SYSTEM METHOD AND COMMUNI CATI ON STATI ON FOR VA CE

AND NON- VA CE COVMUNI CATI ON The present

i nvention relates to a digital conmunication system conprising a first
station having a first digital radio unit and a second station having a’
second digital radio unit that is arranged for wrel ess conmunication wth.

the first s{ydrAbsee ‘whereby the systgmis arranged for pgpiseonssi
non-voi ce conmuni cation. Such a systemcan 5 be a cordless tel ephony

system such as a sQyéyy me
Lvor

Tel ecommuni cat i ons) system ARD 0 F{%&ﬂ@ﬁl gﬁsﬂ;g?@% a stand-al one

| ocal wireless systemor a wireless LAN applying simlar techniques, a
conbi nati on. of such systens, a mul ti medi a system or any other

sui tabl e system The present invention further
relates to a radio station for use in such a 10 systemand to a nethod for
use in the station. A digital comrunication
systemof this kind is known fromthe European pat ent application EP O

615 393. In EP 0 615 39Re preseny fivestichoreRtes a6 4 aligital E6mintuaioSiont systemon
comprising a first station having a first digital radio unit and a second station having a
second digital radio unit that is arranged for wireless communication with the first station,
whereby the system is arranged for voice and non-voice communication. Such a system can

5 be a cordless telephony system such as a so-calied DECT (Digital European Cordiess
Telecommunications) system, a cellular mobile radio system, a stand-alone local wireless
system or a wireless LAN applying similar techniques, a combination of such systems, a
multimedia system, or any other suitable system.

The present invention further relates to a radio station for use in such a
10 system and to a method for use in the station.

A digital communication system of this kind is known from the European
patent application EP 0 615 393. In EP 0 615 393 non-voice data packets are transmitted on
15 a cellular voice network by means of so-called data phones whereas voice communication is
done via voice phones. In the known system a pool of free voice channels is reserved for the
data phones that try to seize a free channe! from the pool when a digital data transmission is
needed. If unsuccessful, the data phone tries again within a matter of a few seconds. Such a
system is not very suitable for mixed voice and 'non-voicc data communication via a single
20 station when there is a need for quickly varying operation modes between voice and/or non-
voice data communication. In particular, in multimedia communications the station should be
able to very quickly change operation modes at quickly varying communication needs.
Further known is 2 DECT cordless telephony system as standardised by
ETSI (European Telecommunications Standards Institute). In such a DECT system, a TDMA
25 (Time Division Multiple Access) TDD (Time Division Duplex) system, voice and non-voice
communication are standardised in separate standards. For a voice communication or any
other real time communication a continuous stream of data should be guaranteed, whereas for
a non-voice data communication it should be guaranteed that the radio link is very reliable.
To this end, the DECT data standard prescribes various data formats and protocols to make a



15 a cellular voice network by neans of so-called data phones whereas

voi ce conmuni cation is done via voi ce phones. In the known system a
pool of free voice channels is reserved for the data phones that try
to seize a free channel fromthe pool when a digital data transmission is
needed. If unsuccessful, the data phone tries again within a matter of a
f ew secondsWOSAfRseR systemis not Vfl’y suitabl e for nmPgEUBYS®IEe and
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channel at a set-np request from either one of the stations, for connecting the first and second

station in a voice and/or non-voice mode on the at least one set-up radio channel at a connect

request, and for altering the voice and/or non-voice mode on at least one of the at least one
set-up radio channel at a further connect request without releasing the at least one set-up

15 radio channel, whereby the system is arranged for exchanging reliable data in the non-voice
mode by applying a reliable data protocol. The present invention is based upon the insight
that considerable time is saved when switching over from voice to non-voice communication

- mode and vice versa when the connection is not first released. A reguest from an application
to change modes can thus very quickly be met. When for instance two channels for non-

20 voice data communication were initially set up for a station, a voice transmission request will
immediately result in one channel to be dynamically allocated to voice transmission whereas
the non-voice transmission is not interrupted and only operates at a lower transmission rate.
For three initially set-up channels, the situation is even better because the data rate of the
non-voice communication is then more gradually 'adapte'ci. When applying DECT techniques,

25 the present invention has the great advantage that other DECT deviées that are located in the
vicinity of the current station are by no means aware of the mode change, and that thus the
system according to the present invention fully complies with the DECT CTRO06 coexistence
standard which should be complied with for DECT type approvals. The voice communication
may include transmission of speech signals, music signals, or similar real time signals.

30 In an embodiment of the digital communication system according to the
'present invention the reliable data protocol includes at least one of adding error correction
codes to the non-voice data, acknowledging exchanged data, or retransmitting corrupted data.
Herewith, reliable transmission of non-voice data can be guaranteed.

A particular and advantageous use of the present invention is the



It is an object of the present invention to provide a digital comunication
system of the above kind that is suitable for m xed voi ce and non-voice
data conmmuni cati on wher e conmuni cati on needs are quickly varying.

To this end the digital comrunication systemaccording to the present 10

I nvention i terized in that the systemis arranged | up at
| east one rgvé)lc%%% channel at a set-ugyrequest from gith%&"&%@lgw?hep
stations, for connecting the first and second station in a voice.
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i nvent i onepaaate infodules e be astd avithogikert system acompondatsCOndaf iscchsmbdads can delaocat ed
in the Lcinity of the current station are by no neans awgr.e of . the
mode charRsMULA aradle 1 oe juseribin' € ot & Lpersimal exummiery s nptter FRAUE e be

i nventi o mddly ferUeRplirgshenwdeh alNECDiradio ad&® imerotive iptdphital tablet fok dnstimee]

whi ch_shoul d be conplied wth f.or DECT type approvals. The voice

comu® cat i on may i nclude transm ssion of speech signals, nusic
signals, or simlar real tine signals. 30 In an

enbodi nent of the digital comunication systemaccording to the
present invention theThepresat inveation willnase be desaribeds by way af sxamplenwith ¢

addi ng erkfafened td fielac@mpanying 8AWASs! Whéde Non-voi ce data, acknow edgi ng
exchanged data, or retransmiting corrupted data. Herewith, reliable

transm ssion’ of non-v&i&d whamatically showga-ligitel eemmunication system according to
20 the present invention,

Fig. 2 shows a first and a second station according to the present
invention,

Fig. 3 shows a connection set-up and modification in a system according
to the present invention,

25 Fig. 4 shows message formats of voice and non-voice data in a system

according to the present invention, and

Fig. 5 schematically shows a sliding window protocol for reliable non-
voice data transfer between two statio;;s in a system according to the present invention.

Throughout the figures the same reference numerals are used for the same

30 features.

Fig. 1 schematically shows a digital communication system 1 according to
the present invention comprising a first station 2 and a second station 3. The first station 2

?



A particular and advantageous use of the present invention is the

conbi nation of a wireless tel ephone set and an interactive graphical tablet
in one station and t he conbination of a radio unit and a personal
conputer in another station. In this way, the i nteractive graphical
tabl et canveeeussegh as a renote device to enul ate i nput or #H%Bbk?oﬁﬁ and
fromthe personal computer. In this way4one can renmptely control one's
personal conputer 5 so as to run applications under WNDOAS[err] for

i nst ancehaspofirg digital radia unit$and thesconnd statiog 3. has a setdndaligitah eddio Bt 5pthal

keyboard

5 ot e TR B4 4 SRS Bfing Arah Rl WAl intiudiCarion o LR Bther ot 18 3 ¢ e

pr esent I voice mode and heambwttammodanfe?nnugmso?ghvamh nmggrmd;hn a | ocal
d- n ro n ar_to re DOV

ool | cat PORmopPERtor FREEER The TadiS it 3845 £ B8 i ok At arnm i so- v ¢

coupl i5n gczmedrlmamr(mgxial E&oﬁ&h@dilﬁles!‘fﬁlmdiﬁum&ndm Ismda:dpan ai? interface as

cellular te]e nnent . or the like. se |nvent|on nay al so
be. enbocrepardised by BT uioreah Tl borminicaons, Semanty frsgieor bub i aley
conponenfesst ifpRenttint et MRAKES ST 6tAér Rftalle radio Ms&uewwbsm (bes‘al' nserted

in a slot of a_personal conputer, and another nodul e can nodul e

for coupPysemnfarMebileCommynications). in the sxamples given, the dgnabnd@amns &tﬂndts for
hg:é?:‘gggperate accorde to the DECT Standﬁrd FOP'§ defafis dsciphon U ECTY tnl panfiiiape

vmcg convl\gum%auo%),(argned is to the handbook "Cordless Telecommunications in Europe”,
H.W. Tuttlebee, Springer Verlag, 1990, Appendix 3, pp. 273-284. On page 278 of this
handbook the DECT physical layer is briefly described and shown is a multicarrier TDMA
(Time Division Multiple Access) TDD (Time Division Duplex) DECT frame structure of
twice twelve timeslots in downlink and uplink direction, and a DECT message format for

15 wvoice, such a structure being well-known in the art. On pages 279 and 280 of this handbook
locking of handsets to a base station in idle mode, and call set-up is briefly described. For
non-voice reliable data communication referred is to the DRAFT DECT Standard pr ETS

. 300 435, September 1994, pp. 1-13, describing a so-called Type A data transfer with a

maximum unidirectional throughput of 24 kbits/s net for instance, and to the ETSI DECT

20 Standard ETS 300 175-3, 1992, p. 1 and pp. 43-52, showing multiplexing in the so-called
DECT MAC-layer (Medium Access Control), and unprotected and protected data formats.
The first station 2 comprises an interactive graphical tablet 6 which is coupled to the digital
radio unit 4. The tablet 6 is coupled to a microcontroller 6A for controlling display functions
and data transfer functions to and from the tablet, the microcontroller including a processor,

25 ROM and RAM memory, and I/O-ports. Such a microcontroller is well-known per se. An
interactive graphical tablet as such is described in the US patent No. 5,231,381 for instance,
the contents of which are herewith incorporated by reference. The second station 3 comprises
a personal computer 7 which is coupled to the digital radio unit 5. In one embodiment, the
combination of the stations 2 and 3 can be can be used as a remotely controlled personal

30 computer while at the same time allowing voice communication between the remote station

"and other stations. In this embodiment, a handset 8 is coupled to the station 2, and the station

3 is coupled to a jocal area network, or to a public switched network, or networks for voice
traffic. On the personal computer a program can run that is remotely controlled by the
interactive graphical display 6. For instance, a WINDOWS™ application can run on the



reference to the acconpanyi ng draw ngs, wherein

Fig. 1 schematically shows a digital conmunication system according to 20
the present invention, Fig. 2 shows a first and a
second station accordlng to the present i nventi on,

Fig. 3 shows a connection set-up and nodification in a system accordi ng
to the pre¥&P3ention, 25 5 Fig. 4 EHREOMHI;,qe
formats of voice and non-voice data in a system according to the

present J.oy 7 the interactive htcal tabletﬁemulﬁhﬁ the PEGHREPMY scpdehanghovs a
sliding“w g‘ﬂw R’?,gttegco ef"c')r rel |%1b? vol ce data transfer between

two st atkeybnard./iThe systemcheanciberbaq sw-alnee mm cargicss telephene system, or

Th h ' . 1 of h 30
o O OnWkn b OBtk HleBRonk erdR! Pig! 3" Yot BREA B ol il A"S, ST
communi Gedtion® copprisingla digitad ratliognit 40, an interateﬁvpga.phmal tabietdd Mabmqseu sing a

has. oS 1 12ds SHPORRLP PATBAN Tt LRGT tae SB6ohE bebisTghee R publice ong
digit al smdnal tdlecdmmunicitions netwoﬂam (Therstation 49 is artaigel dormixad veieg and hon-
wireless CO% éocrﬂalrglﬁnqgan\émnst bl'he%apdsgtt {Fcanbo%tarxlx Arginary telephone receiver, a
handsfree telephone set, or the like. Such handsets are known per se. A station 15 is shown
comprising a digital radio unit 16 and a personal computer 17, the station 15 being arranged
10 for wireless communication with a DECT base station 18 that is coupled to the network 14.
The station 9 can be used as a remote input/output device for the personal computer 17 while
at the same time allowing voice communication. A personal computer 19 is shown that is
coupled to the public network via an Ethernet 20. The station 9 can also be arranged to allow
data communication with the computer 19. Further shown is a station 22 according to the
15 présent invention that can communicate to base stations 23, 24, and 25 that are coupled toa
private automatic branch exchange PABX 26 having a so-calied backbone so as to allow the
station 22 to roam in a micro-cellular network formed by the base stations 23, 24, and 25.
- Such a PABX is described in the US patent No. 5,418,838, herewith incorporated by
, reference. A personal computer 27 is coupled to the PABX 26 via an Ethernet 28. In another
20 embodiment of the present invention, an interactive wireless station according to the present
invention can be used to get the latest information from the stock market while at the same
time ordering shares by telephone, or can be used in a security environment at airports where
a passport photo and passport data can be checked against a central data base while at the
same time allowing voice communication, or in similar applications that require mixed voice
25 and non-voice communications with uninterrupted traffic. So, the present invention provides
switching of assigned wireless resources between real time voice traffic and reliable non-
voice data traffic without first releasing all resources.
Fig. 2 in more detail shows the first and the second stations 2 and 3
according to the present invention. The first station 2 comprises an RF-front-end unit 30
30 coupled to an antenna 31 and to a control unit 32. The control unit 32 comprises a DECT-

" controller 33 for controlling data steams to and from the RF-front-end unit 30. When .
channels have been set-up such channels occupy given frequency-timeslot-combinations. The
DECT-controller 33 is coupled to a speech codec 34 that codes and decodes digital voice
data from and to the handset 8 to and from the DECT-controller 33. In case of DECT, the



voi ce node and in a non-voi ce node of comruni cation so as to allow a

mul ti medi a communi cation for instance. The radio units 4 and 5 can be
radio uni'ts inplenmenting the so- 5 called DECT (Digital European Cordl ess
Tel econmuni cations) Standard, an air interface as st andardi sed by ETSI

( Eur opean wigbpeegyuni cations Standards Institute), but C%Q_ﬁ_laso at

| east inplenent the air interface of og her suitable radi MWP4¥88s such as
GSM (d obal Systens for Mbile Comrunications). In the exanpl es given,
t he di geddet 34 dsla so-calldSABPENcdlec (AdaptipeDifferermtial Pulsé Todé MddaRiGIHCWith

conmuni 511 8t 8 56 BF SEETE TreRonR bbrntler 3014 BrBal ovples o mhusies 8¢ sons i n

Eur ope”as to provitle Husdrdatd £13eRntrSiNdat !Btk 3526 b SxternaP QevidPREN TS the3 - PP
273- 284, O1pr_|?)age 278 of this h%lciibook t he DECT E)hysi cg'f cayer S

bri ef | yintesactive geaphicalitablet,GnThescontrpl pnit 33, further compises a progesyord7 highsison

Mul t ipl WRQ ' L VA é?ok&k&?‘ Y God _

twi cgpt‘\%e veqtai%)nlédsr otsul ﬂﬁ@xg(%??r;ﬁﬁ nd up ?Zk |?léction,§é gyfg‘s’g% message

format ¢omtrolier 33,dhe bufferAShand the ugertdatacandegontyol,data path 3fn Theipath 36zcan be @n
ages . : se

Crati orP il & PO, ¥ Sriaf Y5 1A8) or any omBF il U0 B 6P Londuihd? R

non- voi data.r'Bie protessara37-can evaluate contral data geceived (via thetpath 36 aDRARBitrdDRCT

St andar . . . [ . ~ 13, ribin

so- cal I%&%yﬁ‘%ﬂnﬁt‘%&@rggﬁs 3?‘?‘5‘@9{3?@%’ tég?'%‘}(l%méﬁg .“f@@ F(fﬂ%ﬁcg‘“ﬁ’

t hr d0ghtousneadf the!sdtuptchirmelsair radio resouices ans, tozat deastointpart dyhanicaliy Switch

St andard S 300.,175-3.,19 . d . -5 hawi,ng,.mul tiplexing in

Cha s Gt g daa fgad yif &% s 36 of B i cinees SRAHY, o gl wBROR et o

and pro3 _ecﬁ\pﬂsedaﬁaﬁ-ﬁbnﬁénabl .unit 40\,maﬂ' antediriar 411, aﬁdll atcbmlalr?itm(‘jz}:) mhaelsnm unit g

i nteractjve graphi t abl et ich is coupled to t igita radi o

uni ¢ 4. RmpeE 3 SRCT ortmlr &% % trdke A3 BRGRTcAso ateeT cqRigAt PR | | ng
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i nstance, the contents of which are herewith incorporated by
r ef er entiee inagface glreitddt at i on 3 conpri ses a personal conputer 7 which

is coupled to the digpt §khdwit SornBitionSet-tparfd ' cAinB&idh TRAificdtioR in the

conbi nation of the stations 2 and 3 can be can be used as a renotel
cont r ol $¥5teMh & RScoRding 49 the pseseRt: inyenkian. Bveats asiafuaetinn ofjtirge harneshowp frghe e

rbag) rarace oAl ublers uf 2 LR Pirfiling deyiel rob Weiernll cdier 72 111 S
i s coupansifor theapriocessars 37 and A&t Viertigal lines indicateshe sourcesand sinks| of events; ES or
net wor kﬂd{cglrinél fheGffteractive graphical tablet 6, E37 indicating the processor 37, E47 indicating
the processor 47, and E7 indicating the personal computer 7. In order not to unnecessarily
complicate the signalling diagram, detailed signalling at the level of the DECT-controllers 33
25 and 43 has been omitted, such a sighalling being known per se. When necessary for the
understanding of the present invention, principles of such more detailed signalling will be
indicated. It is assumed that no radio link between the stations 2 and 3 have been set-up and
that the station 2 functions as a DECT-handset in idle mode first trying to lock on the station
3 functioning as a DECT-base station. In DECT, at each time instant each base station in
30 active on at least bearer so that handsets can always lock on a base station when they are
authorized 1o do so. With event B_SYN, the processor 37 initiates the station 2 to transmit 2
sync message via its RF-front-end unit 30. Locking assumed to be successful, in idle mode
the station 2 is locked onto the station 3. At a higher layer level, the processor 37 get a set-
_ up command SU_n via the path 36 to initiate set up of n channels, n being a positive integer.



traffic. On the personal conputer a programcan run that is renotely

controll ed by the I nteractive graphical display 6. For instance, a
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the PC s di@glgzii/gégfreen and keyboard. The system | can _either be a
st and- al one” Sy a cordl ess tel ephong system or eVENIBPSOLISE || ar
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results in 2 number of sub-requests so as to switch off the relevant codes, to initialize the

relevant data buffers, or the like. In the signalling diagram this is schematically indicated

15 with the request event LC1_RQ, an indication I_2D to the personal computer 7, and the
acknowledge event A_C1_RQ. When all right, at a higher layer leve! the processor initiates
an acknowledge command A_RQ_OKI1 to be sent via the path 36. Thereafter, at a logical

- level two simultaneous data channels of 32 kbit/s each are available for reliable data

communication. To this end, a reliable data transmission protocol is loaded by the processors

20 37 and 47 from the respective ROM memories 38 and 48 for the two data channels, and data -
communication can start, It is now assumed that the higher level application wants a voice
communication to be started on one of the assigned channels for non-voice data -
communication because the handset 8 goes off-hook or because an incoming call request is
received. Then, the higher level layer or application initiates a further connect request

25 C2_RQ(v&d) for a voice and a data channel to be sent to the processor 37. After processing
of the lower level request and acknowledge messages LC2_RQ and A_C2_RQ by the
processors 37 and 47, the processor 37 initiates an acknowledge message A_RQ_OK2 to be
sent via the path 36. After initiating the request LC2_RQ, the processor 47 sends an
indication I_VD to the personal computer 7. Herewith, without interruption of the data

30 transfer, though further data transfer occurs at a lower 32 kbits/s rate, a voice

" communication can be initiated very quickly. Similarly, the data transfer rate can be altered

to a higher bit rate again when voice communication is no longer needed. In a basic form of
the present invention only one channel is initially set-up, but this has the disadvantage over
the setting up of more than one channel that data transfer is temporarily interrupted when a



-Such a PABX is described in the US patent No. 5,418,838, herewith

I ncor porated by reference. A personal conputer 27 is coupled to the
PABX 26 via an Ethernet 28. In another 20 enbodi nent of the present

i nvention, an interactive wireless station according to the present
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whi | e at tﬁggggﬁgw time ordering slgares by tel ephone, %ﬁ'ﬂgﬁl% used in
a security environnment at airports where a passport photo and passport
dat a carohe coffmifektiog ¥ med. Whee iitidlly Mereahfinew sHahheds Riveltosn set up thishe time
al | ow ng, voi ce, conmuni cati on, ogr I n sim I%r applicgatjions that require m xed
voi ce 2:hasthe adyantags tat Utsration of the pansveiee 9l FemmuNCation bit RIeAF MU So. t he
pr esent grrmqgﬂ%l on provides swi tching of assigned w rel ess resources
between Teal time voice traffic and reliable non- .voice data traffic
without first rel easiFig 4showsanessageformats of voice and non-voice data in the-pystenplj
mor e §etbdraftd Wihd Bitseht vkt shiin %&Bﬁ@rﬁgﬂ!&%& datf Réfmidy PDF o CCOT di NG

to the present 1 nventi on. e first statlon r-ses an ont - end

uni t 30 iprotesteshdatal such asmeal timenvaiceadataangd 2 PECTCMAG-ayendata famat PRE foont r ol
unit 32 ¢ [ . | €4 'yl .eans to
and froﬁWﬂ%@%‘dﬂ bl}?nn?“-gﬁeé_ e’nﬂg!ﬁ %ﬁ%’%%ﬁ%@{%gyﬁﬁ%@gﬁ&%ﬁlﬁb such
channel sanddTRO Y CycliccRedundmoy Coge)tof ibchitstis failvisied y irespectivel 320 bits unprotected
DECT- conj r o r i s_coupl t. € 4 at nd_decodes
di gi t ol St DBD and Tout pop o b o RPRE Sl AL P £ aed PPS Joleed B
DECTﬂl?FnId&%’oieeﬁozBBiés Pn(RA?gS’B, afd DngcE?pek:ﬁel y- The Ppr?tectiogo tgts %g&f P3fandsP& )
so-calle code aptiye erent i. e e atio wi t
S0 U1 e Abdtoseroday (o39Rie e dle raHE fetitble, Berdiermiots, fofpetingr seible
coupl ed doa-vdideldatLéontbetion, messag@ﬁcﬁx@wmﬂﬁéni&n& rétfiéy aré appliedrid casendfr ol  dat a

e

th 36 t t | _devi h t
ba cocx)-ru%tnedex:\(esggré?. Botl?\{xhgr%teit%g zmc'il Sf)rol:ectcad messages have four bit trailer bits X for

other purposes. When switching over from voice to non-voice mode, the DECT-controllers

15 33 and 43 are instructed by the respective processors 37 and 47 to apply the appropriate

message protocol.
. Fig. 5 schematicaily shows a sliding window protocol SWIN for reliable
. non-voice data transfer between the two stations 2 and 3 in the system 1 according to the

present invention. At the left a pile of transmit packets TP is shown, at the right a pile of

20 received packets is shown. At the left a sliding window WIN is shown that slides along .
packets under transmission, indicated with *Busy’. Also shown at the left are packets already
transmitted, iMiétd with "Done’, and packets still to be transmitted, indicated with *To
Do’. Similarly, at receive side, the received packets are indicated with *Rec’ for packets
already received, and with "Empty' for packets s_iill to be received in empty buffer locations.

25 Arows 'ACQ’ and "DATA" indicate packet acknowledgement and flow of transmit data. As
time proceeds, the window WIN slides along the transmit packets. Such a protocol that is
known per se does not require extra buffers so that there is no extra transmit delay and is
transparent to re-connects because protocol information is maintained across the connections.
The protocol is applied in both the stations 2 and 3. |



Interactive graphical tablet 6. The control unit 32 further conprises a
processor .37 which is 5 coupled to a ROM RAM nenory 38. The processor 37

controls the codec 34, the DECT- controller 33, the buffer 35, and the
user data and control data path 36. The path 36 can be a parallel 8
bit 1/0 pa lal 1/0 path, or any other suitable I/

comrands arr}g‘”ﬁwg&(rjat a. The processor 3y can eval uate con??gﬁgg'g{lggrecei ved
via the path 36, and control a switch function in.the DECT-controller

33 so as%Mnam cally switch on/off the codec path 10 to one of the
set-up channels or radi.o resources -and to at |east i) pasisHEynans HENy
switch on/of f user data received via the path 3¢ to tRErLI€EDUP

channels. Siml ar ation 3 conprisEsTan RF-1ront-end
unit 40, an antenlﬂl‘m“l‘u\m'ﬁmu)m‘rol unit 42. The control unit - 42
conprises a DECT- cdnt fol ter 4§, a codec 44, a buffer 45, a user data and
control path 46, a processor 47, and a ROM RAM nenory 48. The user
data and control data path 46 15 can be coupled to an external device such
a -t he pel.sonal conputAdigial cammunication syptenhcomprisingcd first statiomhavinga fitst t he
public sy t ; it . '

i i i Ol d8g s 3l 8 oo sl niving b Wi Qghel rab) i I¢ EHikehd For®
connect i wirelesst compmunichtion sithrtbe firsd statiy iwherehy ithensyistent isarranged for soicerard
according to.the present i ng.i.on, . a. fu | f.line t. are
Shown 1 ofonrFpice Epah fieitin, (RAEsriaRs inuifi e nfients SR e Bng W alie o) 1 1 g
devi c§, 6nerratdiocchpmnel anaketampirpquestr from either oneofl teatatiohs, for connecting thé3firsand 47.
Vertical _ljines jndicate the squrces and si.nks .of events, E6 . Jndicating
Uhe. | nt eFHCERE SHH08 TR BNoRE S D8T-vEi mOHEIPR 41 ) Aot Q%R i chghie £5

i ndi cat i :gg; connect trégtieft] mﬁﬂ@nezﬂgl mamdicEind/?dﬁ&ﬁdimnbd&orpalﬂleaﬂaﬁedmﬁvut er

7. In order not to unngcessardily CO i cate the signalling diagram
det ai | egRaPASHERY TehgP JE4i0 REATREhALR fgfther cEMISECTPAURST, WHBPY SFIGESing DB IR 43 has
been om érecsdt-up slfic Shanhél dhéreby thedyitem K 2ihgl@ forskchaiBMB rERbRESadd 1h ther t he
underat andi ngﬁorfngéghgy present .invention, principles of such nore detailed

si gnaPl i MR-V applyipg)a seliable daa protcelssuned that no radio |ink between

the statgons 2 and 3 Aifab@miindiidatibl sypsiéh accordidg Wl cldiel, ShiitkdiR herefiatiet | ONS
as a DECT-handset in idle node first trying tg l'ock on the station 3
f unct i onfaRyPepsocy] includes;atdeast eng of Adding eriop-carrection godes te thecnonrkoicgdataeach base

station idkndVledgifg Ei(&aﬁ’%%d%d, oF PdtraR ity cdftupleddaaandset s can al ways | ock
on a base station when they are . authorized to do so. Wth event BSYN,
the procd®ssor 37 ini tA digital ommunication system accordingsteiclaims 1 or 2, sheteimthesage
via iiks c‘o?ﬁ}ﬂ-i | ‘,{2&35 @;%ﬁ" RMGEH ful, inidle
node 15 B%Eﬁé%sh: atlorfvgalicééﬂg% e éoegtgr(') iﬁgl S a%’?é?{ﬁ"g At géhi gher | ayer

| evel , t4he processor Adigijak communication system according to claims 1, 2 or 3, wherein

the second station is coupled to a personal computer.

S. A digital communication system according to claim 4, wherein the
personal computer is arranged to operate according to a given user program and the second
20 station is arranged to emulate input and/or output functions of the personal computer on the
| interactive graphical tablet.
6. A digital communication system according to claims 1, 2, 3, 4 or §,
wherein the system is a stand-alone system.
7. A digital communication system according to claims 1, 2, 3, 4 or §,
25 wherein the system is a cordless or cellular telephone system in which the first station is a
" mobile station.

8. A digital communication system dccording to any one of the preceding
claims, wherein the system is a DECT system.
9. A communication station for use in a digital communication system
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up command SU n via the path 36 to initiate set up of n channels, n being a
positive integer. Iml I he exanpl e given n=2=4a-bBECl.-a — ...,
channel is a frequenlclum” slm“ml(u nati on. The pr ocie$ BT SHEET HAS Riin |

interprets the commant SU i afld fnitiates a |ower layer llevel K&tLAFD
request orywgoyesgnt LSU.l to be sent to the station 3 vi e air
Interface for getting a first.channel.iplhen avai | abl e,gcf’ﬂ’eqaﬂpaﬁessor 47
sends an indication | _ CH to the personal conputer 7 to indicate 5 that
the fir atrangedroeioics and abraveice eomiminicdtion] #hichtomftARMGOHRITR tonfiisd £ 1 1 St
channel . . Fﬁ}ss{gﬁn nt ACH to he sent to the station 2 via tlie air

ntor f adisitakradia u fhat B ATAPES, 'gpwreless commypication; Wi ¢ digitahradioyatt ofrad
acknow egfRFRBmARIAtion Statich, charh@erized ih et URSE@AhiniStion stai6 &%%ﬁgé;xsmw and

47. \Wen all requested assignnments are successful, the processor

i ni ti at sendshsetuRTEApESHIghe fTer somprupisation statien whieh isiasrapgedifos getting opiat
rel evanieaeXdie Mo chnnel 8VIhE Set-dp relticde, AaAHE &rﬁhﬂﬁ?ﬁomPﬁﬁH hs%&ﬁgr””e' s have
Th f t'he S a con

t hus been set up. ereafter, processor ‘ge ct request
C t Q 2&sranged tosendha cAnneet requast toibe durther communication station which isarmangedfannel

pr esent m{;@@,% LS ' )| I 2d) '
resul ts!‘%‘n a %edra;.ng?lmsugﬁ%quegtuék?&%gh?lﬁgﬁ)?@ggwgﬁ?hg&g% codes,
to init ithe atdeast bre set-up radid shannel atthercdnnedtaequestoand that thielcommunication
signal li ' [.S oA | L ndi e with the request
cvent. L SRS ERFAR hobried o RRYR ihit Tohicot REER S reirat ommipiieainy
ackniiM eddtien ehixhtis AGanged. fok\iltering|the voigdhand/art non-voighmode arysrledseusd of the
processof,initiates . .an_ackpo e _Cco nd A F 1 to.,be sent via the
Do b 365t el dnk ArEND ragio cpgd S [h8 Mot ol Pl O TRNREC R IeaBihanne s
of 32 Kkibhé ket-uparatiioathansel,awherédycthe eominthicationcstativhf are arranged for exchanging

reliable data in the non-voice mode by applying a reliable data protocol.

10. A method for use in a communication station to be used in a digital

15 communication system arranged for voice and non-voice communication, which
communication station comprises a digital radio unit that is arranged for wireless
communication with a digital radio unit of a further communication station, characterized in

_that the communication station sends a set-up request to the further communication station,

that the further communication station sets up at least one radio channel at the set-up request,

20 that the communication station further sends a connect request to the further communication
station, that the further communication station connects the communication stations in a voice
and/or non-voice mode on at least one of the at least one set-up radio channel at the connect
request, that the communication station further sends a further connect request to the further
communication station, and that the further communication station alters the voice and/or

25 non-voice mode on at least one of the at least one set-up radio channe! at the further connect
request without releasing the at least one set-up radio channel, whereby the communication
stations exchange reliable data in the non-voice mode by appiying a reliable data protocol.
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comuni cation. To this end, a reliable data transm ssion protocol is |oaded
by the processors 20 37 and 47 fromthe respective ROM nenories 38 and 48

for the two data channels, and data conmmuni cation can start. It is now ,
assuned that the higher |evel application wants a voice comuni cati on

to be jstar_t‘gggqﬂgsgpe of the assigned channel s for non-voi Gegiaédoiiss

conmuni cati on "bécause the handset 8 goes of f-hook or because an i ncom ng

call "request is recei ved. Then, the higher |level |ayer or application
initiates a further connect request 25 RQv&d) for a voice and a data
channel to be sent to the processor 37. fArter processing of the | ower

| evel request and
processors 37 and
RQOK2 to be

t he processor 4
Herew th, w thqut
data transfer
can be initiat

S RQ q7d16_C2_RQ by the
; } anJacknow edge nmessage A
Hat 1o gg request LC2_RQ
gf sdnal conputer 7.
t hough further

™ e’ co ni cati on
%’sf\& r?ate can be
4 1]

gknomﬁedge ness
, the processor

interru
ccurs at a

altered to\a hi gher bitt S no

| onger needed. IN a basic f vemit | of—pnl e
channel is initiaNy set-up hnt Ve t he
setting up of nore ¢r ip tenporarily

i nterrupted when a i s¥need. Wen
initially nmorel®han t has the
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5 according to the present invention. Shown is a DECT MAC-| ayer data format

UDF for unprotected data such as real tinme voice data and a DECT
MAC- | ayer data format PDF for protected data such as reliable non-voice
data. Logical control channels LCH occupy 48 bits, and CRC (Cyclic

Redundancywaoxtadssef 16 bits is followed by respective 320PGi/BI6BHIPE ot ect ed
data UPD and four groups of 64 bits protected data PD1, PD2, PD3, and- PD4
followed by 10 16 protection bits Pl, PPz P3, and P4, respectively. The

protection bits P1, P2, P3, and P4 ré added to user data to nake the
data transfer reliable. Furthernore, for getting a reliable non- voi ce
data connection, nessage acknow edgnent and retries are applied in case of

corrupted messages; Bpgh unpLeidit ed rot ect edrelffages \hagp four bit
trailer bits X for ot hed purposes. en 1 ng over flromvoice to
non-voi ce node, the¢ DECT-corn S 33 and 43|are instrjucted.by the

respective processors 37 and 47 to apply the appropriate nmegsage

prot ocol . Fig. 5 schematichlly showd a slfii ng

wi ndow prot ocol SW Ny elli abl e . non-voi ce fata trangfer Hetween the
two stations 2 and|3 In system 1 aggeryding to the prjesent¥
invention. At the.{left a pijle _of tranSmt packets{TP is shqwn, at the
right a pile of 20| receiveq packets he 4 g g4 sliding w ndow
WN is shown that §lides al gng packets under {ran sifon, indicated
with "Busy'. Also $hown at tlhe left aA&c"ﬂackets al [ eady transmtted,
indicated with 'Dope', and packe S & € trapsmtted, Jindicated with
"To Do'. Simlarly, at |receive side, the rece|lved packdgts are
indicated with 'Re¢g' for padkets already rece|ved, andjwith 'Enpty’
for packets still {o be recgived in errplly Reffer | pcations. }25 Arrows
"ACQ and 'DATA' ifpdicate pgq \f edgepent apd flow off transmit data.

As time procegds, the window WN slides alo t hd-CM2ingmi t packet s.
Such a protocol that is known PRI CHEE does not f xtra buffers so

that there is no ektra trangmt del ay jan .ranspare*t to
re-connects because¢ f mati on i s mai ntaj ned acro$s the

b D cm)col
connecti ons. I"kﬁp&tmol is applied in both fhe statigns 2 and 3.
C1-RQ
W)K' LC1_RQ
LD2
AC1_RQ >
|
C2_RQ
|
mzd)\‘ 12 RQ
LVD
A_C2_RQ >
A_RQ_OK2
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CLAI .VE: station having a first digital radio unit and a second
station having a second digital radio unit that is arranged for wrel ess
comuni cation with the first station, whereby the systemis arranged for

voi ce and non-voi ce conmuni cation, characterized in that the systemis
arranged f¥PI¥WS6I ng up at | east one radio channel at a %fyoﬂ uest from
either one of the stations, for connecting the first and second station in
a voi ce and/ or non- voice node on the east one set-up radi o channel at
a connect request, and for altering th oi ce and/ or non-voi ce node on at

| east one of the at |east one set-up radio channel at a further connect
request without releasing the at | east one set-up radi o channel, whereby’
the systemis arranged for exchangi ng data having a reduced transni ssion
error probability in the non-voice node by applying a protocol resulting in
a decreased transm ssion error probability. :

uF—~f  cH CRC UFD X
PoF— 1ch | cre |t |f|poz2|Bleos|E|roe [B] X
77777 7777, t

Done—~ :\\\\\\ Rec_ | \\\\\

WIN~ | 3 /i>i>£;;>>

B | Z

" LU ANEANNNNN

To Do —|- Empty./"
1P SWIN RP

FIG. S



2.

A dlgltal communi cati on system according to clmlnﬁﬁmﬁ&kMEFESHﬂg‘

rel.iable data protocol includes at |east one of adding error correction

codes

to the non-voice data, acknow edgi ng exchange N
retransmitting corrupted data. 3. A digital co ﬁt@ggﬁ§ﬁ§é§gEgp
according to clains 1 or 2, wherein the first station c rises a telep1o1e
handset and an interactive graphical taldet. 4. A
conmmuni cati on system according to clainms 1, 2 or 3, whe e|n t he second

station iGLAIME ed to a personal conputer:- digitat

communi cation system accoﬂmmﬂmmlmmm’ V\/nerel n the personal corrputer s

dipétialt 92

arranged to operate accor

1. A digital communication system comprising a first
station having a first digital radio unit and a second station
having a second digital radio unit that is arranged for wireless
communication with the first station, whereby the system is
arranged for voice and non-voice communication, characterized in
that the system is arranged for setting up at least one radio
channel at a set-up request from either one of the stations, for
connecting the first and second station in a voice and/or non-
voice mode on the at least one set-up radio channel at a connect
request, and for altering the voice and/or non-voice mode on at
least one of the at least one set-up radio channel at a further
connect request without releasing the at least one set-up radio
channel, whereby the system is arranged for exchanging data
having a reduced transmission error probability in the non-voice

mode by applying a protocol resulting in a decreased transmission

error probability.

2. A digital communication system according to claim 1,
wherein the reliable data protocol includes at least one of
adding error correction <codes to the non-voice data,
acknowledging exchanged data, or retransmitting corrupted data.

3. A digital communication system according to claims 1
or 2, wherein the first station comprises a telephone handset and
an interactive graphical tablet.

4. A digital communication system according to claims 1,
2 or 3, wherein the second station is coupled to a personal
computer.

5. A digital communication system according to claim 4,
wherein the personal computer is arranged to operate according



‘"'\!
to a gi ven user program and the second station is arranged ttd'é E ﬁﬁﬁjt
and/ or output functions of the personal conputer on the rnteractlve
graphi cal tabl di gital comuni cation systen1accord|ng to
clainms 1, 2, BﬂIHm ,i,“""\"mmm the systemis a stand-al one system 7.
A di gi taI cormum cation system according to clains 1, 2, 3, 4 or 5, wheriein
the systemis a cordless or ceIIuIar t ek@phone systen1$n whi-¢h-t-he.. fi.rst;
station is a nobile station. A digital conmuni cation system
accor di ngQ o® aB¥yVeRe UL ﬁ’éoﬁlré@e(ﬁf’r?g 1o FRCORMH PR hLPRel8y sr&RIIeda tOECT

system erfalate input aﬁdﬁ@ﬁﬂbﬁt atlQﬁnét@bh@notothésQer@oﬁadl@dﬁﬁuter
conmuni catiQ stem arranged ce and non-voice conmmunication,
whi ch coﬁﬁh‘ﬁga s etien * Eé%ﬁ %ital radio unit that is arranged
for wireless communication with a di gltal radio unit of a further

communi cation statip acteriz in that the comy catlon tatio |s
arranged to send a se Qilp arlecfhogns untlcﬁtl‘nleoq‘ GRS &SRR 1n§“ é‘ta o

whi ch is Zar rangedr o, séheraen uphatsysast onea rmruifﬁﬁennmlsmtertne set- up
request, that the communication station is further arranged to send a
connect request to the further comunication station which is arranged for
connecti ngr t he comfurilitiitadn cmmugeRtipn system according to claims 1,

2, 3, 4 or 5, wherein the system is a cordless or cellular

telephone system in which the first station is a mobile station.

8. A digital communication system according to any one of
the preceding claims, wherein the system is a DECT system.

9. A communication station for use in a digital
communication system arranged for voice and non-voice
communication, which communication station comprises a digital
radio unit that is arranged for wireless communication with a
digital radio unit of a further communication station,
characterized in that the communication station is arranged to
send a set-up request to the further communication station which
is arranged for setting up at least one radio channel at the set-
up request, that the communication station is further arranged
to send a connect request to the further communication station
which is arranged for connecting the communication stations in
a voice and/or non-voice mode on at least one of the at least one
set-up radio channel at the connect request, and that the
communication station is further arranged to send a further
connect request to the further communication station which is
arranged for altering the voice and/or non-voice mode on at least
one of the at least one set-up radio channel at the further
connect request without releasing the at least one set-up radio
channel, whereby the communication stations are arranged for

exchanging data having a reduced transmission error probability

in the non-voice mode by applying a protococl resulting in a
decreased transmission erxor probability. |
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a voi ce.and/or. non-voi ce .node on at |east one of the at F&s—t——enewser__.up._
radi o channel at the connect request, and that the comm FH&&Q@W:Q@SWE@I

further aﬂlMHﬂHLnﬁuumln further connect request to the[Turther
comuni cat'¥ ey h is arranged for altering thge !/oi,;cﬁ ﬁ@md{@ }
lj

non-voi ce mode on 4t fea%t one of the at |east one set - up; radi o'“uh‘é?\%e
the further connect request wthout rel éasing the at | east--enre-set-u agio

channel , whereby the co nication stations are arranged for exchangin
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station, thateddecdughhetueoEENEeALAR c8tabhORESRLESHUP tiad @3R! QNaHadi O

channel at the ) . )
communication station sets up at least one radio channel at the
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set-up request, that the communication station further sends a
connect request to the further communication station, that the
further communication station connects the communication stations
in a voice and/or non-voice mode on at least one of the at least
one set-up radio channel at the connect request, that the
communication station further sends a further connect request to
the further communication station, and that the further
communication station alters the voice and/or non-voice mode on
at least one of the at least one set-up radio channel at the
further connect request without releasing the at least one set-up
radio channel, whereby the communication stations exchange data

having a reduced transmission error probability in the non-voice

mode by applying a protocol resulting in a decreased transmission

error probability.



set-up request, that the conmuni cation station further sends a connect
request to the further comunication station, that the furthleé'j IPOJ
RO Dh o

communi cation station connects the conmuni cati on st at i ce and/ or
non-voi ce node on at |east one of the at |east one set-up radig.channel at
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EME further
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(57) Abstract

Known is a digital communication system comprising wireless terminals for voice and non-voice data communication. In order
to get a flexible mixed voice and non-voice data communication system, terminals for mixed real time voice and reliable non-voice
data communication are provided in which set-up channels are dynamically assigned to non-voice or to mixed voice and non-volce
communications without first releasing the assigned communication resources, Herewith, at a higher level layer such as an application
layer very fast switching over is achieved while other devices in the system are fully unaware of such switching over. In multimedin
communications, such a fast switching over is particularly advantageous.




