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Mobile Alloc.ation Index (MAI) , i.e. , q.at.a on the 
Carrier fJ::eque.ric;ieS tO be allocated t iS determined• 
Inpu~>(iat~. for this determination are~ for example, 

·· tbe "~bile Allqcation Index Offset (MAIO) and the 
Hoppinq. ·seqµe!lc:e Number (HSN). 

From th~ ETSI Standard GSM 05.02, version 5.1.0, a 
method.of· gen~i,a:ting a frequency-hopping sequence is 
~o~:wlif~h in;~ives determining the·above-mentioned 
MAI· :(M~bile Allocation Index) , which ~pacifies the 
·carrie~ fre(Jli~l'l~y to be allocated with.in a carrier 
unit·. AS descr.ibed in Seeton 6. 2. 3 and. shown in Figure 
6 Of· G:SM :os. 02/ the known method comp~ises the 
follc)w:l.D.~.t step~} First, input data ar~ · determined 
whicll ·.$pec~~y . a.t:. · least the number of a..(,ailable carrier 
freqii.encies, ~t ,and a frequency-hoppin:g scheme to be 
:used:, . HSN. The ; number N of available c.arrier • > • • • • • • • • •• ': 

frequenc:~es v~fi~s between 1 and 64, '*1d the hopping 
sequE!D.c·e· ;~Umb~~-'.JisN indicates. which o~ . 64 possible 
frequepc.Y,~h()ppln~ schemes is used. As ·can be seen in 

. Figur~· 6 ~: •· furtl>,~r input data are: MA (~obi le 
Allopatio,n). aJ;ld. FN (Frame Number) wit}l the parameters 
T1. to T3 •::•From ·these input data, the .hopping sequence 
is g~net-a'ted :by>calculating the MAI (Mbbile Allocation 
Index) for each•time interval using the algorithm 
~howti on page'.17 'and in Figure 6 of GSM 05.02. The · ... : .. ,._ 

input dat . .a are optained from a lookup~.table RNTABLE 
(see:GSM.05.02.;'".page 17). This lookup_:'table contains a 
p~eudora]ldom ·association of 114 inp~~values 
(addresses frc:>m:OOO to 113) with 128 ·ou~pu-t values 
(contents'fromo to 127). The pseudor~~dom association 
causes. intermediate results produced by•· the algorithm 
to be scrambled (see "look-up table" in Fig. 6). 
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The invention is predicated on rec9gnition that the 
lookµp table, .which is known per se, can also serve to 
iden~ify those.radio facilities which are in radio 
comm~nication with one another, and thus to associate 
these radio facilites with one another. 

According to the invention, therefore, several 
diff~rent lookup tables are created, with those radio 
facilities which are in radio communication with one - . 

anot~er being assigned the same lookup table. This 
mean~ that the known method of generating a frequency­
hopping sequence is improved in that several different 
lookup tables are accessed to establish a unique 
association between the intercommunicating radio 
facilities. 

This: has the adv~tage that the association between 
the ~adio facilities not only is established on th~ 
basi~ of usual identification codes, such as the 
subspriber identification IMSI (International Mobile 
Subs~riber Identity) or the device code IMEI 
(Int~rnational Mobile Equipment Identity), but is 
imprbved by a further criterion, namely by the 
diff~rent look~p f.ables. 

With' the measures, J!lccording to the inyention, it is 
poss;i.ble not only'" to' improve the unique association 
between the radio facilities, but also to form a radio 
commµnication system which differs fr.om the 
conv~ntional GS"._obile communications system in that - .. 
it uses several different lookup tables. The newly 
formed radio comm:unic-ation · system is therefore 
particularly suite1d-for private radio communication 
using conventionaf GSM hardware, with new software 
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(modified:_ ~);gorithm) being used to generate the frequency­
. hopping sequ~~ce~ .. 

. . '-;: .... • 

T_he radio_·: communication system accordinq to the 
invention) ~h$:re_forE! comprises means for calculating 
the f r~qtl.~tic~'"".hoppinq sequence which access several 
diff~~~rtt>io·(>kup: tables, and radio facilities 
comprisih.~ .: stbrage means in which these lookup tables 
are • stor~& ··1h: such a way that the intercommunicating 
radio facii:iities contain the same lookup table. Also 
proposed i~·- _a: :radio facility for the radio 
commUn:it;:ation:isystem which includes a means suitable 
for ca1ctiia~i11q:: t,he freq~ency-hopping sequence and a 
suitable(~torage means. 

. . .. 

Further ad:Van~aqeous features of the invention are 
defined i~:_tne -~µbclaims . 

. . . :: : :: ~ 
: .. ;:. 

AdvantaqE:!o*~J;y, the_ different lookup t$les are 
·, ..... . 

matric.es· w~b~~- .input vectors are assigned to one 
outp~t v~~~~r·::e~ch, with the output vectors of the 
different ma~:rices: being orthogonal to each other. 

. . . . . . . . : . . 

This ensuJ:~s .that interference between the radio 
facil:iti~s;). \. ~'tiich. op·erate in a frequency-hopping mode, 

·.. ... . ... . .":,.: 

is minimi:zeci: • .··:·· 

If the radio· facilities are represented by at least 
one base ~f~tlb~: arid. at least two mobile stations, 

each of the. ··~obile .stations will advantageously 
contain a lp9l(up ~able whose pseudorandont association 
is dependeht:'on; a ·~ubscriber identification. This 
subsc~iber ··1detitif.fcation identifies the subscriber 
who is\ usi~~ .. -tlle.'. mob..i1e station. This means that each 
subscribe·r)-in \ f.h~. ~adio communication srstems is 

: ~,. . . 

: :.: ... 

. ' 

·. ·-;. 
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ass~gned a separate lookup table. 

It is also advantageous to assign to each mobile 
sta~ion a lookup table whose pseudorandom association 
is dependent on the device code of the-.. mobile station. 
In this manner, each radio facility is unambiguously 
assigned a respective one of the lookup tables. 

Furt;hermore, it is advantageous to store all lookup 
tables of the mobile stations in the base station, so 
that all mobile stations can communicate with this 
base station. In this connection it is also 
conceivable to use several base statio~s, of which 
individual ones contain only a limited-set of lookup 
tables. This makes it possible to assign the mobile 
station to a subset of base stations {''group 
assignment"). 

A further advantage results if the storage means of 
the 'mobile station contains not only the lookup table 
for ·radio communication with the above base station 
but also a further lookup table for r~dio 
communication with a base station of a second mobile . ;--;. 

communication system. A radio facilityis thus 
proposed which can communicate both with the first 
mobile communication system (for examp,'le a private 
radio communication system) and with a,second mobile 
comniunication system (for example a paj:>lic radio 
communication system, such as GSM). ~h~ hardware of 
such a radio facility corresponds es~~ti~ially to that 
of a conventional ra:dio facility for:~he second mobile 
communication system. 

The invention will become more apparent from the 
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following description of an embodiment when taken in 

conjunction with the accompanying drawings, in which: 

Fig. 1 

Fig. 2 

is a flowchart showing the steps of a method 

according to the invention; and 

shows schematically the structure of a private 

mobile communication system in the vicinity of 

a public mobile communication system. 

Fig. 1 is a flowchart showing the steps 110 to 150 of a 

method 100 according to the invention. The method 

serves to generate a frequency-hopping sequence for 

radio communication between radio facilities which 

period;tcally change between the allocated carrier 

frequencies. An example of the radio communication 

system. will be described later with the aid of Fig. 2. 

The method 100 shown in Fig. 1 begins with a first step 

110, in. which the following input data are determined: 

a first "input datum MA (Mobile Allocation) , which 

indicates the carrier frequencies that may be used 

within a cell, a second input datum MAIO (Mobile 

Allocation Index Offset), which indicates the frequency 

offset with which the hopping sequence is to be 

traversed, a third input datum HSN (Hopping Sequence 

Number); which indicates that of a total of 64 possible 

frequency-hopping schemes which is to be used, a fourth 

input datum FN (Frame Number), which indicates the 

frame number, and a fifth input datum N, .which 

indicates the number of frequencies available in the 

overall system. The fourth input datum FN is defined 

more precisely by three parameters, nart'lely by Tl, which 

indicates the number of the frame to be used 

. : 
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within a so-called superframe, by T2, which indicates 
the frame number within a so-called traffic frame, and 
by T3, which indicates the frame number within a so­
called· signaling frame. 

In a next step 120, one of several different lookup 
tables RNTBLi is accessed, in this example the lookup 
table assigned to the user of the mobile station. This 
means that the lookup table now being used is 
depe~dent on the subscriber identification code IMSI. 
The use of the lookup table serves to scramble the 
intermediate results before carrying out a further 
step:l30. This means that the method 100 proposed 
herein differs from the known method (see GSM 05.02, 
Figure 6)·in that several different lookup tables are 
now ~vailable, one of which is ~elected, preferably in 
dependence upon the. subscriber identification code. 

In the f.urther step 130, the scrambled intermediate 
results are combined with other data. First, a number 
Mi is calculated as follows: Mi = T2 + RNTBLi 
[HSNt~1 :mOd ' 4> + T3]. Then, the remainder is determined 
for t:his number Mi and a new number Mi' is calculated 
by the following modulo operation: Mi• = Mi mod 2NBXN. 
In adpition, a parameter to be used later, T, is 
calculated from the parameter T3 by the following 
equation: T = T3 mod2MBD1 •. 

In a further step 140, the calculated number Mi' is 
compared with the number N to determine whether Mi' is 
less than N, i.e., whether the calculated number Mi' 
is less than the number N of available carrier · 
frequencies. 
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If Mi' is less than N, in a step 148, an intermediate 
result to be used later, Si, will be set equal to this 
Mi' (Si=Mi'). If Mi' is not less than N, in a step 
142, the intermediate result Si will be calculated as 
follows: Si = (Mi' + T} mod N. 

In a subsequent, final step 150, the calculated 
intermediate result Si serves to calculate the index 
MAii from the formula: MAI = (MAIO + Si) mod N. The 
MAI (Mobile Allocation Index) calculated in step 150 
corresponds to the carrier frequency to be allocated 
in the current time slot (e.g., carrier 11 3 11 ). From 
this information, the absolute frequency value, i.e., 
the number within the frequency band which specifies 
the carrier to be allocated (e.g., 935.4 MHz), can be 
calculated. The absolute frequency value is denoted in 
GSM 05.02 by RFCN (Radio Frequency Channel Number). 

When comparing the above-described method 100 with the 
conventional method according to GSM 05.02, it is 
apparent that several different lookup tables are 
accessed (step 120) to incorporate, in addition to the 
scrambling of the intermediate results, which is known 
per se, the identity·of the mobile station. This means 
that the frequency-hopping sequence used by the mobile 
station is generated with the aid of a lookup table un; que 1 y 

assigned to this mobile station. This lookup table can 
be identified by evaluating the subscriber 
identification code IMSI or, f~r example, the device 
code IMEI (Internat~onal Mobile Equipment Identity) of 
the mobile station. The method described with 
reference to Fig. 1 is carried out in the radio 
communication system which will now be described with 
reference to Fig. 2 • 

..... 
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Fig. 2 shows schematically the structure of a radio 
communication system according to the invention, CTS, 
which is located in the neighborhood of a conventional 
radio communications system GSM. The communication 
system CTS is a mobile radio system for private radio 
communication and contains a base station BS and 
several mobile stations MSl to MS3. 

Each of the mobile stations is assigned a respective 
lookup table; in this example, the lookup table RNTBLl 
is assigned to mobile station MSl, the lookup table 
RNTBL2 to mobile station MS2, and the lookup table 
RNTBL3 to mobile station. MS3. The base station BS 
contains all of the three different lookup tables 
RNTBLi, with i = {l, 2, 3}. Accordingly, radio 
communication can take place in a multiple access 
mode, with the mobile stations and the base station 
periodically changing their carrier frequencies by 
frequency hopping. By the individually assigned,· 
different lookup tables it is ensured that the mobile · 
stations do not interfere with each other and that the 
mobile radio system CTS does not interfere with 
neighboring mobile radio systems. Neighboring mobile 
radio systems may be conventional systems, but also 
systems in accordance with the invention. In the 
embodiment of Fig. 2, the radio communication system 
CTS is in the vicinity of the public mobile radio 
system GSM, symbolized in Fig. 2 by a base transceiver 
station BTS. In this conventional mobile radio system 
GSM, only a single lookup table RNTABLE is used. 

In addition to containing the lookup table RNTB·LE2 
assigned to it,at least one of the proposed mobile 
stations MS2 may advantageously contain the lookup 
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table for the public mobile radio system GSM. Thus it 
is ensured that this mobile station MS2 can 
communicate with both mobile radio systems. The 
proposed mobile radio system CTS is advantageously 
based on essentially the same hardware as the 
conventional mobile radio system GSM. The mobile 
station MS2 can thus be of a very simple design, as 
only different software needs to be implemented. 

The embodiment described relates to a mobile 
communications system. However, the invention is not 
limited to such radio communication systems. It can 
also be used in other radio communication systems 
using mobile radio facilities (for example in a 
tactical radio communication system). The mobile 
communication system described has just one base 
station. It is also possible to use two or more base 
stations, with preferably not all mobile stations 
being registrable with all base stations. Different 
groups of mobile stations can be formed by storing 
only a subset of the associated lookup tables in 
individual base stations. Besides the mobile station 
described, which also contains a lookup table for the 
public mobile radio network, a base station may be 
adapted for use in both a private mobile radio network 
and a public mobile radio network. 
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Claims 

1. A method(lOO) of generating a frequency-hopping 
sequence .·.coii.taining data (MAI) on carrier frequencies 
to be allocat.ed for radio communication between radio 
facilities .• ·t.lhich change between the allocated carrier 
freqUencie~ ·; ~t regular intervals, said method 
comprising·'.the steps.of: 

detern,d~i~q input data (N; MAIO, HSN, Tl to T3) 
which f.il~~cify at least a number (N) of available 
carrier f ?:equencies and a f reqUency-hopping scheme 
(HSN) :;to:¥e used (step 110); and 
g~neratirig the frequency-hopping sequence from the 
i*put cleit~ using an algorithm according to which 
tne data.·i·'cMA.:t) on the carrier frequency to be 
allocat,ed. .. are calculated for each time interval by 
combining.the input data and by accessing a lookup 
table containing a pseudorandom association of 
input va!~es 'with output values for scrambling 
i~terme·d~ate .. results produced by the algorithm in a 
i;>seudq;-l:l~dom fashion (steps 120 to ·150), 

c h a r a :c'··-t: e. r i z e d i n that 

severaL d.i.f ferent lookup tables ( RNTBLi) are 
accessed/.,with the intercommunicating radio 
fa:cilitie.~•being assigned the same.lookup table 
( s,tep i~<>.). 

ZPL/S-JS/Ke/L~ 
22.10.98 . 110852 

.·.; 

·'.:. 
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2. A· methog'\(100) as claimed in claim 1, characterized 

in that .the··;different lookup tables. (RNTBLi) are 

matrice~~~c)~~ input vectors are assigned to one 
output>vedtC>i-.each, with the output vectors of the 

diff~rent;·.1ll~t.l::ice:;; being at least approximately 

orthoqonaltQ.each other. 
. . : ·:."·· 

3. A;methoP,..{100) as claimed in claim 1, characterized 

in that:thel'radio·facilities are at least one base 

station (asi·:~d- at least two mobile. stations (MSl to 

MS3), and:tb.at each of the mobile stations (MSl) is 

assigned.()!ie/b£ the lookup tables (RNT:8Ll) whose 

pseu4orari.<3:9~:association. is dependent on a subscriber 

iden~ific~t'.i.P~ .code ( IMSI) which identifies a 
subscriber<::Wlici'·. is. usinq the mobile station (MSl) (step 

. ' :"·=··." 

120). 

4. A method:as claimed in claim 1, cha:cacterized in 

that the :r~cu .. C> facilities .are at least one base 

station and·. ~f least two mobile stations, and that 

each of :th~: D\obi1e stations is assiqn~d one of the 
lookup t~I:es:-· whose pseudorandom association is 

depende~t dJl.::~~e device code of the mobile station. 
· .. : ... . ·.·: ... 

s. A method.: (fOO) as claimed in claim 3 or 4, 

chara¢teriZ,.e.J~;:±n..- that the lookup tables ( RNTBLi) are 

stored in·the\:t"adio facilities (BS; MSl :to MS3), with 

the lookup'.tahles of said at least two inobile stations 

(MSl to Msf1' h~inqstored in said at least one base 
station (BS).:.< 

6. A methoci< (lO.O) as claimed in claim 5.1 ·characterized 

in that a· first mobile communication sy~tem (CTS) is 
formed fr<lm. -~h~ . at.· least one base statiqn (BS) and the 
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mobile stations (MSl to MS3), and that in at least one 
of the mobile stations (MS2), both the lookup table 
(RNTBL2) for radio communication with the at least one 
base station (BS) and ano~her lookup table (RNTABLE) 
for radio communication with at least one base station 
(BTS) of a second mobile communication system (GSM) 
are stored. 

·1. A radio communication system (CTS) comprising radio 
facilities (BS; MSl to MS3) .which change between 
carrier frequencies at regular time intervals in 
accordance with a frequency-hopping sequence 
containing data (MAI) on. the carrier frequencies to be 
allocated, and which comprise means for calculating 
the frequency-hopping sequence using an algorithm 
according to which the information (MAI) on the 
carrier frequency to be allocated is calculated for 
each time interval by combining input data (N; MAIO, 
HSN, Tl to T3) specifying at least a number (N) of 
available carrier frequencies and a frequency-hopping 
scheme (HSN) to be used and by accessing a lookup 
table containing a pseudorandom association of input 
values with output values for scrambling intermediate 
results produced by ·the algorithm in a pseudorandom 
fashion, 
c h a r a c t e r i z e d i n 
that the means for calculating the frequency-hopping 
sequence access several different lookup tables 
(RNTBLi), and that those radio facilities (BS, MSl) 
which are in radio communication with one another have 
storage means in which the same lookup table (RNTBLl) 
is stored. 

8. A radio communication system (CTS) as claimed in 
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claim 7, characterized in that the radio facilities 
are at least one base station (BS) and at least two 
mobile stations (MSl to MS3), and that each of the 
mobile stations {MSl) contains one of the lookup 
tables (RNTBLl)· whose pseudorandom association is 
dependent on a subscriber identification code (IMSI) 
which identifies a subscriber who is usinq the mobile 
station (MSl). 

9. A radio facility (MS2) within a radio communication 
syst~ (CTS)' wherein said radio facility (MS2) and 
other·radio facilities (BS; MSl, MS3) chanqe at 
regular intervals between carrier fequencies allocated 
to them accordinq to a frequency-hopping sequence 
containing data (MAI) on the carrier frequencies to be 
allocated, said radio facility (MS2) and said other 
radio facilities (BS; MSl, MS3) comprising means for 
calculatinq the f requency-hoppinq sequence using an 
alqorithm according to which the data (MAI) on the 
carrier frequency to be allocated is calculated for 
each time interval by combining input data (N; MAIO, 
HSN, Tl to T3) specifyinq.at least a number (N) of 
available carrier frequencies and a frequency-hoppinq 
scheme (HSN) to be used and by accessing a lookup 
table which defines a pseudorandom association of 
input values with output values for scramblinq 
intermediate results produced by the algorithm in a 
pseudorandom fashion, 
c h a r a c t e r i z e d i n 
that the means for calculating the frequency-hopping 
sequence access several different lookup tables 
(RNTBLi), and that the radio facility (MS2) ·which is 
in rad~o communication with one (BS) of the other 
radio facilities have a storage means in which the 
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same.lookup table (RNTBLl) is stored as in said one 
other radio facility (BS). 

10. A radio facility as claimed in claim 9, 

characterized in that the radio facility is a mobile 
station (MS2) which is in radio communication with 
said other radio facility, which is a base station 

·css) of a first mobile communication system (CTS), and 
that the storage means of the mobile station (MS2) 

contains. ·both the lookup table ( RNTBL2) for radio 
comnu~niccition with said ~ase station (BS'> and another 
lookup table (RNTBLE) for radio communication with a 
base station (BTS) of a second mobile communication 
system ( GSM) • 


