1 WIRELESS PACKET DATA TRANSMISSION SYSTEM WITH SIGNAL VALIDITY DETECTOR The
present application relates to digital transmission of 5 data. In particular, the application relates to a
decoding method and to a decoding device. The Manchester protocol provides an encoding and
decoding protocol for digital signals. This is oftenlutilized in com- 10 munication systems where a
minimum transition density is required, or where a direct current (DC) balanced signal is required. In
accordanc¥ kKBEhE& SEaritheKET pDaibao(T R8I iSEdigNalS \EBé Evichdad uSihg\#ieiveddd BRd are
decoded usj oder. 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
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encoded data for decoding. Any erroneous packets could be discarded at the higher layers. 30 US
6,628,212 Bl shows a Manchester decoder that uses over-sampling techniques. These techniques can
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protocol for digital signals. This is often utilized in com-

10 munication systems where a minimum transition density is re-
quired, or where a direct current (DC) balanced signal is re-
quired. In accordance to the Manchester protocol, the digital
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 1s logic high, to a high-to-low transition. For data of two
identical consequent bits, the code i1gnores 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 1Incoming Manchester encoded data for decoding. Any erro-
neous packets could be discarded at the higher layers.
30
US 6,628,212 B1 shows a Manchester decoder that uses over-
sampling techniques. These techniques can be time consuming

as the techniques depend on the incoming Manchester encoded



It is an objective of this application to provide an improved 5 communication system. The
communication system can support digital signal. In particular, the application provides a data packet
based communication for wireless systems that can use infrared signals. The wireless systems can be
used in indoor applications. 10 One of the main tRoughts of the application is that reducing or
eliminating processing time of "lost” data packets during packet-based communication can improve
data throughfiat drakrefficieody ngisinelieyeddhaioths faakkista eadtehde desidl idcanedetbsttdue to
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application;Rrayidep & iRA%MEr IRYIGSAEWTFISSS data PARIANROSITURICAHAY Rabuork. fhe receiver
device comprises a 30 receiver unit, a decoder unit, and a data validity module. The receiver unit is
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Manchester coding scheme. The encoding often allows effiCiency transmission of the data packets
over the witeREsaREdidFAEIBRS decoder unit is used for decoding the received data packets to its
formpg Referring to the data validity module, it comprises a data 10 validity unit and a data validity

controller unit. } ) ) ) )
One of the main thoughts of the application is that reducing

or eliminating processing time of “lost” data packets during

packet-based communication can improve data throughput and

efficiency. It i1s 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 i1t performs statistical operations on
the data signal. The operations generate validity information
about the signal iIn 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 wireless data
packet communication network. The receiver device comprises a

30 receiver 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



The data validity unit also receives the transmitted data packets and it is used for generating data
validity information of the received data packets. Several techniques can 15 be used to determine that
the received data packets are valid. The data validity controller unit is connected with the decoder unit
and which causes the decoder unit to abort the d8- 20 coding of the data packet if the data validity
information indicates that the data packet is invalid. The data packet can be corrupted or damaged
during its ttAresmitsiansvet tadhrsiermadivnr.ede Skisnaubriing ebddtagackeeha® obuout .

advantages, of sayi r ing time. Sys r r % rocessing, invalid data
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module in es a alidity unit and a data va- 4 lidity co er unit. The data validity unit is used
for geerating data validity information of one or more data packets. The data validity controller unit,

which comprised an pulipul ponpepion i ReEVREAGaRAE' (Wbt degodes adis dgta-racket. The

data validity controller unit outputs a predetermined value indicating the data validity information of the
data pack&t$h&@atdsalffgcontroller unit includes an output connec- 10 tion for a receiver decoder
unit that decodes the data packet, wherein the data validity controller unit outputs a predetermined
value indicating the data validity information.. _ The application provides a method of operating a
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decoded according to a predetermined coding scheme. Af-
The data validity unit also receives the transmitted data
packets and i1t is used for generating data validity infor-
mation of the received data packets. Several techniques can
15 be used to determine that the received data packets are val-
id.

The data validity controller unit is connected with the de-
coder unit and which causes the decoder unit to abort the de-
20 coding of the data packet 1f the data validity information
indicates that the data packet is invalid. The data packet
can be corrupted or damaged during its transmission over a

transfer medium.

25 This aborting of data packet has obvious advantages of saving
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.

30 The application provides a data validity module for a receiv-
er device of a wireless data packet communication network,
wherein the receiver device receives data packets. The data

validity module includes a data validity unit and a data va-



20 ter this, validity information of the data packets is generated using one of several possible
techniques. The decoding of one or more data packets is aborted if the validity information indicates
that the data packets are invalid. 25 The aborting allows system resources to be saved from or not
used for processing invalid data packets. One inva&lid data packet can also caused associated data
packets to be aborted when the associated data packets cannot be decoded or processed due to the
invalid datd packyt. GOnkridiklmethadidan ihokidaeet stepad rdadiyingra iextsdaia@dciferdirectly after

the aborting or ing t codi t p-thi e, there is r ed lost of system
time due tglenv%silig%qaﬁﬁ pgg‘k%%s.%% ﬁé)ia or?e%?gjgﬁj%lgc': et %qﬁo?é%erg %raﬂér%tteg(% Ltig')%‘next layer. The
next layer pablsatavedie islpleveviedd fld typrocaddind lesmlidnitta pabletb. tOTMpE beesding can

comprise ope g@g&?ﬁi pB8$iH€c~°E?Eﬁ %p35$?'8§%%i%%J&Felyma%ﬁ%%“@&%@eé start of
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to a Media Access Control (MAC) layer. The application provides a method of operating a data validi-
20 ty mod @& kRed&tatracRacketiver device of a wireless data packet communication network. The
method comprises a step of generating validity information of a (encoded) data packet and outputting
a predetermined value indicating the data validity information. 25 In short, the application has the

advantage'danfiRdany akisddey GEsRMRrcaiRhybRH WIRS n RO IBHER WroG8RNBGand use of
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ur et, wherein the data validity controller unit outputs a pre-

determined value indicating the data validity information.

The application provides a method of operating a receiver de-
15 vice of a wireless data packet communication network.

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-
20 ter this, validity information of the data packets is gener-
ated using one of several possible techniques. The decoding
of one or more data packets is aborted if the validity infor-

mation indicates that the data packets are invalid.

25 The aborting allows system resources to be saved from or not
used for processing invalid data packets. One invalid data
packet can also caused associated data packets to be aborted
when the associated data packets cannot be decoded or pro-
cessed due to the invalid data packet.

30
The received data packets can be encoded with a Manchester

coding scheme or other coding scheme.



30 ther processing. This thereby saves or conserves system resources for processing next incoming
data packets. 6 Further processing of the erroneous data packets can consume system resources
such that the system is prevented from receiving the next incoming data packets. A retransmission of
these non-processed or non-detected data packeis may be trig- 5 gered. This would consume
transmission bandwidth. Hence, the application increases usable bandwidth by reducing overhead in
packet traf$reissmbisodhisas espediatieobsigtidipande inecasegiofgli@adgxbndatiedpysiats. 10 In a

generic se t plicati b ied to any f-pac atat ISSI e beside
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bodi ' ' ' ig. lillustrat local twork (LAN) that
embo |mepﬁ7glaﬁutée Qrgcyﬁyér’v tgo%%?%c&%%%?é?g illustrates a local area network ( ) tha

uses 20the Manchester enco eco g. 2illustrates an improved LAN that includes the
LAN & Fig. 1 and a signal validity device, Fig. 3illustrates steps of a receiver state machine at a

receiver sigh O i bl ket Fig HUslaIaTHers oh 8N i TPEV eI §ENET Figje ma-
er. The next layer is then saved or is prevented from pro-

cessing invalid data packets.

10 The decoding can comprise one or more possible steps. The
possible steps include receiving a preamble and a start of
frame limiter (SFD) of the data packet or getting length val-
ue from a Physical Layer Convergence Procedure (PLCP) header
of the data packet. The step can also include checking Cyclic

15 Redundancy Check (CRC) value of the data packet or sending
the packet data from a Physical layer to a Media Access Con-
trol (MAC) layer.

The application provides a method of operating a data validi-
20 ty module of a data packet receiver device of a wireless data
packet communication network. The method comprises a step of
generating validity information of a (encoded) data packet
and outputting a predetermined value indicating the data va-
lidity information.
25
In short, the application has the advantage of improving ef-
ficiency of a communication system in terms of both through-
put and use of energy. The system prevents erroneous data
packets from going into upper communication layers for fur-
30 ther processing. This thereby saves or conserves system re-

sources for processing next incoming data packets.



chine at a receiver side of the improved LAN of Fig. 2. Figs. 1 to 4 have similar parts. The similar parts
have same 30 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
disclosure. 7 Fig. 1 shows a first local area netwérk (LAN) 10 that uses the Manchester coding
scheme. The LAN 10 has a transmitter side 12 and a receiver side 13. A wireless medium 15 separate
5 the trandruittéhsidedibitesdhage odivahside dBobe usmndatite psidkd PSncdadesansyper layer

wireless lo- I e L that | icati nne 0 a Manchester
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module 27 comprises a Manchester decoder device 30 that communicativelyconnected to a send
device 31.1NFgA&GikIIE ARSI ERiiRESsidENDSs IScaFoesdally 29 TigGitd kil SARER via the

wireless mgdiyrg dododife s9GiehSideddested systems.

10 In a generic sense, the application can be applied to any
type of packet data transmission scheme beside the Manchester
coding scheme.

In the following description, details are provided to de-

15 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.

Fig. 1 illustrates a local area network (LAN) that uses
20 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
receiver side of the LAN of Fig. 1, and
25 Fig. 4 illustrates steps of an improved receiver state ma-
chine at a receiver side of the improved LAN of
Fig. 2.

Figs. 1 to 4 have similar parts. The similar parts have same
30 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.



Referring the transmitter side 12, the upper layer WLAN module 17 sends digital data packets to the
Manchester encoder 30 module 18 to encode for transmitting via the transmitter 19. The PLCP
preamble and SFD device 22 generates a packet preamble segment and a packet start of frame
delimiter segment for the data packets. The PLCF header and CRC computation device 8 23
generates a packet header segment and a packet CRC information segment for the digital data
packets. The Manchester encoder device 24 encodes the preamble, the SFD segment, the header
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The send device 31 removes the header segment, checks the packets using the CRC information
segmeént, AMesdn@nsieidiekes bhieka b1pe upber E§eeTWOIN $AGuId 28, 15 The data packets
are transmitted over the wireless medium 15 in single information bits that are formatted using the
Manchester encoding scheme. The Manchester encoding scheme provides a modulation scheme that
is suitable Fhelohresttrd tAe Hicshegudrcytfgiiaiesioarnbfemper dhayeherhbadrssn Eeheme

provides a APl @LthRA R ﬁ?ceﬂﬁi‘ﬂl\?)rdiﬁéiahﬁiai?f tRROTRIDESHNGA ii@ét’é‘ir\‘/m is without any
long string of continuous zeros or ones. The encoded data also embeds an encoding clock rate. 25
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low-cost, data-rate clocks. The clock rate can be 30 extracted from the encoded data by using a digital
phaselod&ﬂﬁoMBQ@b@Efer encoder module 18 comprises a Physical Layer

Convergence Procedure (PLCP) preamble and Start of Frame De-

limiter (SFD) device 22, PLCP header and Cyclic Redundancy

Check (CRC) computation device 23 and a Manchester encoder

15 device 24.

The receiver side 13 includes a receiver 26 that i1s connected
to a Manchester decoder module 27. The Manchester decoder
module 27 is communicatively connected to an upper layer WLAN
20 module 28. The Manchester encoder modulle 27 comprises a Man-
chester decoder device 30 that communicatively connected to a

send device 31.

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

ceiver side 13.

Referring the transmitter side 12, the upper layer WLAN mod-
ule 17 sends digital data packets to the Manchester encoder
30 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

the data packets. The PLCP header and CRC computation device



9 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 change of signal is used for
detecting the end of the data 5 packet. In a noisy environment, noise can exert a certain threshold
such that it is difficult to differentiate between noi8e and valid data. The wireless medium 15 can have
more noise that a 10 wired medium, as the wireless medium 15 can receive signals from other
networks @3igaaiapalEs. &in e kesheotddasnssgoe v andrede g3astkedaCRSudmfisthe WLAN
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for th® decdaita degiteBotivediad ah et FCodintha3@hgmdrmal state such that the receiver is able
to receive 25 the next incoming data packet. During this waiting time, the decoder device 30 is unable

to decode any incoming data packets and these incoming data packets are then dropped or ignored.

This may tRg§era tegaridifisspaei\RE drdisiedldata R kManchesifde gy ereacdpslideve effects
of noise sigral,AbiGas Ofisa-WHIGeH elfgtls: PreREEEMATHCIBAEY FaRERGERSSdY FREcat

margin. Manchester decoder device 30 decodes the encoded packets in

10 accordance to the Manchester coding scheme and it sends the
decoded packets the send device 31. The send device 31 re-
moves the header segment, checks the packets using the CRC
information segment, and sends the checked packets to the up-
per layer WLAN modulle 28.

15
The data packets are transmitted over the wireless medium 15
in single information bits that are formatted using the Man-
chester encoding scheme. The Manchester encoding scheme pro-
vides a modulation scheme that is suitable for low-cost ra-

20 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
string of continuous zeros or ones. The encoded data also em-
beds an encoding clock rate.

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

30 extracted from the encoded data by using a digital phase
locked loop (DPLL).



10 Fig. 2 shows an improved LAN 35 that includes the LAN of Fig. 1 and a signal validity device 37. 5
The signal validity device 37 includes a signal validity detector 38 and a signal validity controller 39.
The signal validity detector 38 is also called a data validity detector circuit or a data validity detector
module. The signal validity detector 38 is incorpo@ated in the receiver 26 whilst the 10 signal validity
controller 39 is incorporated in the Manchester encoder module of Fig. 1 to form an improved
Manchestditenddalechexsitda 40eCodappoe e digitl usesnssspe dkatasdgitat dbenFoF

corporates gan A Fropt En ) apd_an,Analog.to,Digital Converte ilst.the receiver 26
also incor[%%}% eég%aﬁggFépar% §T(3%E| al(?(anﬁa o%lagoﬁ\%qut%ﬁ@ .%ﬁcéﬁa?@%the anchester
decoder dpwckS0 siaes gondr- Caratingpa slek sl asgoatiust fildskeachingdata packet

signals angl i rts 1Q-p I i%Q]czig in i hing. cé%cgastarts at a first
edge of thg Pi]ﬁtaﬁw%néqaa%}ggc 'Zfﬂ%r?cé S. ??e é%%%?ﬁl}iﬁgﬁc%feggg 3?%0%5“% validate the
inconfing deaglkatket signals and it sends validity control signals to the signal validity controller 39.
The validity control signals are also called validity signals or data valid signals. 30 The validity can use
statistical operations on the signal in order to generate information about the start and the end of each

data papkétnw%imi%\onﬁmdﬁﬂmﬂteemg%ﬂgmmwgﬁﬁsﬁca:%fé?eitwnﬁ&e@ﬁh@mae
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cognitive radio spectrum sensing, can be applied accordingly. Alternatively, the validation can use

techniquey8ldiflaslahargyigetidied RIS MeIEIN8 kR naANdaRYR MERadsendinads r other
advarped [iatBedmda RiFiNoaishirRIvR e paPisesafd AN alsd i aje ddw/aigadlg@iigdy controller
39 controls the Manchester de- ) )
from other networks or signal sources. In this respect,
transmission via a wireless standard, such as the WLAN 802.11
standard, is often less reliable as compared to the wired
transmission.
15
The noise may be present at the end of data packet In a man-
ner that prevents the decoder device 30 from detecting the
end of data packet. The noise signal thus causes the data
packet to be decoded incorrectly. This would cause the decod-
20 er device 30 been left incorrectly In an active state in
which i1t still tries to decode the data packet. Some waiting
time is then required, for example x ns (hanoseconds), in or-
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
25 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-
nored. This may trigger a retransmission of the dropped data
packet.
30
Considering the accumulative effects of noise signal and
these often-unnoticed effects, the system efficiency can de-

crease by a great margin.



coder device 30 and the send device 31 using the received va- 10 lidity control signals. The control
can stop the Manchester decoder device 30 quickly if necessary, thus saving the precious processing
time. This would in turn reduce occurrence of retransmission due to "lost" or to non-detected data
signals. 15 This is unlike other LANs where the @nchester decoder devices cannot be stopped. A
waiting period is then required for the entire LAN to come to the IDLE State. Once the data and the
clock signals enters into a state machine or a Physical 20 layer, it takes up precious clock cycles,

which is in order_of magnitu fmj cpndsdor it iq c 0 I tate. The Physical
Layer, herg ,Elgrbv%e%?hoﬁgwébedﬁ?%ﬁ{gén%%&ig§ r;galé: I}ééqa: n(ierﬁv(?cl)trlll(&%% B\: b%tj‘gﬁzk%ffofig’t of WLAN
system cai desidjrates tgntivbt v2d bits tig plexmbdée 3dd the next 8 bits as Start of Frame Delimiter
(SFD). This would take about 134 clock cycles for the WLAN system to receive the SFD after it starts
receiving the I's and O's from Manchester decoder 30. This translates 30 into 134 clock cycles for the

WLAN sysTéTﬂ t6 wn&l pé[@kl thEMDIeVIete Béfotaaligesan redguiad tve histd dxadsacket signal.
By utilizing{heyglidiy signal, she y&r‘-épll VIR £ CRRIOTPLPLEosaimReioie g AN system

goes throui]h 12 134 clock cycles. This would thus'reduce stabilization time and efrors that occur due

to this. IndkeethtYhidatectass &io Inprlae aadidbaey.a fadivorvalidiitndateakairy signal that
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signal and the LAN 35 can be set to the IDLE State earlier for receiving further packets. This way of

stopping tHE¥nEHRUSQEXOFS nbEhd PEREBRIRELD ARetERtdRSENMRE deMaldiHE okhEceived

encaded dajyfad- a9 Bflanpledd PP stepsar § A ERESive ptatrenfchienes Physical
layer state machine at a receiver side of the LAN of Fig. 1. 15 The receiver state machine processes

received d88Y sigRSPRRSUGIPL €n8dk EitkPs phide d RIEHiRA AR BYRFMBRRESES ERka Unit
(MPDU) isgyassad iomiedquledigpAccess Control (MAC) layer. These steps do not perform
error-coding correc-

To support the digital transmission, the transmitter 19 in-

15 corporates an Analog Front End (AFE) and an Analog to Digital
Converter (ADC) whilst the receiver 26 also Incorporates an
AFE and a Digital to Analog Converter (DAC).

Functionally, the Manchester decoder device 30 starts gener-
20 ating a clock signal as soon as it finds incoming data packet

signals and 1t 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

incoming data packet signals.

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

nals are also called validity signals or data valid signals.

30 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.

The statistical operations can include correlation analysis,



20 tion. In other words, an error of even a single bit can lead to a discarding of the data. The flow chart
43 includes an Idle state 46, a Preamble & SFD state 47, a Length state 48, a CRC check state 49, a
PLCP 25 Protocol Data Unit (PPDU) length state 52, and an end of reception state 54. Referring to the
flow chart 43, the Preamble & SFD state 47 follows the Idle state 46. The Length state 48 follows the
30 Preamble & SFD state 47. The CRC check state 49 follows the Length state 48. The PPDU length
state 52 ostheH desstatet46- fmiornesltat IWRCTaveck Btats 40 Tihe renteafime cgpiesn, stabd 64 follows the

PPDU length state 52. P -& SF e 47 In this state 47, the s chine | for a
preamble,%v%cf?ﬁggz a%%lé%@ﬁ?ﬁ%% p%@erfé. Bégg ﬁ?#ﬁ]@s%ggspia I-&5 té%?,' hnajs%eaé@ﬁ)eg%é a SFD
pattern, wiaickdied Entg 0181 tewoat pamediy, Thivestsrld T afdsrabean 1a8e|duratytiguels

processing.fi ore id {\Q@{I’i it di t. h state 48 The
state 48 s%[rﬁtla@sﬁup t E&Ré)g: 6 l:a)i%s after E{g E@%ﬁth%@%ﬁﬁﬂ%ﬁl%g%ffﬁe DU (Z%athe
inforn@tiort.enﬁsi emtaertarss 16 tietkhgcladyignoesssied ipdsterbindiheténgtiaiue of the
received dgiar JochRoeckiatetlulated signals.

The signal validity controller 39 controls the Manchester de-
coder device 30 and the send device 31 using the received va-

10 lidity control signals. The control can stop the Manchester
decoder device 30 quickly i1f necessary, thus saving the pre-
cious processing time. This would In turn reduce occurrence
of retransmission due to "lost” or to non-detected data sig-
nals.

15
This 1s unlike other LANs where the Manchester decoder devic-
es cannot be stopped. A waiting period is then required for
the entire LAN to come to the IDLE State. Once the data and
the clock signals enters into a state machine or a Physical

20 layer, i1t takes up precious clock cycles, which 1s In the or-
der of magnitude of microseconds for it to come to the IDLE
State. The Physical Layer, here, provides hardware for trans-

mitting signals of a network.

25 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 (SFD). This would take about 134 clock cycles for
the WLAN system to receive the SFD after it starts receiving
the 1°s and 0"s from Manchester decoder 30. This translates

30 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 validity signal, the WLAN system can
come to the IDLE state before the WLAN system goes through



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 20 incoming data
packet to make sure that the received data packet is correct. This state 49 takes 16 clock cycles of
processing time to get the length from the received data. PPDU length state 52 25 This state 52 mainly
pumps or transmits the data from the Physical layer into the MAC layer. The clock cycles taken for this
depend onlB« ledgtblofdlye best ddtai slomavéd tith i e diate gstabid iza kD abine

predeterminied erpgaragliop of fae, PPIVAIRIR i fore. Thispeapiyinai pien fupits are SO
missing, the missing bits can be recovered. The ayer provides addressing and channel access
control 14lekesvithivta nolppoiviedewdckk cRensisnply, the MAC layer also acts as an interface
between a Logical Link Control (LLC) layer and physical layer of the network. 5 The state machines
would go through all the states before coming to the Idle state 46 to process any received new

inconfing ddla,SéWH’rti.f tlialrdtéi/bij?ddtg iibﬁoﬁ@dﬁﬁﬁtNatai@rl@lF@hathi)Wsm’ﬂMﬁ(iﬁdrt 60 of
steps or SigleSpl ALY e LGRS A DAt RIPe 38 (e Freaivey Site phihedmpiaef LAN of Fig.

2. The improved receiver state machiné uses the validity signal 15 that is described above to reduce

largely rediAbEEREY. AHOESEG BAch Blockn® faeksTEne kela hadhd ieddBAN Wil ¢8RoRE that a
number of (qekyey CigfeCarbPe I8ReEEP e FIFEHY #0121P8 RS IRy Al sian3haek dies flow chart

60 includes the Idle state 46 of Figure 3, an improved Preamble & SFD state 64, an improved Length
state 65, ahNkDrided ERSEREII S, NkIERvEAbPIOY lehgiat be possible for

10 other systems, which depend only on received encoded data.

Fig. 3 shows a flow chart 43 of steps or states of a receiver
state machine or Physical layer state machine at a receiver
side of the LAN of Fig. 1.
15
The receiver state machine processes received data signal
through four check steps before a Media Access Control Proto-
col Data Unit (MPDU) is passed on to a Media Access Control
(MAC) layer. These steps do not perform error-coding correc-
20 tion. In other words, an error of even a single bit can lead
to a discarding of the data.

The flow chart 43 includes an Idle state 46, a Preamble & SFD
state 47, a Length state 48, a CRC check state 49, a PLCP

25 Protocol Data Unit (PPDU) length state 52, and an end of re-
ception state 54.

Referring to the flow chart 43, the Preamble & SFD state 47
follows the ldle state 46. The Length state 48 follows the

30 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
54 follows the PPDU length state 52.



state 68, and the end of reception state 54 of Figure 3. 25 Referring to Fig. 4, the Idle state 46 can
follow the improved 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 L8ngth 30 state 65 follows the improved Preamble &
SFD state 64. The CRC check state 67 follows the improved Length state 65. The improved PPDU
length state 68 follows the CRC check state 67. 15 The end of reception state 54 follows the improved

PPDU Ieng}p séﬁfg %8. T()Sillgﬁstgﬁ_lg{ge ﬂ9w chart 60, several cases are described 5 below. The cases
e s!ruc%u

assume a pag ré that'has a Preamble segment of 120 bits and a SFD segment of 8 bits

followed aDatth'wgﬂte@néﬁnombﬁdemc@iegeyﬁm of a6 bitsparepaV&C Protocol Data
Unit (MPD 'i%%cﬁ%lé-m'f(?féfdlil@“%t Jflg‘gﬁé th%m;gr Edﬁrg&@bﬁa‘ §LSS B tate 64.
the decoder 30 would 1

When the decoder 30 receives a preamble, ] start to recover the clock signal
togetifer withe dhta peEHeERefalan thisTd3epadite few bild isthh&areanbidQFALOdils arrives at

the receivgr A& apd ptar HIs RfUng £i5&.aU Y g REALCHIRE GRAUSEN & iK@Y pignabhe state

machine can quickly stop this process and not wait for 20 the entire process to complete. The state
machine WREERSINGVE I0ehDRFIA etald, WRSEARE sthethedhild caRedst TdkilSRA NGk next
data packqlisigngl+5003 gyigeme case, this manner can save 128 clock cycles. This is unlike other
state machine that would wait for the completion of 128 clock 25 cycles to detect the SFD pattern. If it
then does not detect the SFD pattern, it would discard the data packet signal and later move to the

IDLE gtate. ength state 48

The state 48 stores up the next 16 bits after the SFD, which
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.

15
CRC check state 49
In this state 49, the length 1s used to generate a CRC data
using a CRC generator in the receiver circuit. This generated
CRC data 1s then compared with a CRC data that is within the

20 1ncoming data packet to make sure that the received data
packet Is correct. This state 49 takes 16 clock cycles of

processing time to get the length from the received data.

PPDU length state 52

25 This state 52 mainly pumps or transmits the data from the
Physical layer into the MAC layer. The clock cycles taken for
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

30 missing, the missing bits can be recovered.

The MAC layer provides addressing and channel access control

mechanisms for several terminals or network nodes to communi-



Case 2: 30 This case illustrates a working of the improved Length state 65. 16 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 calculated CRC value of the length of
received data packet 5 would not be equal to thelreceived CRC value that is within the received data
packet. By utilizing the data validity sig- nal, the state machine can predict in advance whether the
length valeaitevmongharmat, thut Eapmpntherpedcious cId%tktyinaspTye ntingb AT claxkeaaycles saved

would dep hic of. th v rr red, T r state machine
where inva %‘r!jgé%ta |s s‘l%é]r(?ae% olﬁl éﬁ%%g%aé%%wgﬁ cy gg?g 5 anl%l?élége éfiI‘PJestrates a
working of¢hé ©R G ayierk atude myﬂea]Rctamre bds IB@lm@nghkThls state utilizes the data
validity signal to make sure that the data is valid or not and thus saving few clock cycles. Again, the
number of clock 20 cycles saved would depend on which bit of the CRC value the error is detected or
whichBdatal bi¢ isSihediid. maeh indife ot hidngothth Eaitgin2dnind e esd Bkestakefricaine waits for

16 clock cylg HyMelkeavee AR RedtE0HBCHY MoeSasady received new in-

coming data, even if the received data iIs erroneous iIn na-

ture.

10 Fig. 4 shows a flow chart 60 of steps or states of an im-
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

15 that is described above to reduce largely redundancy. Analyz-
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.

20 The flow chart 60 includes the ldle state 46 of Figure 3, an
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.

25 Referring to Fig. 4, the ldle state 46 can follow the im-
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 ldle state 46. The improved Length

30 state 65 follows the improved Preamble & SFD state 64. The
CRC check state 67 follows the improved Length state 65. The
improved PPDU length state 68 follows the CRC check state 67.



This case illustrates a working of the improved PPDU length state 68. In this case, a data packet of 30
bytes length is sent to the 30 receiver end. Due to unforeseen or unknown reasons only 20 bytes of
the data arrives at the receiver side. Unlike other state machine that waits for the other 10 bytes to
come - the probability of other bytes coming to thé&receiver is very ra- 17 re - the improved PPDU
length state 68, by utilizing the data validity signal, determines that the data arrived is invalid. By this
way, severgheloekatyolEsraeaaptednwbitattanidbufe Id efixidiuy imppavareentdfibe entire system. 5
In summaryeﬁgljtﬁqliéigg{%e ggta signal and the data validity signal, the receiving state machine can
efficiently stopunnecessarily different steps or states and it can spend more time in the IDLE state and
be ready for receiving new valid 10 data packets. This also prevents retransmissions and collisions

from happeging pY\LpLa FUPENG fusrallRliensy ollis P RUsiply. faseppogiment uses

the history of the signal for 15 generating information on the validity of each received data packet. This
is unlike ol avethdbietieaASRE assipsstanioaakedn atauwalsh Bighbatomasuricdtiotdayer that

involves Mygh ragiGRHBPYHNG BAVE eF1gPQIGIENt SUGHIWENSNS Jopt el 4R RFREGLS- In @

generic sense, the'embodiment can 20 be applied to other types of EJacket data transmission. Although

the above deBatiRidreaklinsenien$patiicify, e s Uldholved éensaasiead ligiftinkPthe scope of
the embodipgatsPid meighcPEVioe dliFsEa¥an ghihe fq?mgej 25 able embodiments. Especially the

above stated advantages of the embodiments should not be construed as limiting the scope of the
embodiments but merely to explain possible achieve-

10 Case 1:
This case illustrates a working of the improved Preamble &
SFD state 64.

When the decoder 30 receives a preamble, the decoder 30 would

15 start to recover the clock signal together with the data
packet signal. In this case, say a few bits of the preamble
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

20 the entire process to complete. The state machine would then
move to the IDLE state, where the state machine can start
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

25 cycles to detect the SFD pattern. If it then does not detect
the SFD pattern, it would discard the data packet signal and
later move to the IDLE state.

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



ments if the described embodiments are put into practise. Thus, the scope of the embodiments should
be determined by 30 the claims and their equivalents, rather than by the examples given. 18
Reference 10local area network 12transmitter side 513receiver side 15wireless medium 17upper layer
WLAN module 18Manchester encoder module 12@ansmitter 1022PLCP preamble and SFD device
23PLCP header and CRC computation device 24Manchester encoder device

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
calculated CRC value of the length of received data packet

5 would not be equal to the received CRC value that is within
the received data packet. By utilizing the data validity sig-
nal, the state machine can predict in advance whether the
length value is wrong or not, thus saving the precious clock
cycles. The number of clock cycles saved would depend on

10 which bit of the length value the error occurred. This iIs un-
like other state machine where invalid data is discarded only
after the 16 clock cycles.

Case 3:
15 This case i1llustrates a working of the CRC check state 67.

The CRC value has 16 bits length. This state utilizes the da-
ta validity signal to make sure that the data i1s valid or not
and thus saving few clock cycles. Again, the number of clock
20 cycles saved would depend on which bit of the CRC value the
error i1s detected or which data bit is invalid. This i1s dif-
ferent from other state machine where the state machine waits

for 16 clock cycles to make sure that CRC is correct or not.

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

In this case, a data packet of 30 bytes length is sent to the
30 receiver end. Due to unforeseen or unknown reasons only 20

bytes of the data arrives at the receiver side. Unlike other

state machine that waits for the other 10 bytes to come - the

probability of other bytes coming to the receiver is very ra-



26receiver 27Manchester decoder module 1528upper layer WLAN module 30Manchester decoder
device 31send device 35LAN 37signal validity device 2038signal validity detector 39signal validity
controller 40Manchester encoder module 43flow chart 46ldle state 2547Preamble & SFD state
48Length state 49CRC check state 17

re - the improved PPDU length state 68, by utilizing the data

validity signal, determines that the data arrived is invalid.

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 validi-
ty 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

10 data packets. This also prevents retransmissions and colli-
sions from happening and thus improving overall efficiency of
the system.

Put simply, the embodiment uses the history of the signal for
15 generating information on the validity of each received data

packet. This is unlike other methods that only uses past in-

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
20 be applied to other types of packet data transmission.

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-

25 able embodiments. Especially the above stated advantages of
the embodiments should not be construed as limiting the scope
of the embodiments but merely to explain possible achieve-
ments 1T the described embodiments are put into practise.
Thus, the scope of the embodiments should be determined by

30 the claims and their equivalents, rather than by the examples

given.



52PPDU length state 54an end of reception state 3060flow chart 64improved Preamble & SFD state
65improved Length state 67improved CRC check state 19 68improved PPDU length state 20 Claims
1.A receiver device (40) of a wireless data packet commu- nication network (12,13), comprising 5a
receiver unit (26) for receiving at least one da- 18

Reference

10 local area network
12 transmitter side
5 13 receiver side
15 wireless medium
17 upper layer WLAN module
18 Manchester encoder module
19 transmitter
10 22 PLCP preamble and SFD device
23 PLCP header and CRC computation device
24  Manchester encoder device
26 receiver
27 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 47 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
67 improved CRC check state



ta packets, a decoder unit (30) for decoding the at least one received data packets and a data
validity module (37) comprising 10a data validity unit (38) for generating data validity information of the
at least one received data packet and a data validity controller unit (39) which is connected with the
decoder unit (30) and which 15 causes the decdder unit (30) to abort the decoding of the at least one
received data packet if the data validity information indicates that the data packet is invalid. 202.A
receiver device (83 of cliaiprbweeréiRlbe Hengddr wtin@®) is adapted for decoding Manchester data
packet. 3.A data validity module (37) for a data packet receiver 25device of a wireless data packet
communication network (12, 13), the data validity module comprising a data validity unit (38) for
generating data validity information of at least one data packet and a data validity controller unit (39)
which compris- 30 es an output connection for a receiver decoder unit (30) that decodes the data
packet, wherein the data validity controller unit (39) outputs a predetermined value indicating the data
validity information.



21 4. A method of operating a receiver device (40) of a wireless data packet communication network
(12, 13), the method comprising 5receiving at least one data packet, decoding the at least one data
packet, generating validity information of the at least one data packet, and causes the
decoding of the at least one data packet 10to ab@@ if the validity information indicates that the at least
one data packet is invalid. 5. The method of claim 4, wherein the at least one received data
packet is eéhkadled with a 15Manchester coding scheme. 6. A method of claim 4 further comprising
receiving a next data packet. 207.A method of claim 4, wherein the aborted data packet is not
transmitted to next layer.

1. A receiver device (40) of a wireless data packet commu-

nication network (12,13), comprising
5 a receiver unit (26) for receiving at least one da-
ta 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 pack-
et if the data validity information indicates
that the data packet is i1nvalid.

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 of a wireless data packet communication network
(12, 13), 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 compris-
30 es an output connection for a receiver decoder unit (30)
that decodes the data packet, wherein the data validity
controller unit (39) outputs a predetermined value iIndi-

cating the data validity information.



8. A method of claim 4, wherein 25the decoding comprises receiving a preamble and a start of frame
limiter (SFD) of the data packet. 9. A method of claim 4, wherein the decoding comprises getting
length value from a Phys- 30ical Layer Convergence Procedure (PLCP) header of the data packet. 10.
A method of claim 4, wherein 22 the decoding c®inprises checking Cyclic Redundancy Check (CRC)
value of the data packet. 11. A method of claim 4, wherein 5the decoding comprises sending the
packet data from a Physical layer to a Media Access Control (MAC) layer. 12. A method of operating a

data validity modyle (3¢), 81,3 SRR IRE M AR O R FHWULCE3D % a wire-
less data packet communication network (12, 13), the
method comprising
5 receiving at least one data packet,
decoding the at least one data packet,
generating validity information of the at least one
data packet, and
causes the decoding of the at least one data packet
10 to abort if the validity information indicates that the
at least one data packet is invalid.

5. The method of claim 4, wherein
the at least one received data packet is encoded with a
15 Manchester coding scheme.

6. A method of claim 4 further comprising
receiving a next data packet.

20 7. A method of claim 4, wherein
the aborted data packet is not transmitted to next lay-

er.
8. A method of claim 4, wherein
25 the decoding comprises receiving a preamble and a start

of frame limiter (SFD) of the data packet.

9. A method of claim 4, wherein
the decoding comprises getting length value from a Phys-
30 ical Layer Convergence Procedure (PLCP) header of the

data packet.

10. A method of claim 4, wherein



10packet communication network (12, 13), the method com- prising generating validity information
of a (encoded) data packet and outputting a predetermined value indicating the da- 15ta
validity information.

11.
5
12.
10
15

22

the decoding comprises checking Cyclic Redundancy Check
(CRC) value of the data packet.

A method of claim 4, wherein
the decoding comprises sending the packet data from a

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

A method of operating a data validity module (37) of a
data packet receiver device (40) of a wireless data
packet communication network (12, 13), the method com-
prising

generating validity information of a (encoded) data
packet and

outputting a predetermined value indicating the da-
ta validity information.



