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1 DESCRI PTI ON Arrangenent for generating digital signals. The i nve\r;bison
relates to an arrangenent for generating digital signals for a transm ssion
system: nore specifically control signals recurring, in essence, in a
predeterm nable tine frame. Such an arranggement is necessary, p#D 9xa38/Ep
in transmtters and receivers (radio sets) for the present Pan-European
nobi | e radi gsyfem In this nobile radio system speech signals are
transmtted tized formtogether with ot her di gital signals in a
time-division multiple access net hod (TDI\/A}mlssiﬂhﬂéla#QmRmsda precise ti

control of various functions. A nmultiplicit gnals is
necessary for this purpose, which signals g t a periodic
variation, that is, are cycllc ally

1. Arrangement for generating digital signals (a..i) for a transmission
system, more specifically control signals (a..i) recurring, in essence, in a
predeterminable time frame, characterized in that the arrangement (103) for generating

~the digital signals (a..i) comprises a write/read memory (11) for storing signal variations

5 of the digital signals, an addressing arrangement (12) allocated to the write/read
memory (11) for selecting the digital signals (a..i).
2. Arrangement as claimed in Claim 1, characterized in that the arrangement *
(103) for generating the digital signals (a..i) comprises a comparator (14) for comparing
the content of a comparative counter (13) specifically clocked with a multiple of a clock

10 of the digital signals (a..i) with the content of a time Table (T) which can be stored in
the write/read memory (11).
3. Arrangement as claimed in one of the Claims 1 or 2, characterized in that
the arrangement (103) for generating the digital signals (a..i) comprises synchronizing
means (19, 23) for synchronizing the time frames of the digital signals with a

15 predeterminable time frame and/or for synchronizing for a predeterminable time slot a
first time frame with a further time frame asynchronous thereto, while the reference to
the first time.frame is maintained. _
4, Arrangement as claimed in one of the Claims 1 to 3, characterized in that
the area of the write/read memory (11) which area is provided for storing the digital

20 signals (a..i) is subdivided into at least two separately selectable sub-areas

5. Arrangement as claimed in one of the Claims 1 to 4, characterized in that

at least one interrupt signal is stored in the write/read memory (1 n.
6. Arrangement as claimed in one of the Claims 1 to 5, characterized in that
the arrangement is realised as an integrated semiconductor circuit or as an integrated

25 peripheral function on a microprocessor. _
7. Arrangement as claimed in one of the Claims 1 to 6, characterized in that
the digital signals are provided for controlling a radio transceiver (100a, 100b, 101) of a

radio transmission system
-
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recurrent in a predetern1nab|e time frane. In addition, these control
signal s should al so be individually controllable in dependence on a |l arge
nunber -of different operating requirenments. The control signals may be
derived fromthe signal of a central clockagenerator designatedms 91-035EP-
This clock generator is in essence based on a counter which triggers an

interrupt fugction of AII;& "gédr Wﬁe;@gp?(ﬁﬁ'ins"‘f'ﬁfwac S in gk

val ue i s reached or excee ects external control
signals. |f the Iraadlgeransmissnoncsb'stemﬂsraodnobilgmdimsysmn @ad én #iat dhe arrangementiimner

with a rather {i me- dependent solution, the Ioa ed very
neavi |y, - AngPIFBFAILA Brqniescon O anglor e stabon 41 STt maile hHRal < by
means of spegidiC SWi tch mechani sns. The control signals are predeterm ned,

so that consrderable restrictions arise with respect to the flexibility
when t hes8 i tch necldamingement as claimkd inconecofathe IGlaimshketo 8 ncharacieridedciorthatol

signal's are gl %gément is provided for a mobile station and/or base station of a radio
transmission system which operates according to a time-division multiple access
method. _
10. Radio transceiver (100, 101) comprising an arrangement (103) as claimed
10 in one of the Claims 1 to 9.
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It is an object of the invention to provide an arrangenent of the type
menti oried in the opening paragraph which nmakes it possible to generate in a
si npl e ‘manner a mul tiplicity of digital signals which have a high

ti me-dependent resolution and flexibility ghen used. This obje®PHD®1-035 EP
achieved with an arrangement of the type mentioned in the opening
paragraph, ipgké arrangenment for generating the digital signals
conprises aWwrte/read nenory for storing signathioShedt HisBeercReplatdd t i ne of

the digital Arrmnt fordgenerating rdigital signals: angenrer“"m ummlem IIIF t he

wite/read nenory for selecting the digital
_ The invention relates to an arrangement for generating digital signals for a

transmission system, more specifically control signals recurring, in essence, in a
predeterminable time frame.

Such an arrangement is necessary, for example, in transmitters and

5 receivers (radio sets) for the present Pan-European mobile radio system. In this mobile
radio system speech signals are transmitted in digitizéd form together with other digital
signals in a time-division multiple access method (TDMA). This requires a precise time
control of various functions. A multiplicity of control signals is necessary for this
purpose, which signals generally exhibit a periodic variation, that is, are cyclically

10 recurrent in a predeterminable time frame. In addition, these control signals should also
be individually controllable in dependence on a large number of different operating
requirements. The control signals may be derived from the signal of a central clock
generator designated as a timer. This clock generator is in essence based on a counter
which triggers an interrupt function of the processor of the radio set when a

15 predetermined value is reached or exceeded and/or directly affects external control
signals. If a large number of control signals are generated in this manner with a rather
high time-dependent resolution, the processor is loaded very heavily. Another possibility
consists of generating the control signals by means of specific switch mechanisms. The
control signals are predetermined, so that considerable restrictions arise with respect to

20 the flexibility when these switch mechanisms are used, for example, when individual
control signals are changed.

It is an object of the invention to provide an arrangement of the type
mentioned in the opening pai'agraph which makes it possible to generate in a simple
manner a multiplicity of digital signals which have a high time-dependent resolution and

25 flexibility when used.

This object is achieved with an arrangement of the type mentioned in the
opening paragraph, in that the arrangement for generating the digital signals comprises a
write/read memory for storing signal variations with time of the digital signals, and an

addressing arrangement allocated to the write/read memory for selecting the digital
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signals. The storage capaC|ty of the wrlte/read nmenory then determnes the
nunber “as wel | as thﬁn IHesteF ac t@he digital signals (= control

signal s). An addre55| for exanple, an address counter

sel ects the control SI a spgcific state of all ppgp 9PHBRSHEHP
signal s, which address counter |dent|f|es this state with the aid of an
address assigippgg. i n the wite/read memory. The control signal generation
thus only asks for the activation, that is, the selection of the individual
control signals, so tfae stonagel mlqgobmetmebbad)mmhMminesthe

m nimzed. Fur er nor e 5| [ of e ch add ess I ndi vi dual

control sigf¥ ﬁea§ é’ctlé O??]Fe%ﬂﬁ?loﬁl é’°8$t° ﬂ%éﬂ of the

control si gpalifes ﬁ aﬁdﬁtg G, foR exin Kn%&{e‘ﬁé&d oy rtﬂéca a1, Ah&d

so far, the wri tsel/gr]ead frenor’y maxesmléf poss e tno ggfsnew s*llgng*én

vari ati on$ @, aaspeoificr ssate of glizthe control signals, which address counter identifies this state
with the aid of an address assigned in the write/read memory. The control signal

. generation thus only asks for the activation, that is, the selection of the individual

control signals, so that the loading of the allocated processor is minimized.
Furthermore, the simple indication of each address by individual control signals

10 provides a complete freedom of choice of the order of the control signals. In addition,
by simply overwriting control signals stored so far, the write/read memory makes it
possible to feed new signal variations of a control signal.

A high time-dependent resolution of the digital signals is provided in that

the arrangement for generating digital signals comprises a comparator for comparing the

15 content of a cdmparative counter specifically clocked with a multiple of a clock of the
digital signals with the content of a time Table that can be stored in the write/read
memory. If the comparative counter operates as a so-called quarter bit counter, for
example, with four times the bit clock of the control signals, there is a control signal
resolution into quarter bits. The time Table of the write/read memory may then list for

20 each control signal all the time frame start instants possible with this resolution. A
certain state of the control signals is thus not selected until both the address of the
address counter matches the predetermined address and the start instant information
contained in the time Table matches the predetermined start instant.

In a radio transceiver operating according to a time-division multiple

25 access method, a synchronization of the digital signals may be effected in that the
arrangement for generating the digital signals comprises synchronizing means for
synchronizing the time frame of the digital signals with a predeterminable time frame
and/or for syﬁchronizing a predeterminable time interval of a first time frame with a
further time frame asynchronous thereto, while the reference to the first time frame is

30 maintained. If, for example, during the operation of a mobile radio telephone the signal
delay of the control signals is changed, the control signals (= digital signals) may again
be synchronized with the predeterminable time frame, specifically the received time
frame with the aid of the synchronizing means. This is effected, for example, by
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A high ti ne-dependﬂﬁﬁShéeenﬁlmEﬂRhﬁla&ﬁ the digital signals is provided in that

the ar r’angément for i Jbi t al signals conprises a conpar ator for
compari'ng the contemm‘ﬂlmmﬂwmgt ive counter specifically clocked with a
mul tiple of a clock signalsswith the content of mwybigiegseppe
that can be stored in the wite/read nenory. If the conparative counter

" . oot bi _ . res
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i nt o quart erstivictuge of aemobileeradlicoSystent ittil enade ipossibledd switch ity anﬂ)f_rdb llaetwdm ﬁte

f h trol. signal all the ti frame stayt ipnstgnts, possible wt
thi's resol uti Faed g varAus,oF exampleradigesnt o orlls, ayhen, te symehropizing

sel ect ed Untﬁléa:ﬁ@fféciQ%yﬁéﬁ%ﬁ&’ﬁoﬁfoﬁi‘ﬁrsﬁﬂﬂfeﬁ@%ﬂm@m%ﬁ%ﬂﬁi Cihe

predet erm ned address and the start 1nstant ornatlon contal _
time Tabl § msyn¢heenousdhenctedfor ar predeterminable timesinterval, while the déference s thei first

i %'nﬁ.to time-division nultiple
operating actfn?er : is mgntamréﬁ. P

If the write/read memory is subdivided into at least two separately

selectable areas, there is a possibility of switching very rapidly between various types of
operation, that is, between various control signal records. In addition, a part of the

10 write/read memory which is unused at a particular instant may be used by the processor
without any problems with respect to time.

If at least one interrupt signal is stored in the write/read memory, an
interruption may be predetermined with the aid of the interrupt signal for example once
per time frame in accordance with a desired requirement. This makes it also possible to

15 switch to a different operating mode by means of other control signals stored in a
second area of the write/read memory.

If the arrangement is realised as an integrated semiconductor circuit,
especially in mobile radio telephones this provides the possibility of integrating in a
space-saving manner the whole arrangement for generating the most diverse control

20 signals in a housing which has small outside dimensions. If the arrangement is realised
as an integrated peripheral function on a microprocessor, for example, a microprocessor
already available in a radio transceiver may at the same time incorporate the whole
control signal generating arrangement.

A simple presentation of digital signals, especially for a mobile radio

25 system operating according to a time-division multiple access method is made possible
in that the digital signals are available for controlling a radio transceiver of a radio
transmission system.

If the digital transmission system is a mobile radio system and the
arrangement in a mobile and/or base station of the digital mobile radio system are

30 integrated, the given requirements, for example, for the Pan-European mobile radio
system may be satisfied with an arrangement of this type.

The invention will be further explained in the following with reference to
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access met hoyis sReebRBo®eplzcad i on of the digital signals may be effected in

that the arra nerating the digital signals conprises
synchroni zi ngﬂmﬁam“gm hroni zing the time frane of the digital signals
with a predet me frame and/or fgr synchronizing a pHD 91-035 EP
predeterm nable tine interval of a first tinme frane with a further tine

f s s i pime frame is
gt ai nod. T CpaplaERb Rt Bk Sd it e Nving Filrel, fephich D, |
t el ephone the signal dig.al shidws &singplifieddlock diagdam ofsar arrangement lier generating

signals (= di itfl. sig.nal s) may again be synchronized with the
predetermn frol sigpal svrame, specifically the received tinme frame with the

aid of the synchroni zwg TRRGWs theNaiaticnsSf wiriots comt?dl Wl e, by
5 . Fig. 3 shows a block diagram of an arrangement for generating control
signals;
Fig. 4 shows a radio transceiver; and
Fig. 5 shows a cellularly structured mobile radio system.

10 : The block diagram represented in Fig. 1 shows an exempiary embodiment
for an arrangement for generating digital signals. These digital signals may be, for
example, control signals for the various functions (e.g. transmitter, receiver) of a digital
radio transmission system, which are recurrent in time frames which frames comprise a
plurality of time slots. This is the manner of operation of, for example, radio sets

15 operated according to the time-division multiple access method (TDMA), and are
necessary, for example, for the future Pan-European mobile radio system GSM (Groupe
Spéciale Mobile). A precise time control of a plurality of functions is then required.
This is effected with a plurality of control signals which generally exhibit a periodic
behaviour, but for which it is also necessary to influence them individually-depending

20 on a large number of different requirements. For this purpose, the control signals in the
exemplary embodiment shown in Fig. 1 are stored in a write/read memory 11. The
write/read memory 11 is subdivided into a time Table T, signal Tables RX, TX, a pulse
Table P as well as an interrupt Table 1. The content of the time Table T is compared to
the content of a comparative counter 13 by means of a comparator 14. The comparative

25 counter 13 is clocked with a clock t corresponding to a multiple of the clock of the
control signals. In the event of matching values the appropriate control signal is selected
from the signal Tables RX, TX over a control line S by way of an address counter 12
and an address decoder A included in the write/read memory 11. In addition, the
control line S is connected to buffers 15, 16, 17, 18. By way of these buffers 15 to 18

30 the information signals read from the signal Tables RX, TX, from the pulse Table P
and from the interrupt Table I are presented as signals SR, ST, SP and SI.

The central element of the exemplary embodiment represented in Fig. 1 of

an arrangement for regenerating time-dependent functions is formed by the write/read
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3 inserting or onittfH haﬂHascﬂiécrtR@lﬁaéd cl ock of the conparative counter.

Wth a cellular struc . e radio systemit is nmade possible to
switch-to and fro bet [ }ramas of various, for exanple, adjacent
radio cells, when the synchronizI'ng nmeans gffect a synchroni zapygIn9eio3s Ep
first tinme frame with a further tinme frame asynchronous thereto for a
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5 the comparative counter 13 is four times the bit clock of the control signal, four start
instants are possible for each control signal during each bit period of the predetermined
time frame. The area of the signal Table RX accommodates, for example, all the
- control signals relating to the receiver, and the area of the signal Table TX
accommodates the control signals relating to the transmitter. The area of the pulse Table
10 P accommodates information signals for triggering synchronizing signals, which
synchronizing signals generate a pulse in each output line for example for
synchronization of the control signals. Furthermore, a synchronization of the time frame
of the control signals with the received time frame may be effected by means of the
pulse Table P. A further possibility consists of the fact that a synchronization may
15 temporarily be effected between the time frame of the control signals and a further time
frame asynchronous relative to the predetermined time frame, without the reference to
the predetermined time frame being lost. The content of the interrupt Table I may be
transported by way of the buffer 18 to, for example, an interrupt generator (not shown
in Fig. 1).
20 The operation of the arrangement represented in Fig. 1 is thus in essence
effected in the following steps. The content, for example, of the first line of the time
Table T is compared with the content of the comparative counter 13 by means of the
comparator 14. The comparative counter 13 is clocked, for example, with four times
the time frame clock and continuously incremented with this clock. The period of the
25 comparative counter thus exactly corresponds to a time frame. If the comparator 14
detects equality between the content of the comparative counter 13 and the content of
the time Table T, the following operations are executed.
The contents of the signal Tables RX, TX are loaded in the buffers 15,
16, and presented as control signals SR, ST at the outputs. The information signals
30 contained in the pulse Table are loaded in the buffer 17 and transported as a control
signal SP, for example, to an arrangement (not shown in Fig. 1) which generates a
pulse on each output line. For example, a pulse is only generated when the appropriate

content is a logic "1", otherwise no reaction will follow. The pulse length is then, for
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If at | east one |nterrqﬁgs&btgﬂ@i3eeh§e@gcgged in the wite/read nenory, an
m the aid of the interrupt signal for

i npterrupti on nmay be pre (
exarrpl e once per tine f m nce with a desired requirenent. This
makes it al so possible t diff grent operating mdeﬁmﬁg@gﬁ
other control signals stored in a second area of the wite/rea

the arrange 1€l 56 o rcuit
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available in a radio transceiver nmay at e Same “tInme | ncor
control sbHgrthe ogapmuVe coumder kasyeaohed this time value, the above-described procedures are

rerun,
The structure represented in Fig. 1 makes it thus possible for said values

having a quarter bit resolution at random instants in the predetermined time frame to
switch one or various control signals on or off, generate one or more different pulses or

10 generate an interrupt. These functions may also be combined at random. For this
purpose it is only necessary that the "results", that is, the information stored in the
write/read memory, be stored in a sorted manner in the order in which they occur, that
is, according to enhancing values of the time Table T. The arrangement represented in
Fig. 1 thus enables the gc;.neration of a random number of conﬁol signals with a high

15 time-dependent resolution and flexibility of the generated control signals while at the
same time the loading of the host processor is minimized. A still more flexible
operation of the arrangement shown in Fig. 1 may be achieved in that the write/read
memory 11 and the associated time Table T, the signal Tables RX, TX as well as the
pulse and interrupt Tables P and I respectively, are subdivided into a plurality of

20 independent sections. Each section of the write/read memory 11 is then activated by
means of an information signal that can be given to the address counter 12 by the host
processor. As a result, it is possible to switch the arrangement very rapidly between two
different types of operation by means of optionally different control signals. In addition,
a just unused Table section may be used without time problems by the host processor.

25 Fig. 2 shows an embodiment for control signals a to i to be generated.
Minimum requirements for realising such control signals are that, on the one hand, the
necessary control signals are generated largely independently while the utilization of the
host processor is minimized, and on the other hand, a high degree of flexibility, for
example in respect of the start instant of the control signals is to be guaranteed for

30 making adaptations possible to different set configurations of a mobile radio system.
Such a flexibility ensures the applicability in later generations of sets, or makes the use
of such an arrangement structured as an integrated semiconductor circuit possible also in

sets made by other manufacturers.
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signals stored in the signal Tables RX, TX of the arrangement shown in Fig. 1, whereas
the signals g to i, for example, represent synchronizing or interrupt signals respectively
stored in the pulse Table P or interrupt Table I respectively (Fig. 1). The double-
pointed arrow A at the beginning of the first time window of the time frame symbolizes
that the total time frame can be synchronized with the received time frame by means of
the arrangement shown in Fig. 1. The arrow denoted B symbolizes the possibility of
correcting once per time frame deviations caused by signal delays. This is effected, for
example, by omitting or inserting an additional clock at the request of the host
processor. This swallow-insert function shortens or lengthens the time frame by a
quarter bit. The subsequent time frames are shifted accordingly.

In an arrangement provided for the future Pan-European mobile radio
system (GSM = Groupe Spéciale Mobile), the signals represented in Fig. 2 carry out,
for example, the following tasks:

Preparation of signals for controlling the time-division multiple access method;
Controlling the signal processor for the baseband processing;

Controlling the software of a digital signal processor; and

Taking over all the hardware control and monitoring tasks.

Fig. 3 shows a detailed block diagram of an arrangement for generating
control signals. Like reference numerals are used for the blocks already represented in
connection with Fig. 1. The central element is here again the write/read memory 11
which is subdivided into the time Table T, the signal Tables RX, TX as well as the
pulse Table P and the interrupt Table I. All the clock signals necessary in the
arrangement shown in Fig. 3 are derived from an input clock cl. For example, for
digitizing the audio signal, a clock sp is derived with the aid of a clock divider T5.
Multiples of the input clock ¢l may be derived by means of clock dividers T1, T2, T3.
These multiples of the input clock are applied to a multiplexer 30 from whose output a
desired bit clock tn may be tapped. A further clock divider T4 is arranged in series with
the clock dividers T1, T2, T3 and produces a bit clock tbit. As already observed with
respect to Fig. 1, the comparative counter 13 is clocked with a clock t which is a
multiple of the clock tbit of the control signals. In addition to the exemplary
embodiment shown in Fig. 1, an offset adder 19 is inserted between the comparative




-

4 ~t he exenpl ary emg)gﬁémgﬁeeﬁﬁgma@gent ed in the draw ng Figures, in which

Fig. |*shows a si ngdiNkml | agram of an arrangenent for generating
control signals; gjﬂl H u variations of various control signals;
Fig. 3 shows a blo n arrangejgnt for generating '93Lo35 EP

signals; Fig. 4 shows a radio transceiver; and Fig. 5 shows a cellularly
structured ' | 0l ] ' |

shows. an_ exGonief 153 e Uohifuot 13 18 G SrBh AHGARLASA B £, ¥ 11k prréhacthen:
signal s. Thaszy be gotmecteditgrtie hostgprodessorfover exiatabus, HE bptwayl ofs12registers R1 tdhe

[ ' .g. .t Lt t , [ f a digital .
various f uncﬁbc.) r'ﬁ'ne(c%n%'ol s1rgrax1 grER, S('al‘r, Sli'r aerceeﬂr\e/ge;l C)by way Io Ioutput registers 20, 21,

22. _

5 _ The offset adder 19 makes a shift of the time frame relative to the time
frame of an adjacent cell in a mobile radio transmission system possible. A processor
(host interface) connected by way of a control bus HI then computes the offset relative
to the so-called serving station (serving cell). This offset may be caused by delays. The
offset adder 19 adds the complement of the thus determined offset to the content of the

10 comparative counter 13 via a buffer 23. The result of this addition forms the input
signal for the comparator 14. A further operation is necessary to deal with the offset,
because the address counter 12 generally indicates an erroneous Table entry in the time
Table T after the value in the offset buffer 23 has changed. For this reason it is
neceséary to correct the address counter 12, because otherwise in the worst case a

15 whole time frame may be lost as a result of the change of the offset. For this purpose,
the address counter 12 is reset after each change of the content of the offset register R4.
The address counter 12 is incremented as long as the Table entries belonging to the
content of the address counter 12 in the time Table T are smaller than the value at the
output of the offset adder 19. The contents of the sections RX, TX, P, I of the

20 write/read memory 11 are then ignored, that is, the outputs remain unchanged and no
synchronizing pulses or interrupts are produced. As a result, the address counter 12
points at the first Table entry of the time Table T that exceeds the instantaneous count
of the sum of the content of the comparative counter 13 and the offset. This method
ensures that the addreﬁs counter 12 is corrected in the fastest way possible and the

25 output states directly change from the old to the new state. By way of a signal FI
(Frame Interrupt) consisting, for example, of a pulse 1/8 bit in length, once the offset
register R4 has been loaded, the beginning of the first time frame may be marked by a
correct setting of the comparative counter 13. '

The processor gains access to twelve registers (R1 to R12) over the

30 connection HI arranged as a data bus. For example, the synchronization or the selection
of the desired bit clock is verified by way of the control register R12. The register RS
is the address register for accessing the time Table. This register may identify which

line of the time Table T is written or read out by means of a write/read access to a
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operations in the arrangement shown in Fig. 3. The control signals SR, ST, SP are
finally supplied by way of the output registers 20, 21, 22 respectively.
Fig. 4 shows a diagrammatic structure of a radio transceiver 100, 101

10 comprising an arrangement 103 for generating control signals a, b, ¢, d. The radio
transceiver 100, 101 comprises a diplexer 107 which has an aerial. The diplexer 107 is
connected to a transmitter 104 and a receiver 102. The transmitter 104 is connected to a
microphone 110, for example of a handset 117, by way of a modulator 109. The
handset 117 further includes a loudspeaker 114 which is connected to the receiver 102

15 by way of a demodulator 113. The transmitter 104 and the receiver 102 are driven by a
frequency generator 111 to which a control signal i is applied. The radio transceiver
100, 101 additionally includes a control unit 115 connected to the modulator 109, to the
demodulator 113 aﬁd also to the arrangement 103 for generating the control signals. |
Furthermore, a clock generator 116 is provided which applies a clock t to the control

20 unit'115 and also to the arrangement 103 for generating the control signals. The
arrangement 103 for generating the control signals and the control unit 115 are
interconnected by way of a line HI.

The radio transceiver 100, 101 shown in Fig. 4 operates according to a

time-division multiple access method (TDMA) and is to be used, for example, in the

25 Pan-European mobile radio system GSM. This requires an exact time-dependent control
of the operations of the transmitter 104 and the receiver 102 and of the frequency
generator 111. This control is effected with the aid of control signals a..i, generated
with the aid of the arrangement 103. The generation of the control signals a..i is
explained with reference to the Figs. 1 to 3.

30 Fig. 5 shows a cellular arrangement of a mobile radio system. It
comprises base stations 100a, 100b as well as mobile stations 101. The mobile stations
101 are, for example, mobile radio telephones in a private car, a train and so on, or

structured as mobile handsets. The mobile radio system consists of separate radio cells




counter 13 is clocked with a clock t corresponding to a nmultiple of the
clock of the control signals. In the event of nmatching val ues the
appropriate control signal is selected fromthe signal Tables RX, TX over a
control line S by way of an address countefy 12 and an address 44§84dAL03% EP
included in the wite/read nmenory 11. In addition, the control Tine Sis

ot ormat | on \SHy A8 s, 1054, While'dhuy the *@ég?"e’gﬁ%&?@f?ﬁgﬂﬁﬂ°€%§‘p&%§em
Tabl e P and fo5dIEatle base! tationp1008a 08D hs well asreaste niobile atatioh d0d| confjirises; Tior SP

and SI. The central elenment of the exe | ary_enbodi ment represenw‘g IL.n Fig.
1 of an arr A¥§ePiga Trasmitefearmngement | H’SB@EWY%FW&SRE“’P% rH& by

the write/rqagmitter arrangement 102 and receiver arrangement 104 make the transmission
5 possible of radio signals betwéen base station 100a, 100b and the mobile stations 101.
For this purpose an aerial is allocated to each base station 100a, 100b and mobile
station 101. In addition, each base station 100a, 100b and mobile station 101 comprises
an arrangement for generating control signals 103.
In the mobile radio transmission system represented in Fig. S, for
10 example, the Pan-European mobile radio system GSM is discussed in which control
signals are necessary which are recurrent in a time frame consisting of one or more
time slots. The control signals control the various functions, more specifically, that of
the transmitter arrangement 102 and the receiver arrangement 104. The control signals
generated with the aid of the arrangement 103 in addition carry out the following tasks:
15 preparation of signals for controlling the time-division multiple access method,
controlling with time the processor for the baseband processing, and controlling the
software of a digital host processor. The arrangement 103 comprises a write/read
memory as has already been described with reference to the Figs. 1 and 3, while the
selection of the control signals is effected by means of the addressing arrangements
20 allocated to the write/read memory. The arrangement 103 comprises a synchronizing
means which, for a predeterminablé time slot, makes a synchronization possible of a
first time frame produced, for example, by the radio cell 105a, with another time frame
asynchronous thereto which is produced, for example, by the radio cell 105b. During
this operation the reference to the first time frame of the radio cell 105a is maintained,
25 so that it is possible in the cellularly structured mobile radio system as shown in Fig. 5
to switch to and fro between the time frames of adjacent radio cells 105a and 105b.
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5 menory 11. Each line of the wite/read nmenmory 11 is subdivided into five
areas and has a specific control signal "‘code in the information signals. In
the area of the time Table T each line stores the exact start instant of

the control signal acconmpdated on the sang line in the areas %ﬁ §¥1§1
Tabl es RX, TX. For exanple, if the clock t of the conparative counter S

four tines ?Q%%@%Agg%ock of the control signal, four start instants are
possi ble fo trol signal during each bi t period of the

predet er m neXirdrigemeht foregendfating dégitabkighdle. si gnal Tabl e RX accommodates, for
exanple, all the control signals relating to the receiver, and the area of
the signal Table TX accommobdates the control signals relating to the
transmtter. The area of the pulse Table P accommbdates information signals
for triggering synchronizing signals, which synchronizing signals generate
a pulse in each output line for exanple for

The invention relates to an arrangement for generating digital signals for a
transmission system, specifically control signals recurring, in essence, ina
predeterminable time frame. The arrangement is to make it possible to generate in a
simple manner a multiplicity of -control signals which have a high time-dependent

5 resolution and flexibility when used.

There is proposed that the variations of the control signals can be derived
from signal variation descriptions that can be stored in a write/read memory (11) the
digital signals being selected by means of an addressing arrangement (12) allocated to
the write/read memory (11). In an advantageous embodiment the start instant of the

10 digital signals can be predetermined by way of a comparison of the content of a
comparative counter (13) clocked with a multiple of the clock of the digital signals with
the content of a time Table (T) that can be stored in the write/read memory (11).

Mobile radio systems.
15
Fig. 1.
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synchroni zation of the control signals. Furthernore, a synchronization of
the tiqve frane of the control signdls with the received tine frame may be
ef fected by neans of the pulse Table P. A further possibility consists of
the fact that a synchronization nay tenporarily be effected between the
time franme of the control signals and Mf}lrther time frame asynchronous
relative to the predetermned tine frame™® without the reference to the
predetermned tine frame being lost. The content of the interrupt Table |
may be transported by way of tH@3buffer 18 to, for exanple, an interrupt
generator (not shown in Fig. 2: The operation of the arrangenent
represented FrFg— I TS Thus T TSSRTe effect ' e—fol Fow Myt eps.
The content,j for exanple, of the first line of the'tine Table T is fonpared
with the content of the conparafrye counter_l3.By _neans Qf the cofpar at or
14. The corrp'arative count gp 13 {A|cl otked, R¥r :.exddplie, ®ith fdur |t nes
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K |
the tinme frame clock and continuously incremented with this clock. The
perijod of ‘the conparative counter thus exactly corresponds to a tine frane.
| f tihe:conparator 14 detects equality between the content of the
conmparative counter 13 and the content of the tine Table T, the foll ow ng
operiati ons are executed. The contents (2f/3 he signal Tables RX, TX are

| oaded in the buffers 15, 16, and presented as control sigrals SR ST at
the outputs. The information signals contained in the pul s8 ffafjl e {e

loaded in the buffer 17 and transpayted.as a control signah CI-
e .
exanple, to an arrangenment (not shgwn i;p Fig. 1) which ge\rﬁ pul se on
each output |ine. For exanple, & pulse | s only generated en the
appropriate content is a logic U= Rer-wi-s-e—Ro—eactiohn ‘"L T {f ol ] pw. The
pul se length is then, for N — -
N =
\\
- K A K3
(2]
_____________ =
\\
o 4 A K3
(=]
.............. 55
S
= K )‘ -
&£
> ¢ > i -
v e \JE U o
_____________ 'S 'S R o=
\\
- - ) I
L
oc
= S
\
- 1 K3
~N o <r
\ = =
r— ] \p
.| -
3 b | C &2
N g
- u — -
~N g
>t \
— &N (] -
= B B -.“3/ — C
E
I y I Ny
2 ) >
l ] )
' 8 . .
A v LUULT 3
° S E 2 s 50 5 ot
L

heet Has Been Replaced

T,

2-TI-PHD 91-03



Jple, 1/8 bit. The content of the interrupt Table | is transported,

¢ aqplé, to an interrupt generator (not shown in Fig. 1), which

gtes, for exanple, an interrupt line to a host processor. Once this
procgpure has been term nated, the conparative counter 13 is increnented.
fauses a new tine value to appear3/13t he conparator 14. \Wen the

¥ ati ve counter has reached this time val ue, the above-descri bed
procedures are _rerun. The_structure represented in FEig. 1 makes it thus
possible for [said values having a quarter bit resolution at randominstants
in the predetlerm\fedgpi me franmejgfp switch one dggvarious conffrol signals on

or off, generjate pner or nore difFerent pul ses o; %enerate arf intersupt.
These functigng mayjal so e condi ned at rhndom?’ F '
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Aelnxd- T
purpose it is only necessary that the "results", that is, the information
stored inthe wite/read nenory, be stored in a sorted manner in the order
~in which they occur, that is, according to enhancing values of the tine

Table T. The arrangenent represented in Fig. 1 thus enabl'es The generation
of .a random nunber of control signals with a high timssiRaeRdedshrRERea Ut i ON
and flexibility of the generated control signals whil I me the
| oadi ng of the host processor is mnim 23d. A still Wammﬂlmum}nmerat i on
of the arrangenment shown in Fig. 1 may be achieved in ite/ read
menory 11 and the associated tine Table T, the signal Tables RX, TX as well
as the pulse and interrupt Tables P d@BAIMSespectively, are subdivided into
a plurality of independent sections. Each section of the wite/read nenory

11 is then activated by nmeans of an information signal that can be given to
t he address leount er Anarmpgementhios igeperating digital signals (asidirecurting,iis essense,bl e

to swtch the 3 lanmnihble Yo rdfiP bt YobELGRR a1t clock, for a radio transmission
system with - |
- a read/write memory (11) used for storing signal variations of the digital signals
(a..i);

- an address arrangement assigned to the read/write memory (11) used for selecting

signal variations stored in the read/write memory (11) for the generation of the
digital signals (a..i);

- a comparator (14) used for comparing the contents of a comparative counter (13)
clocked with a second clock with the contents of a time table (T) that can be stored
in the read/write memory (11) and for controlling the selection by the address
arrangement (12) in dependence on the result of the comparison.

2. An arrangement as claimed in Claim 1, characterized in that the comparative

counter (13) is clocked with a multiple of the clock '

of the digital signals (a..i).

3. Arrangement as claimed in one of the Claims 1 or 2, characterized in that

the arrangement (103) for generating the digital signals (a..i) comprises synchronizing

means (19, 23) for synchronizing the time frames of the digital signals with a

~ _ predeterminable time frame and/or for synchrbﬁizing for a predeterminable time slot a
first time frame with a further time frarne_' asynchronous thereto, while the reference to
~the first time frame is maintained. | .

4. Arfangement as claimed in one of the Claims 1 to 3, characterized in that
the area of the write/read memory (11) which area is provided for storing the digital
signals (a..i) is subdivided into at least two separately selectable sub-areas.

5. Arrangement as claimed in one of the Claims 1 to 4, characterized in that

at least one interrupt signal is stored in the write/read memory (11).

6. .Arrangement as claimed in one of the Claims 1 to 5 , characterized in that

the arrangement is realised as an integrated semiconductor circuit or as an integrated

peripheral function on a microprocessor. REPLACEMENT SHEET
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different ‘types of operation by means of optionally different control
signals. In addition, a just unused Table section may be used w t hout ti e
prdbl ems by the host processor. Fig. 2 shows an enbodi-ent—for control
signals a to i to be generated. M ninmumrequirenents f%,;ﬁ,@étmw&nﬁ'
control signals are that, on the one hand, the necessary
are generated largely i ndependent ly while the utilizati ijm”lw MH“
processor is mninzed, and on the othet4hand, a high de
flexibility, for exarrple in respect of the start instant of the control
signals is to be guaranteed for nmaki ng adaptati ons possible to different
set configurations of a nobile radio system Such a flexibility ensures the
applicability in later generations of sets, or nakes the use of such an
arrangement, struct Ur%‘rﬁ e@@nt‘&tﬁﬂfn?édeﬁll SRTbCHRATIAINY 1 @b 16; ¢hirabesized i that SO
in sets nmadé by other acturers

the digital sxgna.ls are provided for controlling a radio transceiver (100a, 100b, 101) of a

S

radio transmission system.
8. Arrangement as claimed in one of the Claims 1 to 7, characterized in that

the radio transmission system is a mobile radio system and in that the arrangement is
integrated in a mobile station (100) and/or base station (101) of the mobile radio

" system.
9. Arrangement as claimed in one of the Claims 1 to 8, characterized in that
the arrangement is provided for a mobile station and/or base station of a radio
transmission system which operates according to a time-division multiple access
method.
10. Radio transceiver (100, 101) comprising an arrangement (103) as claimed

in one of the Claims 1 to 9.
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7 The signal variations a to i shown in Fig. 2 are recurrent in a tine
franme subdivided into seven tine“slots 0 to 7. The signals a to f are, for
exanple, the control signals stored in the signal Tables RX, TX of the
arrangenment shown in Fig. 1, whereas the signals g to i, for exanple
represent synchroni zing or |nterrupt signal s respectlve y S -

pul se Table P or interrupt Table | respectlvel y (Fi gThils)Sheeil'ﬁng

poi nted arrow A at the begi nning of thé>first time win %% r ane
symbol i zes that the total time frame can be synchroni ZW,! ! ce| ved

time frane by nmeans of the arrangenent shown in Fig. 1 noted B
synbol i zes the possibility of corr ¢sB e per time frarre devi ati ons

caused by signal delays. This is effected, for

The invention relates to an arrangement for generating digital signals for a
transmission system, specifically control signals recurring, in essence, in a
predeterminable time frame. The arrangement is to make it possible to generate in a
simple manner a multiplicity of control signals which have a high time-dependent
resolution and flexibility when used. _

There is proposed that the variations of the control signals can be derived
from signal variation descriptions that can be stored in a write/read memory (11) the
digital signals being selected by means of an addressing arrangement (12) allocated to
the write/read memory (11). In an advantageous embodiment the start instant 'of the
digital signals can be predetermined by way of a comparison of the content of a
comparative counter (13) clocked with a multiple of the clock of the digital signals with
the content of a time Table (T) that can be stored in the write/read memory (11).

Mobile radio systems.

Fig. 1.
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Thoearts2 X
g%rrpl e, by omtting or inserting an additional clock at the request of the
ost processor. This swallowinsert function shortens or |engthens the tine
frame by a quarter bit. The subsequent tine frames are shifted accordingly.
I n an ‘arrangenent provided for the future Pan-European pobiletadi-e—syst-gm
(GSM = Groupe Speciale Mbile), the signdls represented |REPEA@F! 124 Tcérry}

out, for exanple, the follow ng tasks: Preparation of sj gpats—for
control | i @%ﬁﬂ@é{di vision nultiple access nethod; Con}
signal pr band, processi ng; Controllihg
di gi tal s?‘gnaig{wé ertigﬁg %l( a‘ce?\/er all the hardjpal
noni toring tasks. F| g 3 shows a detail ed bl ock diagranjof an arrangenent

for generating control signals. Like reference nuneral state—used—for—the
bl ocks already represented in

. The invention relates to an arrangement for generating digital signais for a

transmission system, more specifically control signals recurring, in essence, in a
predeterminable time frame. _

Such an arrangement is necessary, for example, in transmitters and
receivers (radio sets) for the present Pan-European mobile radio system. In this mobile
radio system speech signals are transmitted in digitized form together with other digital
signals in a time-division multiple access method (TDMA). This requires a precise time
control of various functions. A multiplicity of control signals is necessary for this
purpose, which signals generally exhibit a periodic variation, that is, are cyclically
recurrent in a predeterminable time frame. In addition, these control signals should also
be individually controllable in dependence on a large number of different operating
requirements. The control signals may be derived from the signal of a central clock
generator designated as a timer. This clock generator is in essence based on a counter
which triggers an interrupt function of the processor of the radio set when a
predetermined value is reached or exceeded and/or directly affects external control
signals. If a large number of control signals are generated in this manner with a rather
high time-dependent resolution, the processor is loaded very heavily. Another possibility
consists of generating the control signals by means of speciﬁc switch mechanisms. The
control signals are predetermined, so that considerable restrictions arise with respect to
the flexibility when these switch mechanisms are used, for example, when individual
control signals are changed.

It is an object of the invention to provide an arrangement of the type
mentioned in the opening paragraph which makes it possible to generate in a 31mp1e
manner a multiplicity of dxgxtal signals which have a high nme-dependent resolunon and
flexibility when used.

This object is achieved with an arrangement of the type mentioned in the
opening paragraph, in that the arrangement for generating the digital signals comprises a
write/read memory for storing signal variations with time of the digital signals, and an

addressing arrangement allocated to the write/read memory for selecting the diéital



connection with Fig. 1. The central element is here agai nirfrr gagkT
smmenory 11 which is subdivided into the tine Table T, the mwiegiﬂ@

TX as well as the pulse Table P and the interrupt Table I§. JAIl the clock
si gnal s. necessary in the arrangenent shown in Fig. 3 are {ddri 0&JEMo®Iqn
i nput clock cl. For exanple, for digitizZng the audio sidndl, a clock splig
derived with the aid of a clock divider T5. Miltiples of jthé Tnput clock cl
may be deris}%gk;)y means of clock dividers T1, T2, T3. These multiples of

the input cl®ck are applied to a nultiplexer 30 fromwhose output a desired

bit clock tn may be tTaeptstagdcipacithf the aite/déad Memorytthed deterAngRthe N
series wwth the clock dividers T1, T2, T3 and produces a bit clock thit. As

al ready obJWimReg asiwell acthscomplexity ¢f the digital sigmalsal=acpyisolcugnaler ATQ | s

cl ocked W t}Jx 8.6 Lohe | t]pl f. 1h I t.pol t ong r ol

signals. | néag‘c 5?‘.'?%5%{’1@’ gé(i?@f@lfff %ﬁﬁ%ﬁ?ﬁe‘%ﬂﬁgﬁ% nﬁé%%&;%,skpﬁso%?et

adder 19 i ds, aspecificistart ofesiNthelonarolBignals] Which address counter identifies this state
with the aid of an address assigned in the write/read memory. The control signal

generation thus only asks for the activation, that is, the selection of the individual
control signals, so that the loading of the allocated processor is minimized.
Furthermore, the simple indicaﬁon of each address by individual control signals
provides a complete freedom of choice of the order of the control signals. In addition,
by simply overwriting control signals stored so far, the write/read memory makes it
possible to feed new signal variations of a control signal.

A high time-dependent resolution of the digital signals is provided in that
the arrangement for generating digital signals comprises a comparator for comparing the
content of a comparative counter specifically clocked with a multiple of a clock of the
digital signals with the content of a time Table that can be stored in the write/read
memory. If the comparative counter operates as a so-called -quarter bit counter, for
example, with four times the bit clock of the control signals, there is a control signal
resolution into quarter bits. The time Table of the write/read memory may then list for
each control signal all the time frame start instants possible with this resolution. A
certain state of the control signals is thus not selected until both the address of the
address counter matches the predetermined address and the start instant information
contained in the time Table matches the predetermined start instant.

In a radio transceiver operating according to a time-division multiple
access method, a synchronization of the digital signals may be effected in that the
arrangement for generating the digital signals comprises synchronizing means for
synchronizing the time frame of the digital signals with a predeterminable time frame
and/or for synchronizing a predetermiriable time interval of a first time frame with a
further time frame asynchronous thereto, while the reference to the first time frame is
maintained. If, for example, during the operation of a mobile radio telephone the signal
delay of the control signals is éhanged, the control signals (= digital signals) may again
be synchronized with the predeterminable time frame, specifically the received time

frame with the aid of the synchronizing means. This is effected, for example, by



8 counter 13 and the conparator 14 in the arrangenent show
:be connected to the host processor over a data bus H by we
registers RL to R12. The control signals SR, ST, SP are prg
out put registers 20, 21, 22. The offset adder 19 namkes a s
frame relative to the time frame of an &djacent cell in a 1
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transm ssion system possi ble. A processor (host interface)

connected by way

of a control bus H then conputes the offset relative to the so-called

serving st ANSCHHE SLPMitine as adgitionn) dock of the comPARIVEAPYBITHYVither gplularhe

structure of a mobile radio system it is made possible to switch to and fro between the
time frames of various, for example, adjacent radio cells, when the synchronizing
means effect a synchronization of a first time frame with a further time frame
asynchronous thereto for a predeterminable time interval, while the reference to the first
time frame is maintained.

If the write/read memory is subdivided into at least two separately
selectable areas, there is a possibility of switching very rapidly between various types of
operation, that is, between various control signal records. In addition, a part of the
write/read memory which is unused at a particular instant may be used by the processor
without any problems with respect to time.

If at least one interrupt signal is stored in the write/read memory, an
interruption may be predetermined with the aid of the interrupt signal for example once
per time frame in accordance with a desired requirement. This makes it also possible to
switch to a different operating mode by means of other control signals stored in a

- second area of the write/read memory.

If the arrangement is realised as an integrated semiconductor circuit,
especially' in mobile radio telephones this provides the possibility of integrating in a
spaqe-saving manner the whole arrangement for generating the most diverse control
signals in a housing which has small outside dimensions. If the arrangement is realised
as an integrated peripheral function on a microprocessor, for example, a microprocessor
already available in a radio transceiver may at the same time incorporate the whole
control signal generating arrangement. |

A simple presentation of digital signals, especially for a mobile radio
system operating accbrding to a time-division multiple access method is made possible
in that the digital signals are available for controlling a radio transceiver of a radio
transmission system.

If the digital transmission system is a mobile radio system and the
arrangement in a mobile and/or base station of the digital mobile radio system are
integrated, the given requirements, for example, for the Pan-European mobile radio
system may be satisfied with an arrangement of this type.

The invention will be further explained in the following with reference to



of fset adder 19 adds the conpl ement of the thus determn ned fWLACEMEPHESHEET

addition forns the input signal for the conmparator 14. A fur

eontent of the conparative counter 13 via a buffer 23. The rfesprt=of—ttts
IS necessary to deal with the offset, because the address c uj:ep(ggw*&g

general |y indicates an erroneous TabIe erﬂry in the tinme Tall d-f-after fhe

value int b 23 has ch For this reason it is necessary
to correct t}fehe éﬁ’%sﬁ%ﬁ%‘ﬂf’é‘?% d‘B"é‘ﬁ%‘P&n “feﬁ hYgst—case—a
whol e time frame mayFige Il msa@sxalpuﬁw |b‘loc‘ltfd1§£\ﬁnpbﬁﬂgﬁrrﬁﬁ drhéhe Thé géﬂfeﬁatﬁ&r

thi s purpose, the address counter I's reset after each change ol the
content of CoHEolsgnals; regi ster R4 The address counter 12 is increnented as

| ong as the Table en el o ng to t content,  of .t address counter
15 " the 1 me. Tabl er B & st ptandhs'otaton SBudl SIS0 pur of L he
of fset adder 19. Thethomﬁim Dblobk Qiapedrh g7 ﬁIPﬁemPforlgeaErahhg control
wite/read menory 11 are then ignored, that is, e outputs remaln

unchanged &8aalso

Fig. 4 shows a radio transceiver; and
Fig. 5 shows a cellularly structured mobile radio system.

The block diagmm'represented in Fig. 1 shows an exemplary embodiment
for an arrangement for generating digital signals. These digital signals may be, for
example, control signals for the various functions (e.g. transmitter, receiver) of a digital
radio transmission system, which are recurrent in time frames which frames comprise a
plurality of time slots. This is the manner of operation of, for éxample, radio sets
operated according to the time-division multiple access method (TDMA), and are
necessary, for example, for the future Pan-European mobile radio system GSM (Groupe
Spéciale Mobile). A precise time control of a plurality of functions is then required.
This is effected with a plurality of con-u_-ol signals which generally exhibit a periodic -
behaviour, but for which it is also necessary to influence them individually depending
on a large number of different requirements. For this purpose, the control signals in the
exemplary embodiment shown in Fig. 1 are stored in a write/read memory 11. The
write/m memory 11 is subdivided into a time Table T, signal Tables RX, TX, a pulse
Table P as well as an interrupt Table I. The content of the time Table T is compared to
the content of a comparative counter 13 by means of a comparator 14. The comparative
counter 13 is clocked with a clock t corresponding to a multiple of the clock of the
control signals. In the event of matching values the appropriate control signal is selected
from the signal Tables RX, TX over a control line S by way of an address counter 12
and an address decoder A included in the write/read memory 11. In addition, the
control line S is connected to buffers 15, 16, 17, 18. By way of these buffers 15 to 18
the information signals read from the signal Tables RX, TX, from the pulse Table P
and from the interrupt Table I are presented as signals SR, ST, SP and SI.

The central element of the exemplary embodiment represented in Fig. 1 of

an arrangement for regenerating time-dependent functions is formed by the write/read
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synchroni zing pul ses or interrupts are produced. As a result, S
ecounter 12 points at the first Table entry of the tine Table hat exceeds
t he i nstantaneous count of the sum of the content of the conpdr tiQd JUN 1939
counter 13 and the offset. This nethod ensures that the addregsjcounter 12
is corrected in the fastest way possible3nd the output state directly
change fromthe old to the new state. By way of a signal Fl
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H arranged as a data bus. For exanp e sync on or t
sel ecti on othetfamediing incthe karéasodfothi sxgs:avwabl&s RX, X nEypr ekarhple, ébtherobdek t of
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instants are possible for each control signal during each bit period of the predetermined
time frame. The area of the signal Table RX accommodates, for example, all the
control signals relating to the receiver, and the area of the signal Table TX

accommodates the control signals relating to the transmitter. The area of the pulse Table

r—r,

P accommodates information signals for triggering synchronizing signals, which
synchronizing signals generate a pulse in each output line for example for
synchronization of the control signals. Furthermore, a synchronization of the time frame
of the cpntrol signals with the received time frame may be effected by means of the
pulse Table P. A further possibility consists of the fact that a synchronization may
temporarily be effected between the time frame of the control signals and a further time
frame asynchronous relative to the predetermined time frame, without the reference to
the predetermined time frame being lost. The content of the interrupt Table I may be
transported by way of the buffer 18 to, for example, an interrupt generator (not shown
in Fig. 1).

The operation of the arrangement represented in Fig. 1 is thus in essence
effected in the following steps. The content, for example, of the first line of the time
Table T is compared with the content of the comparative counter 13 by means of the
comparator 14. The comparative counter 13 is clocked, for example, with four times
the time frame clock and continuously incremented with this clock. The peribd of the
comparative counter thus exactly corresponds to a time frame. If the comparator 14
detects ei;ua.lity between the content of the comparative counter 13 and the content of
the time Tabl; T, the following operations are executed. |

The contents of the signal Tables RX, TX are loaded in the buffers 15,
16, and presented as control signals SR, ST at the outputs. The information signals
contained in the pulse Table are loaded in the buffer 17 and transported as a control
sigr{al SP, for example, to an arrangement (not shown in Fig. 1) which generates a
pulse on each output line. For example, a pulse is only generated when the appropriate

content is a logic "1", otherwise no reaction will follow. The pulse length is then, for



line of the tinme Table T is witten or read out by neans of a wite/read
access to a 9 register (R6 to R10). The registers R6 to R10 form
tenporary registers for witing/reading the individual sections of the tine
Table T. As already observed, the register R4 forns the tinme of fset
register. The registers RL to R3 formthugmask regi ster. For exanple, a "0"

recorded in this Pg%ﬁit r may keep the corresponding signal _line at "0".
The regi st &M% V3 C%tﬁrmfdmlmmﬂ'ab@g st Enspertednfor gxkamplactd am 24
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to a host processor. Once this procedure has been terminated, the comparative counter
13 is incremented. This causes a new time value to appear in the comparator 14. When
the comparative counter has reached this time value, the above-described procedures are
rerun.

The structure represented in Fig. 1 makes it thus possible for said values
having a quarter bit resolution at random instants in the predetermined time frame to
switch one or various control signals on or off, generate one or more different pulses or
generate an interrupt. These functions may also be combined at random. For this
purpose it is only necessary that the "results”, that is, the information stored in the
write/read memory, be stored in a sorted manner in the order in which they occur, that
is, accor@ing to enhancing values of the time Table T. The arrangement i'epresented in
Fig. 1 thus enables thg generation of a random number of control signals with a high
time-dependent resolution and flexibility of the generated control signals while at the
same time the loading of the host processor is minimized. A still more flexible
operation of the arrangement shown in Fig. 1 may be achieved in that the write/read
memory 11 and the associated time Table T, the signal Tables RX, TX as well as the

" pulse and interrupt Tables P and I respectively, are subdivided into a plurality of
'independent sections. Each section of the write/read memory 11 is then activated by
means of an information signal that can be given to the address counter 12 by the host
processbr. As a result, it is possible to switch the arrangement very rapidly between two
different types of operation by means of optionally different control signals. In addition,
a just unused Table section may be used without time problems by the host processor.

Fig. 2 shows an embodiment for control signals a to i to be generated.
Minimum requirements for realising such control signals are that, on the one hand, the
necessary control signals are generated largely independently while the utilization of the
host processor is minimized, and on the other hand, a high degree of flexibility, for
example in respect of the start instant of the contfol signals is to be guaranteed for
making adaptations possible to different set configurations of a mobile radio system.
Such a flexibility ensures the applicability in later generations of sets, or makes the use
of such an arrangement structured as an integrated semiconductor circuit possible also in
sets made by other manufacturers.
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pointed arrow A at the beginning of the first time window of the time frame symbolizes

that the total time frame can be synchronized with the received time frame by means of

the arrangement shown in Fig. 1. The arrow denoted B symbolizes the possibility of

correcting once per time frame deviations caused by signal delays. This is effected, for

example, by omitting or inserting an additional clock at the request of th_e host

processor. This swallow-insert function shortens or lengthens the time frame by a
quarter bit. The subsequent time frames are shifted accordingly.

In an arrangement provided for the future Pan-European mobile radio
system (GSM = Groupe Spéciale Mobile), the signals; represented in Fig. 2 carry out,
for example, the following tasks:

Preparation of signals for controlling the time-division multiple access method;
Controlling the signal processor for the baseband processing;

Controlling the software of a digital signal Mwn and

Taking over all the hardware control and monitoring tasks.

Fig. 3 shows a detailed block diagram of an arrangement for generating
control sigtials. Like reference numerals are used for the blocks already represented in
connection with Fig. 1. The central element is here again the write/read memory 11
which is subdivided into the time Table T, the signal Tables RX, TX as well as the
pulse Table P and the interrupt Table 1. All the clock signals necessary in the

. arrangement shown in Fig. 3 are derived from an input clock cl. For example, for
digitizing the audio signal, a clock sp is derived with the aid of a clock divider TS.
Multiples of the input clock ¢l may be derived by means of clock dividers T1, T2, T3.
These multiples of the iﬁput clock are applied to a multiplexer 30 from whose éutput a
desired bit clock tn may be tapped. A further clock divider T4 is arranged in series with
the clock dividers T1, T2, T3 and produces a bit clock thit. As already observed with
respect to Fig. 1, the comparative counter 13 is clocked with a clock t which is a
multiple of the clock tbit of the control signals. In addition to the exemplary

embodiment shown in Fig. 1, an offset adder 19 is inserted between the comparative
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.signals. The arrangenent 103 for generating the control signgl g§and tte
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It conprisZk base stations 100a, 100b as well as nobile stations 101. The
mobile stations _ The offset adder 19 makes a shift of the time frame relative to the time
frame of an adjacent cell in a mobile radio transmission system possible. A processor
(host interface) connected by way of a control bus HI then computes the offset relative
to the so-called serving station (serving cell). This offset may be caused by delays. The
offset adder 19 adds the complement of the thus determined offset to the content of the
. comparative counter 13 vig a buffer 23. The result of this addition forms the input
signal for the comparator 14. A further operation is necessary to deal with the offset,
because the address counter 12 generally indicates an erroneous Table entry in the time
Table T after the value in the offset buffer 23 has changed. For this reason it is
necessary to correct the address counter 12, because otherwise in the worst case a

whole time frame may be lost as a result of the change of the offset. For this purpose,
the address counter 12 is reset after each change of the content of the offset register R4.
The address counter 12 is incremented as long as the Table entries belonging to the -
content of the address counter 12 in the time Table T are smaller than the value at the
output of the offset adder 19. The contents of the sections R}_(,- TX, P, I of the
write/read memory 11 are then ignored, that is, the outputs remain unchanged and no
synchronizing pulses or interrupts are produced. As a result, the address counter 12
points at the first Table entry of the time Table T that exceeds the instantaneous count
of the sum of the content of the comparative counter 13 and the offset. This method
ensures that the address counter 12 is corrected in the fastest way possible and the
output states direéﬂy change from the old to the new state. By way of a signai FI
(Frame Interrupt) consisting, for example, of a pulse 1/8 bit in length, once the offset
register R4 has been loaded, the beginning of the first ime frame may be marked by a
correct setting of the comparative counter 13.

The processor gains access to twelve registers (Rl to R12) over the
connection HI arranged as a data bus. For example, the synchronization or the selection
of the desired bit clock is verified by way of the control register R12. The register RS
is the address register for accessing the time Table. This register may identify which

line of the time Table T is written or read out by means of a write/read access to a
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time offset register. The registers R1 to R3 form the mask register. For example, a "0"

recorded in this registcf may keep the corresponding signal line at "0". The register
R11 forms the interrupt vector register. A control function 24 coordinates all the
operations in the arrangement shown in Fig. 3. The control signals SR, ST, SP are
finally supplied by way of the output registers 20, 21, 22 respectively.

Fig. 4 shows a diagrammatic structure of a radio transceiver 100, 101
comprising an arrangement 103 for generating control signals a, b, c, d. The radio
transceiver 100, 101 comprises a diplexer 107 which has an aerial. Thé diplexer 107 is
connected to a transmitter 104 and a receiver 102. The transmitter 104 is.connected to a
microphgne 110, for example of a handset 117, by way of a modulator 109. The
handset 117 further includes a loudspeaker 114 which is connected to the receiver 102
by way of a demodulator 113. The transmitter 104 and the receiver 102 are driven by a
frequency generator 111 to which a control signal i is applied. The radio transceiver
100, 101 additionally includes a control unit 115 connected to the modulator 109, to the
demodulator 113 and also to the arrangement 103 for generating the conirol signals.
Furthermore, a clock generator 116 is provided which applies a clock t to the control
unit 115 and also to the arrangement 103 for generating the control signals. The
arrangement 103 for generating the control signals and the control unit 115 are
interconnected by way of a line HI.

The radio transceiver 100, 101 shown in Fig. 4 operates according to a
time-division multiple access method (TDMA) and is to be used, for example, in the
Pan-European mobile radio system GSM. This requires an exact time-dependent control
of the operations of the transmitter 104 and the receiver 102 and of the frequency
generator 111. This control is effected with the aid of control signals a..i, generated
with the aid of the arrangement 103. The generation of the control signals a..i is
explained with reference to the Figs. 1 to 3.

Fig. 5 shows a cellular arrangement of a mobile radio system. It
comprises base stations 100a, 100b as well as mobile stations 101. The mobile stations
101 are, for example, mobile radio telephones in a private car, a train and so on, or

structured as mobile handsets. The mobile radio system consists of separate radio cells
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to the B gpSoSsible of radio signals between base station 1002, 100b and the mobile stations 101.
For this purpose an aerial is allocated to each base station 100a, 100b and mobile
station 101. In addition, each base station 100a, 100b and mobile station 101 comprises
an arrangement for generating control signals 103.

In the mobile radio transmission system represented in Fig. 5, for
example, the Pan-European mobile radio system GSM is discussed in which contral
signals are necessary which are recurrent in a time frame consisting of one or more
time slots. The control signals control the various functions, more specifically, that of
the transmitter arrangement 102 and the receiver arrangement 104. The control signals
generated with the aid of the arrangement 103 in addition carry out the following tasks:
preparation of signals for controlling the time-division multiple access method,
controlling with time the proceséor for the baseband processing, and controlling the
software of a digital host processor. The arrangement 103 comprises a write/read

. memory as has already been described with reference to the Figs. 1 and 3, while the
selection of the control signals is effected by means of the addressing arrangements
allocated to the write/read memory. The arrangement 103 comprises a synchronizing

“means which, for a predeterminable time slot, makes a synchronization possible of a
first time frame produced, for example, by the radio cell 105a, with another time frame
asynchronous thereto which is produced, for example, by the radio cell 105b. During
this operation the reference to the first time frame of the radio cell 105a is maintained,
so that it is possible in the cellularly structured mobile radio system as shown in Fig. 5
to switch to and fro between the time frames of adjacent radio cells 105a and 105b.
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1. An arrangement for generating digital signals (a..i) recurring, in essence,

in a predeterminable time frame and clocked with a first clock, for a radio transmission

system with .

- a read/write memory (11) used for storing signal variations of the digital signals

(a..i); _

- an address arrangement assigned to the read/write memory (11) used for selecting
signal variations stored in the read/write memory (11) for the generation of the
digital signals (a..i);

- 2 comparator (14) used for comparing the contents of a comparative counter (lﬁ)
clocked with a second clock with the contents of a time table (T) that can be stored
in the read/write memory (11) and for controlling the selection by the address
arrangement (12) in dependence on the result of the comparison.

2. An arrangement as claimed in Claim 1, characterized in that the comparauve

counter (13) is clocked with a multiple of the clock

of the digital signals (a..i).

3. Arrangement as claimed in one of the Claims 1 or 2, characterized m that

the arrangement (103) for generating th_e digital signals (a..i) comprises synchronizing

means (19, 23) for synchronizing the time frames of the digital signals with a )

predeterminable time frame and/or for synchronizing for a predeterminable time slot a

first time frame with a further time frame asynchronous thereto, while the reference to

~the first time frame is maintained.

4, Arrangement as claimed in one of the Claims 1 to 3, characterized in that

the area of the write/read memory (11) which area is provided for storing the digital

signals (a..i) is subdivided into at least two separately selectable sub-areas.

5. - Arrangement as claimed in one of the Claims 1 to 4, characterized in that

at least one in_tcrrupt signal is stored in the write/read memory (11).

6. Arrangement as claimed in one of the Claims I to 5 , characterized in that

the arrangement is realised as an integrated semiconductor circuit or as an integrated

peripheral function on a microprocessor.
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1. An arrangenent for generating digital signals (a..i) recurring, in
essence, in a predetermnable tine frame and cl ocked w th a frrst-—eclock,......

A—r——

for a radio transm ssion systemwith - a read/wite nenory 15;91#%@%@“; £rT
storing signal variations of the digital %Dgnals (a..i); - anfaddrEss
arrangenment assigned to the read/wite ry (11) used for sI % ]
signal variations stored in the read/wite nmenory (11) for P ge e‘? ’fﬁ%
of the digital signals (a..i); - a conparator (14) used forj cesp ;
contents of a conparative counter (13) clocked with a seco clock with the
contents of a tinme table (T) that can be stored in the read
(11) and for controlling the selection by the address arrangenent (12) in
dependence on the result of the conparison.

7. Arrangement as claimed in one of the Claims 1 to 6, characterized in that

the digital signals are provided for controlling a radio transceiver (1002, 100b, 101) of a
radio transmission system.

8. Arrangement as claimed in one of the Claims 1 to 7, characterized in that
the radio transmission system is a mobile radio system and in that the arrangement is
integrated in a mobile station (100) and/or base station (101) of the mobile radio
system. :

9. Arrangement as claimed in one of the Claims 1 to 8, characterized in that
.the arrangement is provided for a mobile station and/or base station of a radio
transmission system which operates according to a time-division multiple access
method. _

10. Radio transceiver (100, 101) comprising an arrangement (103) as claimed
in one of the Claims 1 to 9..

N



2. " An arrangenent as clainmed in Caim1, characterized in that the
.conparative counter (13) is clocked with a nultiple of the cjeeck

digital signals (a..i). 3. Arrangenent as clained i
Caims 1 or 2, characterized in that the, ﬁrrangemsnt (103) for

the digital signals (a..i) conprises sync ron|2|ng means (1", for ?
synchroni zing the tine frarres of the di ?It signals with ajp Zeﬂf%r%?e
time frame and/or for synchronizi ng ABS gledet er mi nabl e t) Lol _a flrstg

time frane with a further tine frame asynchronous thereto,
reference to the first tinme frane is maintai ned. 4.

claimed in one of the O ajfangerhént Jor ehairaaicedignaiisinais hat the area of the

wite/read nenory (11) which area I1's provided for storing the digital

signals (a. i) is subdivided into at | east two separately sel ectable

sub-areas. The invention relates to an arrangement for generating digital signals for a
transmission system, specifically control signals recurring, in essence, in a
predeterminable time frame. The arrangement is to make it possible to generate in a
simple manner a muitiplicity of control signals which have a high time-dependent
resolution and flexibility when used.

There is proposed that the variations of the control signals can be derived
from signal variation descriptions that can be stored in a write/read memory (11) the
digital signals being selected by means of an addrssmg arrangement (12) allocated to
the write/read memory (11). In an advantageous embodiment the start instant of the
digital signals can be predetermined by way of a comparison of the content of a
comparative counter (13) clocked with a multiple of the clock of the digital signals with
the content of a time Table (T) that can be stored in the write/read memory (11).

Mobile radio systems.

Fig. 1.




5. Arrangement as clained in one of the Cainms 1 to 4
¢haracterized in that at least one interrupt signal is stored i
wite/read nenory (11). 6. Arrangenent as clained i
Clains 1 to 5, characterized in that the arrangenent is real
integrated sem conductor circuit or as an integrated periph
a m croprocessor. 12 7. ArrEngement as cl ai ned ijn jone of t
Clainms 1 to 6, characterized in that thé digital signals ar

controlling a radio transceiver (100a, 100b, 101) of a radi

system 103
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8. Arrangement as cl ai ned in one of the daims 1 tc ﬁEPfACF e
‘characterized in that the radio transm ssion systemis a nohil
systemand in that the arrangenent is integrated in a nobil g
and/ or base station (101) of the nobile radio system 9.
Arrangenent as clainmed in one of the Clains 1 to 8, charactg¢r|

tation (100)77
02 Juy 199
zed in that

the arrangenment is provided for a nobil @ station and/or basp station of—=a
radi o transm ssi on system whi ch operate$ according to a ti Lyvisjion
mul tiple access nethod. 10. Radi o transceiver (100,Z1Q1), coppri sing
an arrangenent (103) as clainmed in one of the Clains 1 to 9.-\ —
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