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wireless |local |oop (WL) systens, and devices for carryih out the

met hod Description 5 The invention relates to a nethod
for dynam c channel allocation in radio systens, especially for
wireless local Iloop (WL) systens, and; devices for .carryi ng out

t he net hod. - Radi o systens have becone nmuch nore significant 10
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pl ant network, however, would require considerable i nvest ment
costs so that the private providers would not be conpetitive. The data
are therefore tPERSATPEER™ rom a base station to the user unit by neans
of radio. Such wreless |ocal |oop (WL) systens allow centralized 20
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branching line plant. j In radio systens, dynam c channe
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wireless local 1loop (WLL) systems, and devices for
carrying out the method.

Radio systems have become much more significant

10 in communications and data technology, especially since
the Federal Post Office have lost their telecommunica-
tions monopoly. The reason for this is that private
providers do not have access to a line plant network to
the individual households. The creation of such a line

15 plant network, however, would reguire considerable
investment costs so that the private providers would not
be competitive. The data are therefore transmitted from
& base station to the user unit by means of radio. Such
wireless local 1loop (WLL) systems allow centralized

20 supply to households without corresponding creation of
extensively branching line plant.

In radio systems, dynamic channel allocation is
required for adaptation to changing transmission rates
since the number of available channels 1is greatly

25 limited. The data produced must therefore be distributed
over the individual channels so that the available
channels arxre utilized optimally. At the sam= time, the
radio system must be able to respond flexibly to changes
in the transmission rates. The cause for changing trans-

30 mission rates can be the data service itself or the
setting-up and clearing-decwn of simultaneous connections
with constant data rate such as, for example, voice
transmissions. '

In the known radio systems which transmit in

parallel in a plurality of channels between transmitter
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and receiver, the data produced are mappad into the

allocated <channels in accordance with & certain



si nce -the nunber of available channels is greatly 25 |imted. The data

produced nmust therefore be distributed over the individual channels so
that the avail able channels are utilized optimally. At the sanme tineg,
t he radi o system nust be able to respond, flexibly to changes in the

transm ssion rates. The cause for changing trans- 30 mission rates can be
the data service,itself or the .. .setting-u nd, cl earingzdown of
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late in the mapping algorithm, in contrast, this will

lead to data losses. The reverse applies in the case of

a reduction of channel capacities, i.e. too early =

reduction leads to data losses and too late a reductiocn
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can lead to the occurrence of pssudo data. In bidirectio-

(1]

.
b=
same tima acts

nal transmission, each transmitter at th

a receiver so that the abovemsntioned errors can occur

o]
(0]

. ]
.

each transmission end

o
cr

The invention is therefors basad on the techniczal

[\
[}

problem of creating z wmethod for dynamic channel alloca-
tion in radio systems, and devices for carrying out ths
method, in which the changed channel allocation becomes
effective simultaneously for transmitter and receiver.
The solution of the problem is found in the
features of patent claims 1, 8 and 11. By establishing
that an involved station is the master which dexives nsw
channzl and link tables from the data transier load ani

[\%]
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transfers these to master and slave, the system is placed
30 into a state of expsctation, ahd in the case of a duplex
radio transmission 1link, the master can bes definsd
independently of the initiating station. The finzl
reconfiguration is executed by sending out a reconfigura-
tion signal from the master to the slave and by acknow-

ledgment of the reception by thes slave, the reconfigur-

(V3]
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ation and acknowledgment signals baing ignored in each
case by the mapping algorithm. At the sams time, ths
reconfiguration signal and ths acknowledgmant signzl
overlap in time with the allocation or withdrawal proce-



ate in the mapping algorithm in contrast, this wll | ead to data

| osses. The reverse applies in the case of a reduction of channel
capacities, i.e. too early a 15 reduction |leads to data | osses and too

| ate a reduction can lead to the occuryence of pseudo data. In

bi di recti o- nal transm ssion, each transmtter at the sane tine acts

as a receiver S&lfé'@tféf‘ec}?@%{fa%{étllsoﬁﬁdtﬁi rﬂ&e wt%cwaster (8§ &agh
transm ssi on end ntip refore based on,the
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signal and the %no ap
al | ocation or VP¥ Har \ﬁ%av§§bcyhen a plurality of channels are allocated

or withdrawn, the same methods can be carried out in

15 parallel. When expected signals are not received, the
master or the slave can return to the initial state after
a presettable number of cycles or time, which prevents
the system from being in an unstable state over a pro-
longed period of time.

20 In another embodiment andéd with the instruction
for reducing the channel capacity, the channel to be
deactivated is taken out of the mapping algorithm at the
master end in the direction of transmission whilst it
remains tied in in the receiving direction. At the end of

25 the slave, the relevant channel remains tied into the
mapping algorithm. The master can then send the reconfig-
uration signal to the slave via the channel to be deacti-
vated. After the reconfiguration signal has been
received, the slave sends an acknowledgment signal to the

30 master and unties the channel from the mapping algorithm
at the transmitting and receiving end. After receiving
th
the channel from the mapping algorithm at the receiving

(D

acknowledgment signal, the master then also unties

end.

35 In the case of an allocation of channsl capacity,
the newly allocated channel is activated in the transmit-
ting and receiving direction on the side of the master
without being considered by the mapping algorithm,

-

however. On the side of the slave, the channel to be



=3- - dures for the channels on the side of the master (2) and of

the slave (3), which avoids data | osses or the injec- tion of pseudo
dat a. O her advant ageous devel opnments of the invention 5 are
obtained fromthe subclains. In a further enbodi nent, t here exists
exactly one virtual connection nodule for- 4+ each active slave in the
mappi ng nodul e of the master, and al so _exactly one, virtual cgonnection
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15 allocated channel is also tied into the mapping algorithm
at the transmitting end by the slave.

To carry out the method, a base station acting &as
master with a bidirectional interface which is connected
to the telecommunication networkx and which is connsacted

20 to a mapping module is used, for example. On the radio
side, the mapping module is connected to an RF module via
a data bus, the mapping module being driven by & protocol
controller connected to the bidirectional interface. In
another embodiment, the mapping module is formed by a

25 multiplexer on the network side and by virtual connection
modules on the radio side. The user unit acting as slave
comprises a mapping module which is connected to an RF
module arranged at the input of the user unit on the
radio side. On the user side, the mapping module is

30 connected to the respective terminals of the users. In
another embodiment, the mapping module can be formed by
a virtual connection module on the radio side and by a
multiplexer on the user side.

In the text which follows, the invention will be

explained in greater detail with reference to a preferred

LI
wn

exemplary embodiment._The figures show in:

Fig. 1, a block diagram of the radio system,

Fig. 2, a layer model of the radio systen,

Fig. 3, a state machinzs for a base station in the case



the acknow edgnent signal, the master then al so unties t he channel from

the mappi ng algorithmat the receiving end. 35 In the case of
an allocation of channel capacity, the newly allocated channel is
activated in the transmt- ting and receiving direction on the side of
t he master wi t hout being considered bys the mappi ng al gorithm
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telecommunication network, a protocol controller 5, a

mapping module 6, a data bus 7 and a radio-fregquency (RF)

module 8 with an air interface 9. The mapping module 6

comprises a multiplexer 10 and a multiplicity of virtual

[
in

frequency (RF) module 12 and a mapping module 13.

connection modules 11. The user units 3 comprise a radio-
Like

the mapping module 6 of the base station 2, the mapping

module 13 of the ussr unit 3 comprises a multiplexer 14

and a virtual connection module 15. At the user end,

the

22 multiplexer 14 is connected to subscriber interface

circuits 16 of connected terminals. The protocol control-

ler 5 is connected bidirectionally to the bidirectional

interface 4. Furthermore, a signal output of the protocol

controller 5 is connected to the control inputs of
25 multiplexer 10 and of the virtual connection module
The RF module 8 is connected on the radio side to
virtual connection modules 11 of the mapping module 6
the data bus 7. The RF module 12, equipped with an
interface 17, of the user unit 3 is connected to

the
11.
the
via
air
the

30 virtual connection module 15 of the mapping module 13,

In the radio system 1 shown, the base station 2

is the higher hierarchy level in relation to the user

units 3 and therefore assumes the function of the master.

The data, arriving, for example, from the telecommunica-

35 tion network, are pressnt at the data inputs of
multiplexer 10 of the wmapping module 6 via

bidirectional interface 4.

the
the

he protocol controller 5

derives appropriate control signals for the multiplexer

10 and the virtual connection modules 11 of the mapping



.To carry out the nethod, a base station acting as master with a
bidirectional interface which is connected to the tel ecommuni cation
network and which is connected 20 to a mapping nodule is used, for
exanple. On the radio side, the mapping nodule is connected to an RF
nodul e vi a a data bus, the mapping mdgl e being driven by a protocol
controller connected to the bidirectional Interface. In anot her

enbodi ment, the nERPidY eTBdBhet hé d‘a%rredhbynuata 1ehddt hpl 8XBHcOFed Nae
net wor k S|de andag)s/ V|rtual connecti on es on the radi.o side. The
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respective term nal s of the users. In anot her enbodi ment e mappi ng

modul e can b2 foT4fEY ab§°nne°519’i‘ r‘T‘{?é’ilec?JﬁrFe‘"ctgleBﬁrﬁ‘G&lﬂ BREnCPREI YRS d0si de
and by a Nuldstipdtestrte dGoxt las 0sey ssdehe user unit 3 is ddieiveextThshi ch

follows, the inugntl oy g'ohhet%@l&? rTo%’&E' a%g%g;ﬂfél%%ﬁ%ftﬁeﬁﬁé' é’%%e'?:t-

referencetoapreferre ures Wi n

Fig. 1, a bl ocllé’ﬁjl’"&grtalmloﬂoﬂh%d?%m 6*°§9§?érﬁ of thg gapemg IEPCF‘-BB%rHrmdeI
of the radl 0 sysdfemhe uséd Qunik 3. arStdfie probese,f Mhea dse sdaatficqan in

t he case R(g,f t he

. R _5- N
al | ocation %? Cmﬁﬁ%ﬁﬁhby the wvirtual connection module 11 to the

module 8 via the data bus 7 and transmitted to the air

interface 17 of the RF module 12 of the respective user

unit 3 via the air interface 9. The RF module 12 forwards

the received data to the virtual connection module 15.

15 The data are then present at the input of the multiplexer

14 from where they are multiplexed to the respective
active terminals of the users by the multiplexer 14,

The requirement for dynamic channel allocation is

triggered by the protocol controller 5. The control

20 signal of the protocol controller 5 triggers the multi-

plexer 10 and the virtual coanection wodules 11. This

controlling involves the transfer of an updated 1link

table for the multiplexer 10. The link table contzins the

active user links which must be allocated to a certain

25 virtual connection module 11. The controlling also in-

volves the transfer of an updated channel table for the

virtual connection wmodules 11. The channel table contains

the channels which must be utilized for transmitting the

data. Furthermore, the protocol controller 5 controls the

30 virtual connection module 15 and the multiplexer 14 in

the wuser wunit 3 for the purpose of dynamic channel

allocation. This controlling involves the transfer of an

updated channel tabkle which corresponds tc the channel

table of the wvirtuzl connection module 11 of the base

35 station 2 for the wvirtual connection module 1i5. The

multiplexer 14 is controlled by transfer of an updated

user link table which contains the information regarding

which link is to be zllocated to which of ths subscriber

interface circuits 12, In the case of an active usar unit



Fig. 4, a state machine for a user unit in the case of t he

al l ocation of channel s, Fig. 5, a state machine for the base station
inthe 5 case of a reduction in channels, and Fig. 6, a
state machine for a user unit in the case of . a reduction in
chanpnel s. The radi o systenf 1 conprises a base station 2 and

a plurality of independent user units 3. The base station 10 2 conprises

bi di recti onal 'QteEﬁé“EbﬁEfHT“H%CE§QnEPe£fEH to e %%%Q”UH&Eaﬁ'thfEﬁéMDrk’
protocol controlfer 5 a nodul e 6, a data bus, 7 and

radi o- f r equencycp&yel or rﬁ‘egsvmaclﬁ”%ﬁiyal $et nber f ade B e#ﬁe%pm%g
nodul e 6 coaptalsEbslednthiznpeéxeds 2 tanthe mdtrypticin foof gemetatal 15

conriect i on modulgs Ll (TDEUPCIOLES; 3nCOMLIRS oralie- o sniieananey

(RF) nodule 12 a mappi.ng no e mappl ng nodul e
the base st&ti ofhonnehdahdgpicrgtainingRnly rReorhanaedséf Elﬁ"l“fls‘@ltstcﬁﬁprl ses

a nul tiplexer ldo the ansea wmn:t alvicoRNeehtes1 MeHshRe15. Ir?xtaéd‘fl@r&b&%e end,

the 20 nultiplex nnect.e Q ubscrib nte
circuits 16 of c%)%ﬁeg%gd PF ocﬁl nafs: OJfhet-‘tnpr ot3ESH < ekt‘all’rbrf RSB PEILET 5
connect ed bi di reki¢londily be ekplbinédetni gnahter depedlf doe the text

Furt her nore, aﬁhgmlfdlqto%t afi 1t BenPFSL qq@tructleaata%l@faésm&@éafmect ed
to the control CPuts of the 25 rmlh | exer %ggpf t he virtual
connect i ontfodufed113if necegsagy: nplfe §hia§n8 EGCERNEhE AR FSi de t

t he vi rt ual cmoniett oon, nedal ¢hidl chfanhbé . mahei ngi ool ecénneecion the
data bus 7. Themcggulrgﬁdmf 125 gggmggdtwet ?r@@:ﬁéa chanh@ grfa%C‘é:O]tT?l of th

user unit 3 is connected to_ the 30 V|rtua connectlon nmodul e 1
meppi ng modul e 43P3City which is|0p% §RILEATD & pSeEmrelafgAnmanper pFox
station 2 |shi§1ephrgdsn@é haemapehsgl @lgbrithhekatices ta@ddtdingerto

arriving, 1B LB cCr ok ey a i adn Ay IR gl 2
present ét t he Hat a4 @ﬁﬁumspggdth@to the channels without reference to

user subscriptions or, respectively, according to which
the mapping must be cancelled and a serial data stream
must be generated again in the opposite direction to the

290 multiplexers 10, 14.

Figure 2 shows the radio system 1 as a layer
model. The protocol controller 5 of base station 2 is an
entity of layer 3 and derives the necessity for changing
transmission capacities from signalling for the setting-

25 up and clearing-down of connections. As a result, the
instructions for dynamic channel allocation to the
virtual connection modules 11 of the base station 2 and
the virtual connection modules 15 of user units 3 are
derived. The virtual connection modules 11, 15 implement

30 layer-2 and partly layer-1 tasks.

In the text which follows, the process of dynamic
channel allocation is described in detail with reference
to state machines which are a component of the wvirtual
connection modules 11, 15.

35 Fig. 3 shows the state machine 20 for a virtual
connection model 11 of base station 2 for the case of an
allocation of channel capacity. The static mode 21
involves the utilization of 0 < n = n_ ,, channels between

base station 2 as master and user unit 3 as slave. In the

a
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multiplexer 10 of the mapping nodule 6 via the bi di recti onal

I nterface 4. The protocol controller 5 derives appropriate control
signals for the multiplexer 10 and the virtual connection nodul es 11 of
t he mappi ng - 6- modul es 6 from
the data. The multiplexer 10 allocates t he8 - data streans for a
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connecti on nodule dP*t he user I n
this process trb:@edattresua?@tfmn f-1c0r Wwar¢esipy the whennsl «capvedttiyor?2nodul e

11 to the RF wm@adtﬂse &rvttaalﬁéhe HatehdUshahnad datars itk @ dah g ai 1
I nterface 17 of

e there%%ectlveu it 3 via the
air interface 9F hé’ I%Oritfql&re\ﬁatsds e trf"ﬁglﬁé@é‘l V&d #%ﬁ £43F< he
virtual connect Testindulthe SindSructiond@i3a takest ipdraer.esBre  Atsthestedput  of
the multiplexer ;,. ea%é fihol%h‘éﬁﬁéf éé}’f"a\’cﬁ&ezﬁ%iﬁ Félseéﬂ.ﬁ{’e tuhfag Lespective

active ternmnal s o e users [exer  14.
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protocol controlilkegreatéhechant Lothbthelsi anglueklibe HFotOLOE we@imRlsl er 5
triggers the nugblbecome active in parallel. A negative test result 24
leads back to the static mode 21 with the starting
parametexrs 1f the allocated channel is not available or
15 the capacity of the virtual connection module 11 would be
exceedad. In these cases, an alarm indication signal is
sent to the protocol controcller 5. If the test result is
positive 25, thes transition to the state Phase 1 of the
dynamic channel allocstion 26 takes place. The state
20 Phase 1 of the dynamic channel allocation 26 involves
that transmitting and receiving is activated in the newly
allocated channel but the channel is not yet utilized
jointly with already established channels in accordance
with the mapping algorithm. In the transmitting direc-
25 tion, an allocation information item (Info 1) acting as
reconfiguration signal is sent out to user unit 3 in the
channel to be set up. In the direction of reception, an
acknowledgment. for the allocation information item (Info
1) is expected. The state Reception without acknowledg-
30 ment 27 again leads to the state Phase 1 of the dynamic
channel allocation 26 and to a retransmission of an
allocation information item (Info 1). A transition 28 to
static mode 21 with the starting parameters can take
place if no acknowledgment has arrived for a presettable
35 number of cycles or a presettable time or a received
acknowledgment is invalid. In these cases, an alarnm
indication signal is sent to the protocol controller S.
The arrival of an acknowledgment 29 leads to the state

Phase 2 of the dynamic channel allocation 30. The state



pl exer 10 and the virtual connection nodules 11. This controlling

I nvol ves the transfer of an updated |ink table for the nultiplexer 10.
The link table contains the active user links which nust be allocated
to a certain 25 virtual connection nodule 11. The controlling also in-
vol ves the transfer of an updated channelg tabl e for. the vi rtual

connecti on m)dug %oél Tt}e %ané}matnﬁ%blc%agggg éurt tlolp]e 3cdﬁai_mel fvél\:hl ch

must be utilize f transm erm)re e pro? ocol
control |l er 5 cothpbl the mewdy aﬂwma ebaneel iish ussdulieins lanwithethe

mul tipl exer 14 pAready tf&tt&ﬁrlsuaat élafn%lghqrpura%%ﬁ:drsfnd@ynaﬁtﬁ chaanel
all ocation. This cont roI b’ g voI ves %he transfer a% 1r9§1dat ed
channel tabl e WARBR1BYr P¢IRDAER™t oiRhéE EhéﬁﬁBFmtthgbl et i Fi%ial
connecti on moduteaﬂlémbésidsm dfaseeBShl dsttat iorbequf.orln devditraationnmecti on

modul e 15. mﬁegﬁﬂ%“tﬁlee’fﬁi}%&-é" Eﬂ@ta{c%no%?ré r?c”%eéeﬁ ﬁnz[é'pdateo'

user Ilnktable contalns the information reg Ink is
to be all ocat ed®¥Be@kE&h I%ﬁcecpr‘fé%uﬁé%}i‘|ar5%<|n°“’1ed9ﬁl“%¥1f-§c lcpgeimtkeads In

the case of an getsveraiA PUBbE 2 of the dynamic channel allocation 30: 7-
Shaone, cont oL g LA0RL A Rbes U UaEn 8k Bl bl sueclAUNEL o
t he instrud®i onWher @@@mﬂ“ledgm%@ d2vfailuglo epprecti bransdtien 1t and a
short ened static mode 21 with the new parameters takes place.

Fig. 4 shows the state machine 40 for the virtual
connection module 15 of the user unit 3 for the case of
the allocation of channel capacity. The static mode <41

15 state involves utilization of 0 = n s ng,, channels
between the base station 2 as master and the user unit 3
as slave. In the case where n > 0, data are transferred
via the allocated and established channels in accordance
with the mapping algorithm. In this process n can assume

20 values of between fractions ci a channel up to ng ,, >> 1.
With the instruction for increasing the channel capacity
42 which is contained in the channel table transferred by
the protocol controller 5, the transition to the state
Testing the instruction 43 takes place. The instructed

25 increase in channel capacity 42 can assume values of from
M.;n, s M s 1. If the demanded increase in channel capacity
42 1is greater than 1 channel, a plurality of state
machines 40 bescome active in parallel. A negative result
of the test 44, if the maximum transmission capacity of

" 30 the user unit 3 would bes exceeded, again leads to static
mode 41 with the starting parameters. In this case, an
alarm indication signal is sent to the protocol con-
troller 5. In the case of a positive result of the test
45, a transition to the state Phase 1 of the dynamic

35 channel allocation 46 occurs. The state Phase 1 of the
dynamic channel allocation 46 involves that the channel
to be set up is blocked in the transmitting direction and
receiving is activated and an allocation information item

(Info 1) is expected. The channel is not yet being used



5 channel table containing only one channel is transmtted to the

user unit 3 via a control channel. In accordance "with the procedure
for the dynam c channel allocation which will be explained in greater
detail in the text which follows, all_control instructions are
transmtted, 10 and, if necessary, ot h&itlchannel "all ocations are al so
carried out, vi §o%ﬁt§ yClaeneka rTugy vestali heANERLLABLS in BRAUesndd, 15
utilize the provi hannel s as tot gl C|t WhIChIS n%? lit in
a user-rel ated hﬁﬁhe?heljB?Pplng ‘"l‘]rﬁqflﬁﬁf“po%eec é”‘r‘fé"oéll gSPl?ﬁ i sts

according to 15tishi dhfidyeneddiom artrdmviag é?e-rﬁcall)y ageimt Headsl tticpl Exer s

10, 14 are mappgd, L0t Q-1 PRaS afnc?f SHY ERHM\E%fh%'h%%qeatlQOcatloHSEé A
subscriptions or, respectively, accord h nmust be

pI
cancel | ed affd ats‘é?lPaFl@Iﬁt éssFPeaFﬁ’ltlc m?ﬁ:st”b@”j@né?‘&t éﬁaﬁbéﬁ“ P’?ﬁr%‘he
opposi te directinefets E:Eﬁ 2@ken'ptlhté| exets allQockdion informationHigere 2

shows the- radi o zXSte h%l%t aatrrn. Fd for a q‘%s&tggglgr RE 8L‘ 89”& gjfé er 5 of

base station 2 it i'ves neces y for
changi ng t r QUS| psssnta;apé,eu tiwe @r oan@@rmeldu ﬁélpéuat@ﬁé sefermgy= 25

up and cleari ngtdewﬂleém(‘fpélnﬁ%qu Iﬁ\st}%sreeééléés, atrh%larn inateaidons for
dynam ¢ channel IIO(I‘a tion to h ug %3: g't np,du es_11 of the
base statiof 2 §Agna l?hﬁem‘rt’%arr ‘cé’r’fﬁéef? % YHsBF TR ts 3
are deri vedoiThe wiilbcalticondetormativodikes 42, lesdsrrpbehbﬂtswe
layer-2 and par gLy PHARS -3 toEfSkt?i'l ‘era"nc chanhB1t I&Q.ltd:c)étbm' afp forhovs,

a

t he process of ynam ¢ hanne ocation 1s described in detail with
ref erence t §t3E8t @frm@l‘ﬁ%szmﬁﬁcﬁ ar eymaishpehrie bf 2 HRC35 1at©
connecti on noduliggol¥eslbhadSan ackrowlé?igg'.enB $l§owantheosbabe seghiore 20

foraviriuag o LonneallonIRfely Wi,k baze; staliphadaf 901408, Cooe OF an

al l ocation clafh capacff e Stati ¢ nod Tves t
utilization of @lrerdy ne%é@bi/lﬁ'ﬁ%ir]c“eﬁ%%ﬂrfel énbe'%%é%ﬁdance with the
mapping algorithm. The reception of further allocation

information items 51 again leads to the state of Phase 2

cf the dynamic channel allocation 50 and a retransmission

20 of an acknowledgement. The allocation information items

algorithm. The failure of a

re ignored by the mapping
ti

M

urther allocation information item 52 to appear leads to
tha static mode 41 with ths2 new operating parameters.
This ensures that, in the case of the allocation of

25 channels, pseudo data are not included in the mapping in
a receiver before the beginning of a transmission of
useful data and the beginning of the transmission of
useful data is included in a defined manner in the
mapping without loss of data.

30 Fig. 5 shows the state machine 60 for a virtual
connection module 11 of thes base static;n 2 for the case
of a withdrawal of channel capacity. Static mode 61
involves the wutilization of ng;, s n s ng,, channels
between base station 2 and the user unit 3. The data are

35 transmitted via the allocated and established channels in
accordance with the mapping algorithm. With the instruc-
tion for withdrawing channel capacity 62 which is con-
tained in the channel table transferred by the protocol
controller 5, the transition to the state Testing the



base station 2 as master and user unit 3 as slave. In the

-8- . case where n > 0, the data are transmtted via the al | ocat ed
and established channels in accordance with the mappi ng al gorithm 1In
this case, n can assune val ues of bet ween fractions of a channel up to
nferr] >> 1. Followng 5 the instructioniior increasing the channel
capacity 22 . wWhich is contained in the channel table transferred, by

the protocol corRtfISHTUGtIPN (67 takessPLref - t BE tHhe sfegwired redugtiag ime
instruction 23 taemel a@@paahajimtgmt@& than 1neheasrli,nachagpelity

capacity 22 can SUIe value 0 er
request ed increa??(sa Fﬁaiﬁaﬁ‘ﬁg 1835 QJ]Qé aJt i %? %ﬁ%lthannﬁgéﬁhﬂ%el a
plurality of statesuidchdhethe teSQosbec@ﬁethcﬁl e Onspafakfieby plaeghtive

test result 24 b:Ll1ﬂﬁ@ﬁc%CKOEOdiP§c§I}atﬂeQewqg Bdrvihd M@Ioat a5t g

parameters if t I"ocat ed .channel is not ava| abl e or he capaC|ty of
the virtual con S Gdthate L Pagsufd Bith t e%&?e‘étd‘é’l? af“ﬁ&?ﬁ catRs,
al armindi cati onlsiggnahses an akern imdi:tm:zpjmtst@ﬂzal:orisr Gengr to thet he

test result is ﬂ c‘,’%gfjité r§t6r?o51 etIhe5 trp‘a EII.It-Oi-O'et 2ekh 635‘1“ ghgh,'ilég,f ?%f t he

dynam c channel he state hase
dynani ¢ channel ]fﬁaldt?ca‘E‘Por‘ih% ﬁtrﬁﬁcﬁ v‘é% PhaS‘E hat afr S YRAgianghaeeel vi ng

is activategphin atlhe:dwiic}h 66. alTr@@abedtéhwebhags tlheo(fha{Hbe| difafipd yet
utilized joi ntI ilo esstsabl IS d ch chd %%%grsrcrilja}gtln
with the mapplng r%l\leﬂl Hh Fa ﬁ% ransi ety g
direction is no 1onger used ln accoraance with the
mapping algorithm in the channel to be deactivated. In
the transmitting direction, a withdrawal information item
15 (Info 2) is sent in the channel to be deactivated. In the
receiving direction, the channel reméins tied into the
mapping algorithm. An acknowledgment for the withdrawal
information item is expected and is ignored by the
mapping algorithm. Reception without acknowledgment 67
20 again leads to the state of Phase 1 of the dynamic
channel allocation 66. A withdrawal information item is
again transmitted. A transition 68 to static mode 61 with
the starting parameters can take place if no acknowledg-
ment has arrived for a presettable number of cycles or a
25 presettable time or a received acknowledgment is invalid.
In these cases, an alarm indication signal is sent to the
protocol controller 5. The arrival of an acknowledgment
69 leads to the state of Phase 2 of the dynamic channel
allocation 70. The state of Phase 2 of the dynamic
30 channel allocation 70 involves that the channel to be
deactivated is deactivated at fhe transmitting end.
Further reception of acknowledgment 71 again leads to the
state of Fhase 2 of the dynamic channel allocation 70.
Incoming =&c 1'W\7le<i{:_:;em=nts are 1ignored by the mapping
35 algorithm. The failure of acknowledgments 72 to appear
leads to the static mode 61 with the new parameters.
Fig. 6 shows the state machine 80 for a virtual
connection module 15 of user unit 3 for the case of a

reduction in channel capacity. Static mode 81 involves



25 tion, an allocation information item (Info 1) acting as

reconfiguration signal is sent out to user unit 3 in the channel to be
set up. In the direction of reception, an acknow edgnent. for the
all ocation information item (Info 1) is expected. The state Reception

wi t hout acknow edg- 30 nent 27 again |lead$s To the state Phase 1 of the

dynam c chagﬂgl u@%hggg%@ﬁ $§ ]?nd to,a rI(?t ragﬁghggignbgfzwggn base

allocation informati o At T arfert node
21 with the staftrh§opararptersetawnitaile The griaearp ﬁéaaéméﬁﬁéd@h@ant has

arrived for a praseiiabtgced arrwabeabpisn‘esacmén@él@ mwuralaheetwmor a
recei ved aCkFP\M edgment g&'{;*ntct hese cas
‘ot

i ndi cati on si gn&PSi B2BBAPIt D ?% B tPSHERE g.on r%OrTﬁ%g]‘e‘ﬁ;?‘n‘-?/al of
an acknow edgnente28hépadl ¢apadidysBatwhich iPhesret2indd tilne téiyenahann@hannel

al I ocation 30. ggﬁlét a@f‘ansferred by the protocol controller 5,9t
Phase 2 of the nam,c,channel allocation 30 I nvol,ves t hat the neV\A y

al | ocat ed channéFaP§15§@H Foi g yStptenTepeing theallf‘éz!}&)’r‘cééf’&bpﬁsﬁ%}éﬁs
channel s in accplldaace"met Bnsbeucted n‘mimrmtmgnaligochahrrell tapheityaesii tting

direction, the F%eq;fﬁrq S or 9%%(3 f ful data_is; begyn. tﬂé‘ E_qug{,égctlon

of recepti on ur e of ¥now edgnent to_ appe
expect ed. REcepFEBHCHIPR aBkelpaRralgCRRAESt B L SgaieRtiegaddan 1 Cbén%%h:te of
Phase 2 of the dypagralchanselstddeomathoness®Bo will Bee aakpawhkBUEUEMA S are

gnored by the NRRRLIg.aLagiitngE &0 JMenakNesRCkRel edORRDLR 3 Ty ! o
plausibility checks not directly relevant for the method,
leads to the static mods 81 with the starting parameters.

15 In this case, an alarm indication signal is sent to the
protocol controller 5. A positive test result 85 leads to
the state of Phase 1 of the dynamic channel allocation
86. The state of Phases 1 of the dynamic channel alloca-
tion 86 involves that a withdrawal information item (Info

20 2) 1is expected in the channsl to bes deactivated. The
channel is still bsing used jointly with the already
established channels in accordance with the mapping
algorithm. Reception without a withdrawal information’
item 87 (Info 2) again leads to the state of Phase 1 of

25 the dynamic channel allocation 86. A transition 88 to
static mode 81 with the starting parameters can take
place if no withdrawal information item has arrived for

a presettable number of cycles or a presettable time or
a received withdrawal information item is invalid. 1In

30 these cases, an alarm indication signal is sent to the
protocol controller 5. The arrival of a withdrawal
information item 89 leads to the state of Phase 2 of the
dynamic channel allccation 90. The state of Phase 2 of
the dynamic channsl &llocation 20 involves that an

35 acknowledgement is sent to the base station 2. The
reception of further withdrawal information items 91
again leads to the state of Phase 2 of the dynamic
channel allocation 90 and an acknowledgement is sent

again. The withdrawal information items are ignored by



static node 21 with the new paraneters takes place. Fig. 4
shows the state nmachine 40 for the virtual connection nodule 15 of the
user unit 3 for the case of the allocation of channel capacity. The
static node 41 15 state involves utilization of O [err] n [err] n[err]
channel s bet ween the base station 2 as master and the user unit 3

as slave. In the case where n > 0, data are transferred via the

al l ocated and established channels in accgrdance wi th the mapping
algorithm In this process n can assunme 20 values of between fractions of
ahchanlnel up tehe[ aﬁaﬁp?ﬁ%l ahlgorl\M'inh. thragl & 1ok e ﬁbff Othenarneﬂ'ﬁir‘uya]he .
channel capacit, 42 I, I§.contained i e c n e transf.erre
by t he proﬁ§€8fm€5ﬁFFbP%§P %? ?ReaPP8ﬁ§|f?%§ t%otn% s?%. ~C mo %{lng
the instructi owi4d takenepl pasanBterisnstThict ehs2fires |t:mateazd'en rererareils
o o T ocr ok PAERAYAES (B ChATbe endl@ddons SISRIde huglfyl Meaca
demanded i ncred3€ 'n channe er t Hanne a
plurality 6&f snatencludﬁﬁﬁﬁneg d@fbﬁgﬁnﬂqanKmﬂmntbarmﬂpﬂlngAW%ﬁﬁRHWe

resul t of hhest 8%t thds . BBtEhQnHaﬁééﬁabt&§9§@§é'r%‘tC:?rE’@Pu&é’dOinfftqje the
user unit 3 would he exceeded agaln Ieads to static 41 with the

starting par amBeEPing| AELRTs thgsgndapf a t’é?%?%?‘ﬁﬁ?%a‘?f—oﬁ?%?@%a‘ﬁaﬁ% dbnt
to the protocolh gegeiver.troller 5. 1n the case of a positive result of the
t est 45, a transition to the state Phase 1 of the dynam c 35 channel

al l ocation 46 occurs. The state Phase 1 of the dynam c channel

all ocation 46 involves that the channel to be set up is blocked in the
transmtting direction and receiving is activated and an all ocation
information item (Info 1) is expected. The channel is not yet being
used



- 10 - jointly wth. already established channels in accordance

with the mapping algorithm Reception w thout an all oca- tion
information item47 (Info 1) again |leads to the state of Phase 1 of
the dynami ¢ channel allocation 46. A 5 transition 48 to static node 41
with the starting para- - meters can t-ake place if no allocation
information item (I'nfo 1% ﬁgs rr| erdenfc%r esp_)Lr %%q:tt%t_)sl e nunber of
cycl es or a presettable i ecel ved Al Pocation i nf or ma-

tion itemis invalid. In these cases, an alarmindication 10 signal is
sent to the protagcol conthagIlloersygteq{he arrival of an allocation
information item49 leads to the s of Phase 2 of the dynamc

channel allocatidn 50. TH&se Sta§t18’f‘e 'B?S%se 2 of the dynam c channel

al I ocation 50 3 invol vsert hatitansaskaow edgnent is sent to base station
15 2 and t receivi nngld LQBAL$ #é%}f% jointly with al r eady
est abl i shed channels in accor ance Wt mappi ng al gorithm The
reception of further all &&gtiosel contyeklfFmtion items 51 again |leads to
the state of Phase 2 Ma@bihBemdgndai ¢ channel allocation 50 and a
retransm ssion 207 of an a%kn%w{ edgenent. The allocation information itens
are ignored by the mappin glgorlthm The failure of a further

al l ocation inforration i Rehi®? frecuppenrmddads to the static node 41
with the new@perating pg&@n&h@@ﬁace This ensures that, in the case of
t he all ocation of 25 chanpel s seudo data are not included in the mappi ng
in a recei ver® beforguﬂ'ﬁéppyégﬁﬁm ng of a transmission of usef ul
data and t he begimni ng ofWiteafllr ansnessian efdule useful data is included

in adefined manngr in thegsi, £ ERRRLAY MUt |oss of data.

13 Mapping module
x5 14 Multiplexer
15 Virtual connection module
16 User interface circuit
17 Air interface
20 State machine
23G 21 Static mods
22 Increase in channel capacity
23 Testing the instruction
4 Negative result of the test
25 Positive result of the test
25 26 Phase 1 of the dynamic channel allocation
27 Reception without acknowledgment
28 Transition
29 Arrival of an acknowledgment
30 Phase 2 of the dynamic channel allocation
30 31 Reception with acknowledgment
32 Failure of the acknowledgment to appear
¢0 State machine '
41 Static mode
42 Increase in channel capacity

35 43 Testing of the instruction
44 Negative result of the test
45 Positive result of the test
LR Phase 1 of ths dynamic channel allocation



30 - Fig. 5 shows the state nmachine 60 for a virtual connection

nodul e 11 of the base station 2 for the case of a withdrawal of
channel capacity. Static node 61 involves the utilization o n[err]
n[err] n[err] channels bet ween base station 2 and the user

unit 3. The data are 35 transnitted via the allocated and established
channels in ¢7accor daueept 1dh tviec HRRPiA1g c¥a@didrt M £ A hde idve | nstruc-
tion for w thdrgw ng chgﬁpel gﬁga0|ty 62 which is con- tained in the
channel table tr nsferr O'hr ot ocol controller 5, the transition
to the state Testi ng the\rrlval of an alilrgfartien dmfEdnaidesn plieee. |f the
required reductE%n in %ﬂgqp%gbqﬁpa QH%Wﬁ% %%%@ﬁlitg¥ylga§iqgnel a
plurality of 'state na I hes T 195 para nega ive

result of the tedt 64, Readptsion gfuStrthed ailqdatisdn 1r5fd31nllatt3prchem(ms not

directly rel evagp for t@%fﬁﬂf&“&?ﬁ@ﬁ%iher aiﬂﬁ? ti@nséﬁkbngQQ%nﬁaqﬁ

the starting paraneters IS case arm 1 ndi cation signa
sent to the prot ocoltc@RR&AT er 5. A positive result of the test 65
| eads to the staghe of Phasge wicHiie dynam ¢ channel 10 allocation 66.
The state of Phase 1 of the dynam ¢ channel allocation 66 involves
that the transnﬁttlng (RQ4E]IS no | onger used in accordance with
t he mappi ngeal gori t IRFédettiJhm chingined kepdedati vated. In t he
transmtting di rsgcti on, Taestfntéciro%hé rifrmosrt%tc't?.% item
64 Negative result of the test
65 Positive result of the test
€6 Phase 1 of the dynamic channel allocation
15 67 Reception without acknowledgment
Transition
62 Arrival of an acknowledgment
70 Phase 2 of the dynamic channel allocation
7% Further reception with acknowledgments
20 72 Failure of acknowledgments to appear
80 State machine
g1 Static mode
82 Reduction in channel capacity
83 Testing of the instruction
25 84 Negative result of the test
85 Positive result of the test
86 Phase 1 of the dynamic channel allocation
87 Reception without withdrawal information items
§8 Transition
30 89 Arrival of a withdrawal information item
90 Phase 2 of the dynamic channel allocation
o1 Reception of further withdrawal information items
92 Failure cf the withdrawal information items to

appear



15 (Info 2) is sent in the channel to be deactivated. In the

"receiving direction, the channel remains tied into the mappi ng
al gorithm An acknow edgnment for the w thdrawal information itemis
expected and is ignored by the mappi ng al gorithm Reception w thout
acknow edgnent 67 20 again leads to thegtate of Phase 1 of the dynam c
channel allocation 66. A wthdrawal information itemis again
transmtted. Atransition 68 to static node 61 with  the starting
paraneters can take place if no acknow edg- ment has arrived-for a

presettabl e nunber of cycles or a 25 presettable t”mm

acknow edgnent ps.dfwaligdims: !N these cases, an a mﬂa"%ﬁi@ gnal
is sent to the protocoT controller 5. The arrival of an ac dgnent
69 leads to the state of Phase 2 of the dynam c channel al I ocation 70.

The state of Phase 2 ofatherH¥Rafbe dPnaki@nieinfbl 0ealsoR: 78ni PYOLygsst hat

t he channel to be deactivated I s deactivated at the transnltthg end.
Further receptidfSoimackhbw Bagkdrlarlygdrs vézgdess threal lagent HbE)

Phase 2 of the dyqwdtie, chpnReknal b@cali QRakR. two dtREIBNY ko glgerent s
are ignored by the nagyuggaSS al gorithm The failure of ackn mﬁqunents 72
to appear ISRPLE PRFLEEG: IR FRER FASRidH HURRSIEMV: or aRf eFeceiver

Fig. 6 shows thehistlateonmmahlioat80ifioparaVisl uala a clesiviied i ond differ 15 of

user unit for, the e_of reduction in_channel capacity., Static
node 81 iﬁ&%lvé&g n&%ﬁer ofachanne 5, using a mapplng_éégqrf%hm, %or
which purpose mapping modules (6, 13) are arranged in the

stations (2, 3), comprising the following method steps:

a) establishing a station (2) as master and the otherx
station (3) as slave,

15 b) deriving the channel demand from the current data
transfer load by the master (3) and calculating new
channel and link tables,

c) transmitting the new channel and link tables to the
mapping modules (6, 13) of the master (2) and of the

20 slave (3),

d) sending out a reconfiguration signal from the master
(2) to the slave (3),
e) sending out an acknowledgment signal from the slave
(3) to the master (2) after reception of the recon-
25 figuration signal and
£) final execution of the reconfiguration by the master
(2) and the slave (3), the reconfiguration signal
and the acknowledgment signal being ignored by the
mapping algorithm and the reconfiguration signal and

30 the acknowledgment signal overlapping in time with
the allocation oxr withdrawal procedures for the
channels on the side of the master (2) and of the
slave (3).

2. Method as claimed in claim 1, wherein exactly one

35 virtual connection module {11} for each active slave (3)

exists in the mapping module (6) of the master (2) and



the utilization of n[err] n [err] n[err] channel s between base

station 2 and user unit 3. The data are transmtted via the all ocated
and established channels in accordance with t he mappi ng al gorithm
Wth the instruction for reducing 5 the channel capacity 82 which is
contained in the channel tabl e transfédfred by the protocol controller
5|, the ] traagisd gaabglyhenataiﬁumsbnga&mmm&tduncé|(ars)88xiatk<aesmnl

pl ace. The instructe re uct i nne aci t assune val ues
of fromnferr] t e[ (ﬁgguf‘?e%rel ©SFe %I%or?llaﬁecﬁﬁnel

capacity is greater tharrhle cmtﬁrmd as cladmgbudal iclpigf lstent 62 newieyedsd: 80
will act in parghleelpy, é%oﬁi| td?eg h{s éeéﬂéﬁné?ﬂc %ﬁ]?o&éé&oﬁ‘l’ls' feldirieal-s

justified by pl aus| not _direct rel evant_for the nethod,

| eads to thé st 5@.1@tﬁéd§081tlwtt h W &t é’llt*rﬁbl‘b‘ér%m?)é?‘éneji% aye, ks case,
an al arm i ndi Catilrﬁﬂznsbg'n&hllo'i:astéﬂt, tBeti€rhod rphet @6obacabledl f&@F dachA
positive test g‘ﬁ‘lt §5 | eads to the state of Phase 1 of the dynamc
channel all ocat € '86. The state of Phase 1 of the dynam c channel

al | oca- ti od.86 i nv@heestettamd aas chaliwadal in nboemsl orhe tRregadimg 20

2) is expected 'cﬁaflh\% Chaﬂe%lho bﬁudgﬁgt'éé%taEdof e f1uct@henng! data=still
being used jointly w al r éad est abl i shed ﬁfannegs I N~ accor dance

with the mi-r?pl néra“Sf&Irgéﬂ%%mtrﬁeé@ﬂt chaRRRE hdRE At haPifedensHadStht i on
item 87 (Info 2):«ya@ihlen reads- t @)t he shatkeaf by"haﬁe thappiRg mbdiel ety ni@yi C

channel all ocati A tran5|t|o 88 t of th aQ\,gTD?f) 8‘}}1&/@ eq_, g}‘%

starting paramellgl)s d‘anttf‘aké ace 19 Fo W% ravval infornation Item
has arrived for allocatpldesexhaabll°é5nuﬁb@r &m‘a-d?bllés er atbﬁes@@ﬂ-‘?ﬁﬂ‘@% me or

a received wt hgra%%lltl}n flelg rgaéadqgtlet %mil Sy nga“‘d tégt 3Pestiiesss qggflmﬁs an

alarmindication Signal is sen 5 gﬁ controlle é 0'%
arrival of 1® wi tAdfandhe ney |%1?1°|]t-é §afEet dIPRESY 13 Phase
2 of the dy naies s@fignnealn ad]lmatJrﬁﬁcaalofrhelgmal eisf t Phesterxedf to

the master (2), before the reconfiguration signal is sent

out.

5. The method as claimed in one of ths preceding

20 claims, wherein, when expected signals do not arrive, the
master (2) or the slave (3) return to their initial state
after a presettable number of cycles or time and, if
necessary, transfer an alarm indication signal to the
master (2).

25 6. The method as claimed in one of the preceding
claims, wherein, when the channel capacity is reduced,
the channel to be taken out of operation is no longer
used by the mapping algorithm at the master end in the
transmitting direction and the wmaster (2) sends a recon-

30 figuration signal to the slave (3) via the channel to be
taken out of operation,
the slave (3) transmits an acknowledgment signal to the
master (2) via the channsl to bs taken out of opesration
and ther untiss the channel from the mavping algorithm at

35 the transmitting and receiving end,

(l‘

the master (2), after receiving the acknowledgment
signal, unties the channel to be taken out of operation
from the mapping algorithm at the receiving end and

the mapping modules (6 13) of the naSLeY (2) qna of tne

Iy i




the dynamc

channel allocation 90 involves that an 35

acknowl edgenent is sent to the base station 2. The recepti on of
further withdrawal information itens 91 again leads to the state of
Phase 2 of the dynam c channel aIIoggtion 90 and an acknow edgenent is

sent
- 13 -

mappi ng W t houty |

the ma'psplng'hereln, w%en channéﬁ capaCQ¥y is af{ocatea,

recei ver.

again. The withdrawal infornati

nitens are ignored by

- ~ theshappi n1g)akgrei tllmén cdhaTxlmelf aut W6E operdeion whdhadakther
information it A S t i th e new
ooy ey o 1 BEeGALh 2 BHRER | R0 LG DPRBIS BB, et | ndd

the transm ssi sacefvedeful data 5 is included in a defined manner

i0

15

20

30

35

Thi's “éensd

whén channe are w

after the end, of transm ssion useful data in

the master (2) sends a reconfiguration signal to the
slave (3) wvia the newly allocated channel without tying
the channel into the mapping algorithm,

the slave (3), after receiving the configuration signal,
sends an acknowledgment signal to the master (2) and ties
the channel into the mapping algorithm at the receiving
end,

the master (2), after receiving the acknowlédgment
signal, ties the channel into the mapping algorithm at
the transmitting and receiving end and begins with the
transmission of the useful data and

the slave (3), after receiving the first useful data,
also ties the channel into the mapping algorithm at the

transmitting end.

o

A base station comprising a bidirectional inter-

-h

ace connected to the telecommunication network, =a
mapping module and an RF module connected to the mapping
module, wherein a protocol controller (5) is connected to
the bidirectional interface (4) and a signal output of
the protocol controller (5) is connected to the control
inputs of the mapping module (6).

9. Base station as claimed in claim 8§, wherein the
mapping module (6) is formed by a multiplexer (10) on the
network side and by virtual connection modules (11) on
the radio .side. .

10. The base station as claimed in clzim 9, wherein
the signal output of the protocol controller (5) is
connected both to the control inputs of the multiplexer
(10) and of the virtual connection modules (11) of the
mapping module (6).

11. User unit comprising an RF module arranged on the
radio side and a mapping module, wherein the mapping
module (13) is formad by a virtual connection module (15)

on the radio side to the RF module (12) and by &

QLT ——
WA

| 0§%c0Melthbg dat alabdspUdhdaba atgimoty g8l mided in

he enhd of
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- 14 - Li st of reference designations 1

" Radi 0 system 2 Base station, master. 3 User unit,
slave 5 4 Bidirectional interface 5 Protocol controller
6 Mappi ng nodul e 7 Dat a bus 8 Radi o- f requency
nodule 10 9 Air interface 10 Mul ti pl exer 11
Virtual connection nodul e 12 Radi o frequency nodul e 13
Mappi ng nodul e 15 14 Mul ti pl exer 15 - Virtual connection
nmodul e 16 User interface cicrcydt 17 Air interface -20
State machine 20 21 Static node L 22 | ncrease in channel
capacity mu %plexegeﬁgngom hehé nssew ot 3¢ 24 Negative result of
t he test ]2 Positive result of the test 25 26 Phase 1 of the
dynam c channel allocation 27 Reception w t hout acknow edgnent
28 Transition 29 Arrival of an acknow edgnent 30
Phase 2 of the dynam c channel allocation 30 31 Reception with
acknow edgnent 32 Fai lure of the acknow edgnent to appear

* [ L M s * N

This Sheet Has Been Rep laced

|




40 - State machi ne 41 Stati ¢ node 42 | ncrease in

channel capacity 35 43 Testing of the instruction 44

Negative result of the test 45 Positive result of the test 46
Phase 1 of the dynam c channel allocation

- 15 - 47 Reception w thout _aj gcation i nf or mat i on 48
Transition Arrival of an allocation information item 50

Phase 2 of tNétb?ﬁlarﬁQ,r chgmaelc afhaergl opllocatfan in rpedepsiyerests.furt her
al | ocation i Bkee@E1aR, | $88F wireld®d 1oca1Fa1Lby{86 (WLﬂ)uréyste@bl 0G@d on

information itens 0 appe State nmachi ne 61
Static node @8"1"8? for q@éf:ﬁ}@tr?%rp‘? tg"rf'aﬂ}?é:lhoéapam ty 63 Testing
of the instructi on Negative result of the test 65

Positive resylt 66 Phase 1 of the dynam c channel
al | ocati on 1§L té’??‘c o %gtepqllsocf%?/ﬁut%out acknow edgment 68

Transition Arrival of an acknow edgnent _ 70 Phase 2 of

the dynami c Cha““e' IO ion rhlates Y RCHISRRPIESD WhAnic

acknow edgnent s
channel allocation in radio systems (1), especially for

WLL systems, and devices for carrying out the method, in
which is ensured that the dynamic channel allocation
becomes effective simultaneously for both stations.
(Fig. 1)
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20 ¥2 Fai l ure of acknow edgnents to appear 80 St ate machi ne

81 Static node 82 Reduction in channel capacity 83
Testing of the instruction 25 84 Negative result of the test 85
Positive result of the test 86 Phase 1 of the dynam c channel
al l ocation 87 Reception wi thout wthdrawal information itens
88 Transition 30 89 Arrival of a withdrawal information item
90 Phase 2 of the dynam c channel allocation - 91 Recepti on of
further withdrawal information itens 92 Failure of the w thdrawal
information itens to appea1rl2
- 16 - Pat ent cl ai ns: 5 1. A net hod for dynam c channel
allocation in radio systens (1), particularly for wireless |ocal |oop
(WLL) systens, by neans of at least two stations (2, 3) which
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ean be operated in each case as transmtter and receiver whi ch
comuni cate in parallel via a changing and differ- 10 ing nunber of
channel s, using a mapping algorithm for whi ch pur pose nmappi ng nodul es
(6, 13) are arranged in the stations (2, 3), conprising the follow ng
met hod st eps: a) establishing a station (2) as master and the other
station (3) as slave, 15 b) deriving the channel demand fromthe current
dat a . transfer |oad by the mast@/2(3) and cal cul ati ng new
~channel and |ink tables, C) transmtting the new channel and |ink
tables to the napping nodul es (6, 13) of the master (2) and of the
20 sl ave (3) sendi ng out a reconfiguration signal fromthe

mast er heaslave (3), sen ut ,an
acknow edgnent si gn G e slave (3) ]ﬁ ster (2) after
reception of the re o figuration signal fina

execution of the reconfiguration by the naster (2) and t he sl ave
(3), the reconfiguration signal and the acknow edgnent signa
bei ng ignored by the 2 cﬂémkpping al gorithm and the reconfiggyation
signal and 30 e_:c% edgnent signal over!| appi nyitd time i th
the allocation or hdr awal @®ocedures for the on the

| he26
F.alg ) )

Info 1

x.ec-ln-
Info 1

Testing ~

Serding 91

ackrnow =
ledgmen




17 al so exactly one virtual connection nodul e ':Fﬁpmﬁiﬁm]'i SH’tFE

rappi ng nodul e (13) in the respective slave (3).
nmethod as claimed in claiml1 or 2, wherein the nethod of dynamc 5

@

channel allocation is channel-related so that, when a plufalli tly}oAU6HI8%e| s
are wi th-drawn or allocated, ##fe nethod runs in{parallel for eath
channel . 4, The nmethod as clainmed in any one éf the preceding
clainms, wherein, in the case of a fluctuating date4t+ansfer |oad
t he new channel and link table generated, by the nmaster (2) is

checked bylshexamlypprgy VDI ceanegiorsmoghle (o) exists in theamepping mOodHIE of t he
sl ave (3) \f,teagt hg{ the ﬂlél ogat eg3channel s are available or the '
connect i on( b‘é etgpspgc V(fegl_a‘é?_ )and, when the test result is negative, the
new 3 Oﬂi’é‘ﬂx%'ttgfﬁ‘?ss tlaked 3R cBaifl ¢ IrP1OkRE e the etRRCEFE ican

al armindi'cation sign transferred to the master (2 ,lbefore
t he5 r econfohgunelt altovasibgrisichamnelaslateliso that, when a plrality Tofechmmhblscares
clainmed in any one of the preceding clains, wherein, en 15 expect ed
si gnal s dovitbtdrawnijoreallacatedadbe arethod rems imhpargilal for(echrabannel. t o t heir

eseti tabl.e nunber

initial | ] i d, Jf.,
ocebanry 4 PIné Indthdd, 58 Flaide Tn Ay il Of (2 FisRotPg, claifSe WhtselmdRor (2).

6. Th ' ' t ' A in,
when | TEeicatt BE acidithg Bl Waf Rag I BEF RN ACHR O Shen out
of oper at i gohetted ®yABe masted M)derchesiesti by thé tappitipi fbdalegqi, 13)nofthet he

master end in the transmtting direction and the master (2) sends
a t@confi guaster (2) andyafithe slavéré3)swhothet 3he allacated channels are avgilabtebdr the be

t aken out of operation, . the sl av 3) transmts an

K row o RS GhoAtiBis TR e A, (RICTDg tocresall 16 hegatign SREE™ o be
t aken out i [ . el  f . S . .
mappi ng alégH(c%lplB ?ﬁ%ﬁ?&apﬁ?ﬁg&fq’ ré{gs%l dtﬁ{tgl nagﬁatﬁgﬁ?ée:ééel Fr?grgl dg%@l tx&‘ﬁcgéon mgnﬂ]és

nmaster (2)gamféged t6 ek WaReert Ry, Béféf@!ﬁeef&:@ﬁﬁgﬁrﬁioﬁr@gnalLiéltséﬁt_soﬁthe channel
to be taken out of operation fromthe mapping algorithmat the

recei vi ng &nd dFbe method as claimed rinpmynoparofitheepreceding ) ainds, tleerais twher( 2)
an?s of t heexsple%é/e?i s(igr)lalg %iéen(gthaerrive, the master (2). of the slave (3) return to their |
initial state after a presettable number of cycles or time and, if necessary,
transfer an alarm indication signal to the master (2).
6. The method as claimed in any one of the preceding claims, wherein, when
the channel capacity is reduced, the channel to be taken out of operation is no
20 longer used by the mapping algorithm at the master end in the transmitting
direction and the master (2) sends a reconfiguration signal to the slave (3) via the
channel to be taken out of operation,
the slave (3) transmits an acknowledgement signal to the master (2) via the
channel to be taken out of operation and then unties the channel from the
25 mapping algorithm at the transmitting and receiving end,
the master (2), after receiving the acknowledgement signal, unties the channel to
be taken out of operation from the mapping algorithm at the receiving end and
the mapping modules (6, 13) of the master (2) and of the slave (3) take the
channel out of operation when further reconfiguration or acknowledgement

30 signals are not received.
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channel out of operation when further reconfiguration,

signal s" are not received. REPLACEMENT ‘‘‘‘‘
18 7. The nethod as clainmed in any one of arTs L 10 5,
wher ei n, when channel capacity is allocated, t Re
master (2) sends a reconfiguration signdB to the slave| ( )1\}| éthC 1%

5
al l ocated channel w thout tying the channel into the rrapbt_n.g._ael—gewﬁﬁm
the slave (3), after recei vi ng the configuration signal, sends an |
acknow edgenent nal to the master, (2) and Hes—tte channel into
t he mappi ng al goie methed a?eﬁ imed in any qneced ¢lpings ri@,S, wherein, whe nmast er
(2), after rec Vi n the r{ edgenent signal, ties the channel into 10
t he rrappl glo ’r‘ryzﬁa B ansmi tt | ng and receiving end and begins with

t he ),
after receivi ng t he sfs‘ ?p s(t(}{slg’éf gﬁem&raﬁgg%t@wt? Sl ve rg"r;e*| St!tho\i’t[%t\{&e1§
mappi ng alglechtedelrnehwithoans/ing theeha@l into the mapang alg%rhnﬁe station

operable to perform together with at |east.one user unit, 15 t he
met hod of theslayee(30f afterergoesdng |th@com‘fégmtlon Iségtad.sgenels Ami mknowiﬁgemmg a
bidirectional .interface cqnn teI eco ni catj on net,wor mappi ng
modul e andigRRLFR tﬁ%@ﬂﬁséerc&r}ﬁé’gt 3apIng, alﬁﬂ’é\ﬁ%’ﬁtéh %r ot ocol

controller nnected to the bi d| rect|onal interface (4) and a signal
out put of re&é%ﬂgseﬁ(?he protocol controller (5) is connected to the control

i nputs of thBenARAP(2)Y afier receiviflPdHé @ckfdwledgement s1gn91 ties BB6 eHameltin®n as
claimed in claim8, wherein the mappi ng nodul e (6) formed by a

mul®i pl exehe ma)ping algarithat abthe tsanbmittmg byd veéceiviag erndrarmbbegms with the
modul es ( 1t%gns(r)t?lsgigr? orfatﬁcie %sgtiu?%'ata and
the slave (3), after receiving the first useful data, also ties the channel into the
mapping algorithm at the transmitting end.
8. A base station operable to perform, together with at least one user unit,

15 the method of any one of the preceding claims, the base station comprising a
bidirectional interface connected to a telecommunication network, a mapping
module and an RF module connected to the mapping module, wherein a protocol
controller (5) is connected to the bidirectional interface (4) and a signal output of
the protocol controller (5) is connected to the control inputs of the mapping

20 module (6).

9. Based station as claimed in claim 8, wherein the mapping module (6) is
formed by a multiplexer (10) on the network side and by virtual connection
modules (11) on the radio side.

10.  The base station as claimed in claim 9, wherein the signal output of the

25 protocol controller (5) is connected both to the control inputs of the multiplexer
(10) and of the virtual connection modules (11) of the mapping module (6).

11. A user unit operable to perform, together with a base station, the method
of any one of claims 1 - 7, the user unit comprising an RF module arranged on a
radio side and a mapping module, wherein the mapping module (13) is formed

30 by a virtual connectlon module (15) on the radio side to the RF module (12) and
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10. The base station as clained in claim9, wherein the si

-.‘ | —out-put of
the 25 protocol controller (5) is connected both to EEPEA@EMQNT SHEET! -
i nputs of the nultiplexer (10) and of the virtualf ¢omectt+on

nodul es (11) of the mapping nodule (6). 11. A uge njt | g
to perform together with a base stationl9 the nethod lfo* &@@qéﬁﬁ
of clains 1 - 7, the user unit conprising an RF nodul e arranged.on_a

radi o side and a mappi hg nodul e, wherein the mapping nodul ¢ (13) is forned
30 by a Viu{t"fal caﬂ?ecti on mpdul e (15) on the radio S
nodul e (12§y A gultiplexer on a user side. REPLACENVENT SHEET
19 by a multiplexer (14) on a user side.
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