

the dat%ﬂﬂf!'@'é&bﬁggg flow chart 60 of steps or states of an im-
10 proved receiver state machine at the receiver side of the im-

proved LAN of Fig. 2.

The improved receiver state machine uses the validity signal

that is described above to reduce largely redundancy. Analyz-
15 ing each block or state of the state machine in detail would

shows that a number of clock cycles can be gained by effi-

ciently utilizing the data validity signal.

The flow chart 60 includes the Idle state 46 of Figure 3, an
20 improved Preamble & SFD state 64, an improved Length state

65, an improved CRC check state 67, an improved PPDU length

state 68, and the end of reception state 54 of Figure 3.

Referring to Fig. 4, the Idle state 46 can follow the im-

25 proved Preamble & SFD state 64, the improved Length state 65,
the CRC check state 67, the improved PPDU length state 68,
and the end of reception state 54. The improved Preamble &
SFD state 64 follows the Idle state 46. The improved Length
state 65 follows the improved Preamble & SFD state 64. The

30 CRC check state 67 follows the improved Length state 65. The
improved PPDU length state 68 follows the CRC check state 67.
The end of reception state 54 follows the improved PPDU
length state 68.



nal, the state machine can predict in advance whether the 5 |l ength value is
wrong or not, thus saving the precious clock cycles. The nunmber of cl ock
cycl es sawedomwaabiz7depend on which bit of the | ength valPa@/iBioao/essrzs
occurred. This is unlike other stategdmachine where invalid data is

di scarded only after the 16 clock cycles. 10 Case 3: This case illustrates
a working of the CRC check state 67. The CRC value has 16 bits length. This
state utilizes the 15 data validity signal to make sure that the data is

val i d orrdiot] angk ties Sayi b ey Lhocdko Cyed Bsea Agad 4k s tdes nderigfd cl ock
cycles saved woul d depend on which bit of the CRC value the error is

det ect ed®DrOMhi H dat %€ Di 455G v atd ek TH UG wR Y ferenthds om iRt stat e
rachi ne where.dhs, stat e Jmahine 20, vaidm Lo ol aeky Gyl esed o gmke sure

t hat is correct or not. Case 4: IS case illustrates a working of
t he bBrpraoviedk PRRULNG ENgdoRSst atfe 68.bilws t i LR@Ase Lee detengacket 1of 30

bytes length is. se to. the recejver end. 0 unforeseen or unknown
reasons gﬁ/ i b%/{biAsc &r?%%cﬁa?%%r'%% &Jﬁﬁlﬁfe' recei ver side. Unlike
ot her 30 state machine that waits for the other 10 bytes to conme - the

probability of other bytes comng to the receiver is very rare - the
i mproved-#PPU 1 ength state 68, by utilizing the data validity signal,

determ : e ived is in- 7..val i i .. sever al
cl ock cyc leéshcgatfseé galv]g‘g%@rvﬁééc %gﬁ%‘lbrﬁ{ eojilothe fllr%?re(ﬁ%’ey& rﬂnrf)erad\q@%lr?en of the
entiine Sy emate 64.

When the decoder 30 receives a preamble, the decoder 30 would
start to recover the clock signal together with the data
packet signal. In this case, say a few bits of the preamble

15 of 10 bits arrives at the receiver 26 and after this, nothing
else arrives. Watching and using the validity signal, the
state machine can quickly stop this process and not wait for
the entire process to complete. The state machine would then
move to the IDLE state, where the state machine can start

20 looking for the next data packet signal. For an extreme case,
this manner can save 128 clock cycles. This is unlike other
state machine that would wait for the completion of 128 clock
cycles to detect the SFD pattern. If it then does not detect
the SFD pattern, it would discard the data packet signal and

25 later move to the IDLE state.

Case 2:
This case illustrates a working of the improved Length state
65.

30
The improved Length state 65 calculates a CRC value of the
length value of the received data packet. For any invalid or

erroneous data that is coming into the state machine, the



In summary, by utilizing the data signal and the data valid- 5 ity signal,
the receiving state nmachine can efficiently stop unnecessarily different
steps or Woavax7e33d it can spend nore tinme in the | DLE sCauB2amossnzs r eady
for receiving new valid data packets.. This also prevents retransm ssions
and col lisions from happening and thus inproving overall efficiency of

10t he syst.em. Put . sinpl t he odi nent, .uses the histo of the signal for
Sonor at [T TR A e £ arai 1o oo e bk it o i &
i's unlikewtdetotmaidads dhato oy ts@si pastcrN-vallad ormad i o @t tra druch

hi gher conmmuni cation | ayer that involves nmuch nore conputing power. The

enbodi meHte ciERiiRhtE thea DRt ofBdt el ket sthe riat yerer il sensied~ t he
enmbodi ngNy; C 2ppd i t s ..0f t i,ssion. 20
Al t hough t%’eagb%sse descf%jcp%l?noér)l {Ldg{ntﬁaﬁl/%%%clhrpgafodéﬁq%i@%{t ersree}%éshoul d not
be constraregklasvdium tisgrtdrey scopeotof tthes endbaidhareriis doutcimerel gl grlovi di ng

illustration of the foreseeabl e enbodi nents. Especially,the above stated
ndvant agels TSt O Siorts SHOU o Hore be: TR ot KT (g the. scope
25 of theedbaditrent scihut] defel Wduexilaidy Rossddde-achi emers ments if the

descri bed enbodi nents are put into practise. Thus, the scope of the
enbodi meht st kst ol e hes et e md Hred by e claiasl rith thel ¢ Egrfasieht s,

r at her t&ﬁ@ bayfg%e @ﬁr@é eglcgé']ye 1 Ref erence 10l ocal area network
12transm tter side receiver side Wi rel ess nmedi um
10
Case 3:

This case illustrates a working of the CRC check state 67.

The CRC wvalue has 16 bits length. This state utilizes the

15 data validity signal to make sure that the data is valid or
not and thus saving few clock cycles. Again, the number of
clock cycles saved would depend on which bit of the CRC wvalue
the error is detected or which data bit is invalid. This is
different from other state machine where the state machine

20 waits for 16 clock cycles to make sure that CRC is correct or

not.

Case 4:
This case illustrates a working of the improved PPDU length
25 state 68.

In this case, a data packet of 30 bytes length is sent to the
receiver end. Due to unforeseen or unknown reasons only 20
bytes of the data arrives at the receiver side. Unlike other
30 state machine that waits for the other 10 bytes to come - the
probability of other bytes coming to the receiver is very
rare - the improved PPDU length state 68, by utilizing the

data validity signal, determines that the data arrived is in-



17upper | ayer W.AN nodul e 18Vanchester encoder nodule 19transmtter
1022PLCP preanbl e and SFD devi ce 23PLCP header and CRC conputati on device
24Mancheswenoanooiser devi ce 26recei ver 27Manchest er dec®dEnBroo 03528
1528upper | ayer W.AN nodul e 30Manchest er decoder device 3lsend device 35LAN
37signal validity device 2038signal validity detector 39signal validity
Contr0||§glid. By this way, several clock cycles are saved, which

contribute to efficiency improvement of the entire system.

In summary, by utilizing the data signal and the data valid-
5 ity signal, the receiving state machine can efficiently stop
unnecessarily different steps or states and it can spend more
time in the IDLE state and be ready for receiving new valid
data packets. This also prevents retransmissions and colli-
sions from happening and thus improving overall efficiency of

10 the system.

Put simply, the embodiment uses the history of the signal for
generating information on the validity of each received data
packet. This is unlike other methods that only uses past in-
15 formation at a much higher communication layer that involves
much more computing power. The embodiment circumvents the
lost of data packets. In a generic sense, the embodiment can

be applied to other types of packet data transmission.

20 Although the above description contains much specificity,
these should not be construed as limiting the scope of the
embodiments but merely providing illustration of the foresee-
able embodiments. Especially the above stated advantages of
the embodiments should not be construed as limiting the scope

25 of the embodiments but merely to explain possible achieve-
ments if the described embodiments are put into practise.
Thus, the scope of the embodiments should be determined by
the claims and their equivalents, rather than by the examples
given.

30



40Manchest er encoder nodul e 43fl ow chart 461dle state 2547Preanble & SFD
state 48Length state 49CRC check state 52PPDU | ength state 54an end of

recept i orvet2at1078360f | ow chart 64i nproved Preanbl e & SFPCIiBRL080/6578r oved
Length state 67i nproved CRC check st;gte 19 68inproved PPDU I ength state

Reference
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5 13 receiver side
15 wireless medium
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18 Manchester encoder module
19 transmitter
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24 Manchester encoder device
26 receiver
277 Manchester decoder module
15 28 upper layer WLAN module
30 Manchester decoder device
31 send device
35 LAN
37 signal validity device
20 38 signal validity detector
39 signal validity controller
40 Manchester encoder module

43 flow chart

46 Idle state
25 477 Preamble & SFD state

48 Length state

49 CRC check state

52 PPDU length state

54 an end of reception state
30 60 flow chart

64 improved Preamble & SFD state

65 improved Length state

6’7 improved CRC check state



20 Cains 1.A receiver device (40) of a data packet comunicati on network
(13), conprising 5a receiver unit (26) for receiving at |east one data
packets, wo 2011/07853decoder unit (30) for decodi ng the at PCeaBro10nNES728Ceil Ved
data packets and a data validity nmody e (37) conprising 10-a data validity
unit (38) for generating data validity information of the at |east one
recei ved dat acket and - val i.dity controller unit (39) which is
connect ed Wi ?%éjt he"'decode a%]%ﬁaj(%t% T ch 15causes the decoder unit
(30) to abort the de- coding of the at | east one received data packet if
the data validity information indicates that the data packet is invalid.



20 2. A receiver device (40) of claim1l wherein the decoder unit (30) is
adapt ed for decodi ng Manchester data packet. 3. A data validity nodul e (37)
for a datwopatikeosrecei ver 25devi ce, the data validity mogaBm1@0ss2s Si ng

a data validity unit (38) for generatjng data validity information of at

| east one data packet and a data validity controller unit (39) which
conpri ses an output connection for a receiver decoder unit 30(30) that
decodes tHe 'Yat a packet, wherein the data va- lidity controller unit (39)
outputs a predeterm ned value indicating the data validity information. 21
4. A nmethod of operating a receiver device (40) of a data packet

communi cat i o NS 1B Vche 4Rt HOd T otprd AT leceiWiHy: Gt1%¥ast one

ot or mat 1 on’ o The. At 1 Ddst BRG darD packet, and | oo o o mevaltaty
5 a receiver unit (26) for receiving at least one
data packets,
a decoder unit (30) for decoding the at least one
received data packets and
a data validity module (37) comprising
10 - a data validity unit (38) for generating data
validity information of the at least one re-
ceived data packet and
- a data validity controller unit (39) which is
connected with the decoder unit (30) and which
15 causes the decoder unit (30) to abort the de-
coding of the at least one received data
packet i1if the data validity information indi-

cates that the data packet is invalid.

20 2. A receiver device (40) of claim 1 wherein
the decoder unit (30) is adapted for decoding Manchester

data packet.

3. A data validity module (37) for a data packet receiver
25 device, the data validity module comprising
a data validity unit (38) for generating data va-
lidity information of at least one data packet and
a data validity controller unit (39) which com-
prises an output connection for a receiver decoder unit
30 (30) that decodes the data packet, wherein the data va-
lidity controller unit (39) outputs a predetermined

value indicating the data validity information.



causes the decoding of the at | east one data packet to be abort if the
validity information indicates that the at | east one data packet is

i nval i d. WO 2611/04038et hod of claim 4, wherein the at | easConB2mees7ed dat a
packet is encoded with a Manchester goding schene. 15 6. A nethod of claim4
or 5 further conprising receiving a next data packet. 7. A nmethod of one

of clai 4 to 6, wherein the aborted data packet. i s transmtted to
hext. 20l Byer & mpeiRtidl Lo LR ALINH LS M P i dittodi ng
conprises regeividy conpneaidd © @ncthacwdar t (10f) frae hdiidercdnghb) s 0fg t he

data packet. 9. A nethod of one of clainms 4 to 7, wherein the decodi ng
conprises getting IRy A-VAldfe 3BT £ Phydt calPady’y Conver gence Procedure

(PLCP) header of the. data pagkef. 110+ tcpaoéjagg of claims 4 to 9,
[ ng (f\{/% ic Redunda

wherein the decodi ng conprises checki ncy Check (CRC) val ue
of the data packetgenerating validity information of the at least one

data packet, and
causes the decoding of the at least one data packet
to be abort if the wvalidity information indicates that
the at least one data packet is invalid.
10
5. A method of claim 4, wherein
the at least one received data packet is encoded with a

Manchester coding scheme.

15 6. A method of claim 4 or 5 further comprising

receiving a next data packet.

7. A method of one of claims 4 to 6, wherein
the aborted data packet is not transmitted to next

20 layer.

8. A method of one of claims 4 to 7, wherein
the decoding comprises receiving a preamble and a start
of frame limiter (SFD) of the data packet.
25
9. A method of one of claims 4 to 7, wherein
the decoding comprises getting length value from a
Physical Layer Convergence Procedure (PLCP) header of
the data packet.
30
10. A method of one of claims 4 to 9, wherein
the decoding comprises checking Cyclic Redundancy Check

(CRC) wvalue of the data packet.



22 11. A nethod of one of clainms 4 to 10, wherein the decodi ng conprises
sendi ng the packet data froma Physical |ayer to a Media Access Control
(MAC) | ayw0.208/02537A et hod of operating a data vali ditpCroB1€03532%) of a
dat a packet receiver device (40), t met hod conpri si ng generating
validity information of a (encoded) data packet and 10outputting a
predeterm ned value indicating the data validity information.

11. A method of one of claims 4 to 10, wherein
the decoding comprises sending the packet data from a

Physical layer to a Media Access Control (MAC) layer.

5
12. A method of operating a data validity module (37) of a
data packet receiver device (40), the method comprising
generating validity information of a (encoded) data
packet and
10 outputting a predetermined value indicating the

data validity information.



