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Recently digital cellular mobile radio systems for public use have been
designed. Digital cellular mobile FIELD OF INVENTION
radio systems comprise digital radio channels for transmitting digital or
digitzed analogue information This invention relates to cellular mobile
radio sys-   5   between base and mobile stations by transmitting tems
having radio channels for transmitting digital or  digitally modulated
radio signals. Digital cellular mo- digized information between base and
mobile sta-   bile radio systems may offer substantial advantages tions by
transmitting digitally modulated radio signals  over analogue cellular
mobile radio systems. To ach- in time multiplex. More precisely the
invention relates  leve these advantages there are certain demands. In to a
handover method whereby the responsibility for  10  particular channel
supervision must be frequent and communication with a mobile having a
connection es-  the handoff process must be rapid and be allowed to
tablished on a radio channel is handed over from one  be frequent in
relation to old analogue systems. base station to anothertarget base
station. The inven-  One digital mobile radio system intended to be a tion
also relates to a base station and mobile station  common system for many
european countries is the comprising means for communication and handoff.
15  GSM system. In european countries already having an analogue cellular
mobile system, the new digital BACKGROUND OF THE INVENTION
GSM system is intended to be introduced as a new system independent of any
old existing analogue sys- In cellular mobile radio systems it is
fundamental  tem. The GSM system base and mobile stations have that a
mobile with an established connection on a ra-  20  not been designed to be
compatible with old existing dio channel should be able to maintain the
establish-  systems but to give optimum performances In various ed
connection when moving from one cell served by  aspects all by itself.
Accordingly there has been a one base station to another cell served by
another  comparatively great freedom of choice in technical base station.
It is also highly desirerous that a mobile  matters when designing the GSM
system. In particu- with an established connection on a radio channel  25
lar this is true with the handoff method In the GSM shall be able to
maintain the stablished connection  system. In the GSM system measurements
for the when moving within the same cell and the radio chan-  purpose of
handoff are done both by base and mobile nel used is subject to increased
interference. The  station. process by which a mobile can be able to
maintain an  Contrary to introducing a new independentdigital established
connection when moving within the cells  30  cellular mobile radio system
like the GSM system in of a cellular radio system is generally called
handoff.  an area with an existing analogue cellular system, It In general
a radio communication is only possible  has been proposed to introduce a
digital cellular mo- when the desired information carrying radio signals
bile radio system designed for cooperation with the have a sufficient
signal strength at the receiver and  existing analogue cellular mobile
radio system. To ob- are sufficiently strong in relation to noise and
inter-  35  tain digital radio channels within the frequency band fering
radio signals at the receiver. The minimum  allotted to cellular mobile
radio systems it is proposed strength of course depends on the
particularfeatures  to reserve a numberof radio channels allotted to pres-
of the system, e.g. the kind of modulation and receiver  ent analogue
mobile radio sytems and use them in the used. In order to make sure an
established connec-  digital cellular mobile radio system. Due to the pro-
tion may continue on an intended radio channel be-  40  posed design of the
digital mobile radio system three tween a mobile and an intended base
station a hand-  or possible six digital radio channels may use in time off
process comprises some kind of measurements    division multiplex the
frequency band of one previous on radio signals at the intended base and/or
mobile  analogue radio channel. Accordingly replacing some station.
analogue channels by multiple digital radio channels The first cellular
mobile radio systems in public  45  in time division may increase the total
numberof radio use were analogue systems for speech or other ana-  channels
in the joint analogue and digital systems. logue information. The systems
comprised multiple     The present invention is directed to a handoff radio
channels for transmitting analogue information  method in a dual mode
cellular radio system of the between base and mobile stations by
transmitting   above mentioned kind. Before making a hand-off, It is
analoguously modulated radio signals. In general the  50  necessary to
determine the best radio channel from first cellular mobile radio systems
had comparatively  a number of radio channels available from candidate
large cells. In general the signal measurements in the  base stations and
to which the call in progress should handoff process in such systems were
performed by  be handed off. It is previously known by e.g. EP 0 241 the
base stations. One such system is the Nordic Mo-  954 A2 a method to
measure the field strength or the bile Telephone system NMT 450. Another
known cel-  55  signal strength of the candidate base stations in the lular
mobile radio system of particular interest as a  mobile station and to give
the result of the measure- background to the present invention is the AMPS
mo-  ments to the home base station in order to decide bile radio system in
USA.                         which one of the candidate base stations has
the best 2    3                  EP 0 406 186 B1                  4 



radio channel for hand-off. This method is applied to  where the burden of
measurements of radio signal a pure digital radio system and not as in the
present  strength and quality are shared by mobile and base invention to a
dual mode radio system in which both  stations. analog and digital channels
are available.           Still another object of the present invention is
to The intention is to gradually introduce the digital   5   achieve a
handoff method for a cellular mobile radio system and with time gradually
increase the number  system having both analogue and digital rado chan- of
digital channels and decrease the number of ana-  nels whereby dual-mode
mobiles can easily change logue channels in the coexisting cellular
systems.  from a digital to an analogue radio channel in connec- Analogue
mobiles already in use shall be able to con-  tion with handoff. tinue to
use remaining analogue channels. New digi-  10  The invention also has the
object of providing tal mobils shall be able to use new digital channels.
means for convenient handoff for connections on dig- New dual-mode mobiles
shall be able to use both re-  ital communication channels sharing radio
channels maining analogue channels and new digital channels.  in time
division multiplex. In such a system the handoff process for digital radio
In brief a handoff method according to the pres- channels can not simply be
selected to be identical  15  ent invention normally comprises the
following steps with any handoff process for any digital system, e.g.  for
time division multiple access communication the GSM system. The handoff
process for digital   channels: channels must not interfere with the
handoff process  At setup of a connection, the base station respon- of the
existing analogue system and must not require  sible for the communication
with a particular mobile amendements of signals in the analogue system.  20
station transmits to the mobile station information on There are special
advantages if some control chan-  a particular radio channel and a
particular time slot nels or signals from base stations may be used forva-
identifier code to be used for the connection and a rious purposes in both
the analogue and the digital  plurality of selected radio channels. After
handoff, the system. The present invention aims at such a handoff  new base
station responsible for the communication method. The invention alsoaimsata
base station and   25  transmits to the particular mobile station a new
plur- a mobile station comprising means or communication  ality of selected
radio channels. and performing such handover for digital channels.   The
mobile station transmits the particular time slot identifier code with
radio signals in each time slot SUMMARY OF THE INVENTION
of the digital communication channel of the connec- 30  tion during the
course of the connection. This invention aims at a method of communica-
The particular mobile station measures the tion and a handoff method
particularly suitable for a  strength of radio signals received on the
selected ra- cellular mobile radio system comprising base sta-  dio
channels and the signal strength on the digital tions, mobile stations,
radio channelsfortransmitting  communication channel used for the
connection of analogue information between mobile stations and   35  the
mobile station. base stations by transmitting analogously modulated  The
particular mobile station transmits regularly radio signals,
radlochannelsfortransmittingdigitalor  to the responsible base station
results of measure- digilized information between mobile and base sta-
ments of signal strength at the particular mobile sta- tions by
transmitting digitally modulated radio signals  tion. in time division
multiplex, and control channels for  40  The basestation responsible for
the communica- transmitting control information between base and  tion with
the particular mobile station measures the mobile stations.
signal strength on the digital communication channel One object of the
present invention is to enable  used for the connection of the mobile
station. a handoff method for the digital part of a joint digital  The
results of the measurements done at the re- and analogue cellular mobile
radio system, the hand-  45  sponsible base station and the received
results from off method not Interfering with the analogue part of  the
particular mobile station are processed and ana- the joint cellular mobile
radio system.           lyzed and compared with criteria for handoff.
Another object of the present invention is to en-  A target base station
assumed suitable for being able a handoff method fora new digital cellular
mobile  responsible for the communication with the particular radio system
to be used in coexistance with an old  50   mobile station is determined
when, according to the analogue cellular mobile radio system, whereby the
processing and analyzing and comparing, a handover digital system may use
base station control channels  ought to be done. The target base station is
supplied or signals of the analogue system with minimum    with information
on radio channel and time slot iden- amendment of control signals in the
analogue sys-  tifier code of the digital communication channel of the tem.
55  established connection of the particular mobile sta- Yet another object
of the present invention is to  tion and is requested to measure signal
strength on achieve a communication and handoff methodfordig-  the digital
communication channel. ital radio channels in a cellular mobile radio
system  The supplied information on radio channel and 3    5.
EP 0 406 186 B1                     6 time slot identifiercode is used
atthe target base sta-  nication with a base station according to figure 5
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tion for finding the digital communication channel of  control and digital
communication channels accord- the established connection of the particular
mobile  ing to figures 2 to 4. station and measuring signal strength on the
digital communication channel.                         5   DETAILED
DESCRIPTION OF EMBODIMENTS The target base station reports the results of
the measurements of signal strength on the digital com-    Figure 1
illustratesten cells C1 to C10 inacellular munication channel.
mobile radio system. Normally a method and means A decislon is then made
whetherthe handoffshall  according to the invention are implemented In a
cel- be performed in view of the report from the target  10  lular mobile
radio system comprising many more cells base station and the target base
station and the par-  than ten. However for the purpose of explaining the
ticular mobile station are informed when the handoff  Invention ten cells
may be sufficient. shall be performed and what radio channel and time
Foreach cell C1 to C10 there Is a base station B1 slot Identifier code to
be used by the particular mobile  to B10 with the same number as the cell.
Figure 1 il- station for the established connection after the hand-  15
lustrates base stations situated in the vicinity of cell off.
centre and having omnidirectional antennas. The After the particular mobile
station has received  base stations of adjacent cells may however be colo-
Information that handoff shall be performed, the time  cated in the
vicinity of cell borders and have direction- slot identifier code is used
by the particular mobile  al antennas as is well known to those skilled in
the art. station tofind the correct time slots and the particular  20
Figure 1 also illustrates ten mobile stations M1 to mobile station
thereaftertransmits radio signals com-  M10 movable within a cell to
another cell. Normally a prising the time slot identifier code on the radio
chan-  method and means according to the invention are Im- nel.
plemented in a cellular mobile radio systems compris- After receiving
Information that a handoff shall be  ing many more mobile stations than
ten. In particular performed and information on radio channel and time   25
the mobile stations are normally many times as many slot Identifier to be
used by the particular mobile sta-  as the base station. However for the
purpose of ex- tion, the target base station checks the appearence of
plaining the invention ten mobile stations may be suf- radio signals
comprising the time slot identifier code  ficient on the radio channel.
Also illustrated in Figure 1 is a mobile switching Finally the selected
target base station reports to  30  centre MSC. The mobile switching centre
illustrated the mobile switching centre the results of the check-  in
Figure 1 is connected to all ten illustrated base sta- ing of the new
particular code in radio signals re-  tions by cables. The mobile switching
centre is con- ceived by the target base station.                 nected by
cables also to a fixed public switching tel- ephone network or similar
fixed network with ISDN THE DRAWINGS                                  35
facilities. All cables from the mobile switching centre to base stations
and cables to the fixed network are Figure 1 illustrates part of a cellular
mobile radio  not illustrated. system with cells, a mobile switching
centre, base     In addition to the mobile switching centre illu- stations
and mobile stations.                      strated there may be another
mobile switching centre Figure 2 illustrates a plurality of radio channels
40  connected by cables to other base stations than those within a
frequency band and use of some radio chan-  illustrated in Figure 1.
Instead of cables other means nels in a cellular mobile radio system
according to fig-  may be used for base to mobile switching center com- ure
1.                                             munication, e.g. fixed radio
links. Figure 3 illustrates use of radio channels accord-  The cellular
mobile radio system illustrated in ing to figure 2 for control channels,
analogue commu-  45   Figure 1 comprises a plurality of radio channels for
nication channels and time division multiplex digital  communication. The
system is designed both for ana- communication channels in a cellular
mobile radio  logue information, e.g. speech, digitized analogue in- system
according to figure 1.                      formation, e.g. digitized
speech, and pure digital infor- Figure 4 illustrates bursts separated by
guard  mation, e.g. pure data. In this application the term spaces on a
radio channel used for digital communi-  5o  connection is used for a
communication channel be- cation channels In time division multiplex
according to  tween a mobile station and another mobile station in figure 3
in a cellular mobile radio system according to  the same system or another
system or a fixed tele- figure 1.
phone or terminal in a fixed network connected to the Figure 5 Illustrates
a base station in a cellular mo-  cellular mobile radio system. Thus a
connection may bile radio system according to figure 1 with radio  55   be
a call where two persons talkto each other but may channels used according
to figures 2 to 4.         also be a data communication channel where com-
Figure 6 illustrates a mobile station in a cellular  puters exchange data.
mobile radio system according to figure 1 for commu-   Figure 2 illustrates
somewhat simplified a plural- 4    7                   EP 0 406186 B1
8 Ity of radio channels RCHI to RCH2N withing a fre-  a corresponding way.
quency band. Afirstgroup of radio channels RCHI to    In figure 3 the
frames F of radio channels RCHc 



RCHN are used in the cellular mobile radio system for  and RCHd have three
time slots. Depending on the transmission of radio signals from base
stations to  required bandwith of the various digital communica- mobile
stations. A second group of radio channels   5   tion channels it is
conceivable to have less slots in a RCHN+1 to RCH2N are used in the
cellular mobile ra-  frame, e.g. two slots, orto have more slots In a
frame, dio system for transmission of radio signals from mo-  e.g. six
slots. When the digital communication chan- bile stations to base stations.
nels are used for connections where digitized speech Som"  of the radio
channels are used for control  is exchanged, sixtime slots may give too
poorspeech channels. Normally each base station has at least one   10
quality when the radio channel bandwith Is 30 kHz. control channel.
Normally a control channel is not    On a radio channel used for digital
communica- used for transfer of information on a connection but  tion
chanels the base or mobile station transmits a for monitoring and control
of mobilies during setup of  time slot identifier code with the radio
signals at least a connection, maintaining an established connection  In
every time slot used for a connection. On a partlo- and handoff of an
established connection. In Figure  15  ular radio channel, e.g. RCHc, the
time slot identifier 3 Is Illustrated how the radio channel RCHf all the
codes In different time slots are different. Thus the time is used for a
control channel CCHk while the ra-  time slot identifier code Til Is
transmitted in the first dio channel RCHg all the time is used for a
control  time slot of radio channel RCHc allotted to digital channel CCHr.
communication channel DCH4. The time slot identi!- Some of the radio
channels are used foranalogue   20  fier code T12 is transmitted in the
second time slot of communication channels. Normally analogue corm-
radio channel RCHc allotted to digital communication munication channels
are used for connections where  channel DCH5. The time slot Identifier code
T13 is analogue information is exchanged, e.g. telephone  transmitted in
the third time slot allotted to digital calls where two persons talk to
each other. Normally  communication channel DCH6. Neither base nor mo- one
analogue communication channel is required for  25  bile station transmits
any frame synchronisation sig- each such connection. When a radio channel
is used  nal on the radio channel. for an analogue communication channel
the informa-    The same time slot Identifier codes may be used tion on the
connection is transmitted with analogous-  on two or more radio channels,
possibly all radio ly modulated radio signals. In addition to the informa-
channels. Figure 3 illustrates how the time slot Iden- tion on the
connection the analogue communication   30  tifier T11 is transmitted in
the first time slot of radio channel may also be used for associated
information,  channel RCHd allotted to digital communication e.g. a
supervisory audio tone. In figure 3 is illustrated  channel DCH7. The time
slot Identifier code T12 is how the radio channel RCHa all the time is used
for  transmitted in the second time slot of radio channel an analogue
communication channel ACHi while the   RCHd allotted to digital
communication channel radio channel RCHb all the time is used for an analo-
35   DCH8. The time slot identifier code T13 Is transmitted gue
communication channel ACHv. Normally each     in the third time slot of
radio channel RCHd allowed base station has at least one radio channel used
for  to digital communication channel DCH9. Thus the analogue communication
channel.                   time slot Identifier code does not alone
identify the Some of the radio channels are used for digital  channel but
identifies the time slot in a frame. It is communication channels. Normally
digital communi-  40  conceivable to have one set of time slot Identifier
cation channels are used for connections where dig-  codes T1 to T13 for
channels with three slot frames ital or digitized information is exchanged,
e.g. data or  F and have a different setof time slot identifiercodes
digitized speech. The radio channels used for digital  T14 to T19 for six
slots frames whereby the time slot communication channels are divided Into
time slots  identifier code also may Indicate the number of slots and the
time slots are grouped in frames. The time   45  in a frame of the radio
channel. slots are allotted to digital communication channels  On a radio
channel used fordigital radio channels whereby multiple digital channels
share a common ra-  is also transmitted a digital voice colour code with
the dio channel in time division multiplex. In figure 3 is il-  radio
signals at least in each time slot used fora con- lustrated a radio channel
RCHc having three time   nection. On a particular radio channel the same
digi- slots in each frame F. A first of the time slots is allot-  5o  tal
voice colour code is transmitted with the radio sig- ted to the digital
communication channel DCH4, a   nals in different time slots. Figure 3
illustrates the second of the time slots is allotted to the digital corm-
transmission of the same digital voice colour code munication DCH5 and the
third of the time slots is al-  VC1 in all time slots of the radio channel
RCHc. Nor- lotted to the digital communication channel DCH6.  mally the
same digital voice colour code is used for all Thus the radio channel RCHc
Is used for three digital  as  radio channels to and from a particular base
station, communication channels. Figure 3 also illustrates  e.g. the
digital voice colour code VC1 Is used for all how the radio channel RCHd Is
used for three digital  radio channels to and from base station Bi.
communication channels DCH7, DCH8 and DCH9 in         Some adjacent base
stations may use the same 5    9                    EP0406186B1
10 digital voieecolourcode e.g. base stations B2,86 and  should also
exhibit low correlation to any other time B7 may use the same digital voice
colour code as      slot identifier code used on the channel irrespective
base station 81. Other base stations use a different  of phase
relationship, I.e. of in phase or out of phase. 



,   digital voice colour code, e.g. base stations B4, B5,  Selecting time
slot identifier codes in this way means B9 and B10 all use the digital
colour code VC4. Still   s   that the implementation of time slot
identifier codes other basestations use another different digital voice
according to the present Invention does not require colour code, e.g. base
statins B3 and 88 use the dig-  any dedicated bits for the time slot
identifier codes. ital voicer colour code VC7.
Once the requirements on time slot identifier The radio signals on a radio
channel used fortime  codes are given, one skilled in the art will be able
to division multiplex digital communication channels are   io  select
proper time slot identifier codes without any in- transmitted in bursts.
Figure 4 illustrates a burst in a  ventive activity. However for the
convenience of time slot separated by guard spaces from the end of  those
not skilled in the art the following eight 26 bit the proceeding burst and
the beginning of a succeed-  words are given as examples of possible time
slot ing burst in adjacent time slots.                    identifier codes
for an eight slot frame: A transmitted burst comprises at least a time slot
15   code for time slot 1: identifier code, abbreviated Ti, and a digital
voice col-  (0,0,1,0,0,1,0,1,1,1,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1) our code,
abbreviated VC, and normally also Informa-  code for time slot 2: tion to
be forwarded to the other part of the connec-
(0,0,1,0,1,1,0,1,1,1,01,1,1,1,0,0,0,1,0,1,1,0,1,1,1) tion as well as
connection or channel associated in-  code for time slot 3: formation for
control or monitoring purposes.    20
(0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,0,1,1,1,0) The time slot
identifier code is a binary word of  code for time slot 4: many bits, e.g.
26 bits. It is well known to those skilled
(0,1,0,0,0,1,1,1,1,0,1,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0) In the art that there
is a need for receiver synchroni-  code for time slot 5: sation in time
division multiple access radio commu-  (0,0,0,l,1,0,1,0,1,l,
1,0,0,1,0,0,0,0,0,1, 1,0,1,0,1,1) nication systems. For this purpose it is
well known to  25   code for time slot 6: transmit synchronisation words or
patterns in each    (0,1,0,0,1,1,1,0,1,0,1,1,0,0,O,0,0,1,0,0,1,1,1,0,1,0)
burstand to transmitparticularframe synchronisation   code for time slot 7:
words or patterns from a master or base station to a
(1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1) slave or mobile
station. Preferably the time slot iden-  code for time slot 8: tifier code
according to the present invention may   30
(1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0) also be used for
synchronisation of receiver to trans-   When there are less than eight time
slots In a mitter.                                              frame on
the radio channel less than all of the given Theoretically there exist a
number of uncorrelat-  code words may be used. However there may be ad- ed
binary multi bitwords, e.g. 26 bit words, which may  vantages in using
other than the given code words be used as different synchronisation words.
Accord-   as   when there are only three time slots in a frame. ing to the
present invention one unique time slot iden-  It is of course conceivable
to use binary time slot tifier code and synchronisation word is required
for  Identifier codes having more or less than 26 bits. Lon- each time slot
in a frame on the channel. For the pur-  ger code words offer some
advantages but have the pose of both time slot identification and
synchronisa-  disadvantage of occupying more of the available tion the time
slot Identifier code words are to be chos-  40  space in a burst. en for
minimum correlation between each other and        In the advanced mobile
phone service system, between themselves except for correlation to them-
abbreviated AMPS, there is a supervisory audio tone, selves in phase. Thus
a first time slot identifier code  abbreviated SAT, transmitted e.g. on
analog commu- used to Identify the first time slot ofaframe according
nication channels. The reason for transmitting the to the present invention
and to synchronize receiver   45   SAT in AMPS is that in an interference
limited mobile to transmitter shall exhibit low correlation to an iden-
radio communication network there should be some tical code when
substantially out of phase but exhibit  means for the receiving entity
(e.g. base station) to high correlation to an identical code when
substantial-  identify the transmitting entity (e.g. mobile station) or ly
In phase. Asecond time slot identifier code used to  at least with high
likelyhood exclude interchange of identify the second time slot of a frame
and to syn-   5o  transmitter entity without the need for continous
chronize receiver to transmitter shall also exhibit low  transmission of
transmitter identity. The object of the correlation to an identical code
when out of phase but  digital voice colour code in a cellular mobile radio
Sys- exhibit high correlation to an identical code when sub-  tem according
to the present invention is at least part- statially in phase. All other
time slot identifier codes  ly the same as that of SAT in AMPS. The number
of used on the channel should also exhibit low correla-  68   different
SATs is three in AMPS. The number of dif- tion to an identical code when
outof phase but exhibit  ferentdigital voice colourcodes in a
cellularmobile ra- high correlation to an identical code when in phase.
dio system according to the present invention is pre- Any time slot
identifier code used on the channel    ferably much higher than three,
mainly to support a    11                 EP0406186B1
12 proper introduction of discontinous transmission.    Figure 5
illustrates a base station ina cellular mo- Preferably the digital voice
colour code Is a binary  bile radio system according to figure 1 with radio
word having eight bits, enabling theoretically 256 dif-  channels according
to figures 2 to 4. The base station ferent voice colour codes.
is designed for transmission and reception on a plur- Discontinous
transmission is a power saving   5   ality of radio channels used for
digital communication 



function in hand held mobile stations. The basic idea  channels, analog
communication channels and con- behind the function Is that there is no
need to have the  trol channels. In figure 5 not all base station equip-
mobile transmitter on when the mobile user is not  ment for all channels is
illustrated. Normally a base talking or transmitting any data on a
connection. In a  station has equipmentfor more channels, in particular
cellularsystem with channel reuse limited by interfer-  io  analogue
communication channels, as well as other ence this implies that the carrier
of a mobile party to  equipment for powersupply, maintenance etc. butthe a
connection suddenly disappeares at the base sta-  illustrated equipment is
believed sufficientfor the un- tion receiver and the burst of a possible
interfering  derstanding of the present invention. mobile using the same
radio channel and time slot    The base station is connected to a mobile
switch- suddently appears alone on the radio channel at the   15  ing
centre by six trunks. Afirst incoming trunk for dig- base station
responsible for the connection. If the  ital communication channels is
connected to a digital bursts of such an interfering mobile do not comprise
trunk demultiplexor and interface DMU-D. A second a different digital voice
colour code than the burst of  incoming trunkfor analog communication
channels is the silent mobile station party to the connection, the
connected to an analog trunk interface and demulti- responsible base
station party to the connection will  20  plexor DMU-A. A third incoming
trunk for control not be able to distinguish the bursts of the interferer
channels and base station control information Is con- from those of the
silent mobile actually party to the  nected to a trunk interface and
control information connection. Provided the signal strength of the inter-
demultiplexor DMU-C. Afirstoutgoing trunkfordigital ferer In sufficient the
other party to the connection  communication channels is connected to a
digital (not the silent mobile) will then overhear the conver-  25
multiplexorand trunk interface MUX-D. Asecond out- sation or data of the
interferer. Accordingly the num-  going trunk for analog communication
channels is ber of different digital colour codes should be high  connected
to an analog multiplexor and trunk Inter- enough to guarantee that cells
where the same radio  face MUX-A. A third outgoing trunk for control chan-
channels are used and having the same colour code  nels and base station
information Is connected to a are at a distance from each other sufficient
not to  30  control information multiplexor and trunk interface cause
co-channel interference. In case discontinous  MUX-C. transmission is used
the disturbing signal should not  For each of the outgoing radio channels
used for significantly exceed the level of noise. For this pur-  digital
communication channels the base station com- pose an eleven bit colour code
seems quite sufficient  prises digital channel coding means, DCC, connected
In normal cases. However the longer the colour code   35  to the digital
trunk demultiplexor and Interface, DMU- is the more space is required in
the control chanel in  D, modulo two adding means, M2A, burst generation
the connection setup and handoff procedures. Con-  means, BG, modulator
means, MOD, and power am- sidering the possible load on control channels
eight  plification means, PA, connected to an antenna. Two bit digital
voice codes seems to be a good compro-  such outgoing radio channels share
a digital voice col- mise.   l                                    40  our
code means, VCS, connected to theirmodulo two A separate digital voice
colour code requires  adding means. Two such outgoing radio channels space
in a burst thus reducing the space available for  also share a time slot
Identif er code means, TIS, con- speech or data on the connection. However
the fol-  nected to their burst generators. lowing implementation of voice
code does not require  For each of the outgoing radio channels used for any
dedicated bits for the digital voice code in a burst  45  analog
communication channels the base station on a digital communication channel.
comprises analog transmission channel processing At the transmitting side
the digital voice colour  means, ATC, connected to an analog trunk
interface code Is added bit by bit modulo two to a field under  and
demultiplexor, DMU-A, modulator means, MOD, error detection but without
error correction within the  and power amplification means, PA, connected
to an information part of the burst after channel coding. On   50  antenna.
the receiving side the bursts in the time slots are de-  For each of the
outgoing radio channels used for Interleaved and checked. This check is
done by add-  control channels the base station comprises outgoing Ing bit
by bit the known digital voice colour code mod-  control channel processing
means, CTC, connected ulo two, as Is done at the transmitting side, before
to the trunk interface and control information demul- channel decoding and
error detection. If no error Is  55  tiplexor, DMU-C, modulator means, MOD,
and power found after adding the digital voice colour code mod-
amplification means, PA, connected to an antenna. ulotwothe Information
part of the burstwassentfrom   For each incoming radio channel used for
digital the expected transmitter and not from an interferer.  communication
channels the base station comprises 7    13                 EP 0 406186 B1
14 radio recelirermeans, REC, connected toan antenna,  nected to analog to
digital speech coding means SC radio signal strength or level measuring
means, SLM,  for coding speech or sound Into a binary code with a analog to
digital conversion means, AND, multipath  bitrate or bandwlth less than 11
kllz, preferably about >    equalizer and burst synchronizing and time slot
rec-  7 to 8 kHz. Connected to the speech coding means is ognition and
automatic frequency control means, EQ-   5   channel coding means CC for
Interleaved error pro- AFC, modulo two adding means, M2A and digital
tecting coding of the digital information from the 



channel decoder means, DCD, connected to a digital  speech coder SC. The
channel coder CC is connect- multiplexor and trunk interface, MUX-D.
ed to a modulo two adder MT1 for modulo two adding Two incoming radio
channels used for digital   of a digital voice colour code to the digital
information communication share digital voice colour code  1o  from the
channel coder CC. The modulo two adding means, VCS, connected to their
modulo two adding  means MT1 are connected to a burst generator BR for
means. Two such incoming radio channels also share  collecting information
to be transmitted In a burst and digital channel bit error measuring means,
BEM, con-  arranging the information including a time slot inden- nected to
their digital channel decoders, DCD.    tifier code into a proper burst.
When the mobile is For each incoming radio channel used for analog   15
used for data transmission on a connection or during communication channels
the base station comprises  connection setup the burst generator BR puts
data radio receiver means, REC, connected to an antenna,  andlor control
information in the burst instead of digi- radio signal strength or level
measuring means, SLM,  tized speech. Such information may be supplied from
and incoming analog channel processing means,     a keyboard DP via a
microprocessor CPM and the ARC, connected to an analog multiplexor and
trunk  20  channel coder CC ordirectly from the microprocessor interface,
'MUX-A.                                CPM. A modulator MD Is connected to
the burst gen- For each incoming radio channel used for control  erator BR
for receiving digital information to be modu- channel the base station
comprises radio receiver  lated on a radio frequency carrier from a
frequency means, REC, connected to an antenna, radio signal  synthesizer FS
and be amplified ina power amplifyer strength or level measuring means,
SLM, and incom-  25  PW. The modulation method used may be continous ing
control channel processing means, CRC, con-   phase modulation orothertypes
suitable fordigital in- nected to the control information multiplexor and
formation transmission. The power amplifyer PW is trunk interface, MUX-C.
connected to an antenna via a duplexer DU and is All modulation means and
radio receiver means  controlled from the microprocessor CPM. are connected
to frequency synthesizer means, FS.  9o  The mobile station also comprises
a radio receiv- The frequency synthesizer means are controlled by a  er RM
connected to the duplexer DU, a radio signal central processor CP. The CP
also controls the    strength or level measuring means RLM and analog DCCs,
VCSs, BGs, EQ-AFCs, DCDs, BEM, ATC,         to digital conversion means AP.
The radio receiver ARC, CTC, CRC, and MUX-C. Preferably the central
comprises RF and IF stages with filter, demodulator processor CP Is not the
only processor in the base  35  etc. Means EQ for equalizing the digital
communica- station but other means may also comprise proces-  tion channel
and automatic frequency control and au- sors, In particular the ATC, ARC,
CTC, CRC and EQ-  tomatic gain control are connected to the radio receiv-
AFCs.                                             er RM output and the
input of a modulo two adder The base station according to Figure 5 is
intend-  MT2. The modulo two adder MT2 adds a digital voice ad for
communication with mobile stations only hav-  40  coulour code modulo two
to the digital information ing equipment designed for analog communication
from the equalizer EQ. The modulo two adder output channels and control
channels. The base station is  is connected to a channel
decoderCDfordeinterleav- also intended for communication with mobile
stations  Ing and error detection and correction of digital infor- only
having equipment for digital communication   mation from the modulo two
adder MT2. Means SD channels and control channels. The base station is  4C
for converting digital information to analog informa- also intended for
communication with dual mode mo-  tion or speech are connected to the
channel decoder bile stations designed for communication on both  CD and a
loud-speaker. analog and digital communication channels as well as  When
the mobile station is tuned to a radio chan- control channels. Mobile
stations designed only for  nel used by a base station for control channel
some analog communication channels may be of a kind well  so  of the
equipment of the mobile station Is not used, in known to those skilled in
the art and operate accord-  particular not channel and speech decoder CC,
CD. ing to AMPS standard. Accordingly there is no need  When control and
monitoring information is transmit- for disclosing such a mobile or its
operation here.  ted from the base station on the control channel ac-
Figure 6 illustrates a mobile station in a cellular  cording to the AMPS
standard the microprocessor mobile radio system according to Figure 1
forcommu-  55   CPM receives and interpretes signalsfrom the analog
nication with a base station according to figure 5 on  to digital converter
AD. radio channels according to figures 2 to 4.          Except for the
time slot identifier and the digital The mobile station comprises a
microphone con-  voice colour code and means for introducing, recog- 8
15                  EP0406186B1                     16 nizing and removing
them from the flow of infonma-     The mobile station also measures signal
strength tion, the mobile radio according to Figure 6 may op-  on the
digital communication channel used forthe es- orate on time division
multiplex digital communication  tablished connection and the bit error
rate on the es- channels in a way similar to known digital mobile radio
tablished connection. The mobile station transmits stations, e.g. of the
kind disclosed in the GSM stan-   5   results of Its measurements,
preferably averaged, dard or in Ericsson Review No. 3, 1987.
frequently to the base station, preferably twice a seo- Accordingly there
is no need here to further de-  ond. 



scribe In detail the overall operation or the detailed  The base station
also measures signal strength operation of the various means. Regarding the
time  on the digital communication channel used for the es- slot identifier
code and the digital voice colour code   lo  tablished connection and the
bit error rate on the es- the mobile station comprises means TIC and DVC,
re-  tablished connection. The base station processes spectively for
storing all possible time slot identifier  and analyzes the results of its
own measurements codes and digital voice colour codes to be used in  and
the measurements of the mobile station and communication with a base
station. The microproces-  compares with criteria for handoff. When
according to sor CPM receives Instructions from the base station   15  the
results and criteria a handoff is desirous the base as to which codes to
use in the particular connection  station informs the mobile switching
centre indicating and reads the codes from the stores and supplies the  at
least one target base station assumed suitable for modulo two adders MT1,
MT2 and burst generator BR  taking over the responsibility for the
communication with appropriate time slot identifier code and digital  with
the mobile. voice colodr code.                            20       The
mobile switching centre requests the target When receiving radio signals
from a base station  base station (s) to measure signal strength on a radio
synchronisation and recognition of a time slot identi-  channel in a time
slot used by the mobile for the es- fier code is performed in the equalizer
EQ In cooper-  tablished connection. The mobile switching contra ation with
the microprocessor CPM.                 also informs the target base
station on the digital col- Measurement of bit error rate on an established
25  our code used by the mobile station. connection is performed in the
channel decoder CD      The target base station (s) tunes a receiverto the
in cooperation with the microprocessor CPM. Equal-  radio channel indicated
by the mobile switching cen- Izers and methods of synchronisation and bit
error  tre and uses the time slot identifier code of the indi- measurement
are well known to those skilled in the  cated time slot for burst
synchronisation. The target art. Accordingly there is no need here to
further de-  3o   base station checks the appearance of the digital col-
scribe such methods or means for performing them.  our code indicated by
the mobile switching centre and The procedure for connection setup in a
cellular  measures the signal strength of the burst signals pro- mobile
radio system according to Figure 1 with a base  vided the digital colour
code Is correct. The target station according to Figure 5 and a mobile
station ac-  base station then transmits its results of signal cording to
Figure 6 may be similar to the correspond-  3s  strength measurement to the
mobile switching cen- Ing procedure in AMPS when the channel to be used
tre. The target base station also informs the mobile is an analog
communication channel. However when   switching centre on the result of the
checking of the the channel to be used for the connection is a digital
appearance of the digital colour code, that is whether communication
channel according to Figures 3 and 4,  the digital voice colour code
appeared in the burst in the base station informs the mobile station
notonly on   so  the time slot of the radio channel. radio channel but also
on time slot and digital voice  The mobile switching centre determines
whether colour code to be used. During the setup procedure,  handoff to a
target base station should be performed the base station also informs the
mobile station of a  taking the results of the signal strength measure-
plurality of radio channels, the signal strength of  ments of the target
base stations into account as well which is to be measured by the mobile.
Normally this  4s  as other circumstances, e.g. traffic load. plurality of
radio channels are the radio channels     When the mobile switching centre
determines used for control channels by adjacent bases/cells.  that handoff
shall be performed it transmits to the re- Depending upon the movement of
the mobiles as well  sponsible base station and target base stations infor-
as other circumstances a new plurality of radio chan-  mation on the new
radio channel, the new time slot nels may be selected and corresponding
information   so  and the new voice colour code to be used by the mo- be
transmitted to the mobile from the responsible  bile station for the
connection after handoff and the base station during the course of the
connection. Dur-  new radio channel to be used by target base station Ing
the course of a connection forwhich a digital com-  for the connection
after handoff. The target base sta- munication channel is used the mobile
measures the  tion starts transmitting radio signals comprising the signal
strength of signals on the given plurality of ra-  5s  time slot identifier
code and the new digital voice col- dio channels. Measurements may be done
during      our code in the time slot of the radio channel to be time slots
not used by the digital communication   used by the target base station for
the connection af- channel.                                           ter
handoff. 9    17                  EP 0 406186 B1                  18 The
responsible base station forwards informa-  Claims tion on the new radio
channel, new time slot and new digital colour code to the mobile. After
receiving this  1. Amethod of handoff in a cellularmobile radio sys-
information the mobile station tunes to the new radio  tem including a
mobile switching center (MSC), channel to be used for the connection by the
target   5  base stations (B1-B10) and mobile stations (Ml- base station
and looks for the new time slot identifier  M8), said base stations
communicating with the code in received signals on the radio channel. The
mobile switching center and said mobile stations mobile station uses the
new time slot identifier code  communicating with the base stations over a
plur- 



in received signals for burst synchronisation. After   alityof radio
channels, atleasttwo (RCHcRCHd; synchronisation and tuning its transmitter
to the new   10  fig 3) of the radio channels being used fortime di- radio
channel the mobile station begins transmitting   vision multiple digital
access communication bursts in the new time slot on the new radio channel.
channels by The new digital colour code is transmitted with each
transmitting (VCS,M2ATIS,BG,MOD,PA; fig 5) burst.
channel information to a particular mobile station The target base station
tunes a receiver to the   15  from a base station responsible for the
commu- new radio channel to be used for the connection by     nication with
the particular mobile station at set- the mobile station and looks for the
new time slot     up of a connection on a digital communication Identifier
code. The target base station uses the time  channel and at handoff of a
connection to a digital slot identifier code for synchronisation. The
target   communication channel; base staion then looks for the new digital
colour code   20  measuring (RLM; fig 6) at the particular mobile in
signals in the new time slot of the new channel. If  station the strength
of radio signals received on the target base station identifies the new
digital col-  selected radio channels and the signal strength our code in
the bursts in the new time slot of the new  on the digital communication
channel used by the radio channel this is reported to the mobile switching
mobile station for the connection; centre. The mobile switching centre then
interprets  25  transmitting (CPM,BR,MD,PWDU; fig 6) repeat- the handoff as
successful and acts accordingly. After  edly from the particular mobile
station to the re- successful handoff the former target base station
sponsible base station results of measurements now being the responsible
base station informs the     of said signal strength at said particular
mobile particular mobile station of a new plurality of radio  station;
channels, the signal strength of which is to be meas-  30  processing and
analyzing (CP; fig 5) in the re- ured by the mobile station.
sponsible base station results of measurements The intelligence and
decision making in a mobile    done and comparing with criteria for
handoff; cellular system according to Figure 1 may be more or   determining
In said mobile switching center less centralized to the mobile switching
centre or     (MSC) a target base station assumed suitable for more or less
decentralized to the base stations. In a   35  being responsible for the
communication with the decentralized system more or less of the functions
of  particular mobile station when, according to said the mobile switching
office during the handoff prep-   processing, analyzing and comparing, a
handoff aration and performance may instead be performed       ought to be
done; and in the responsible and/or target base stations.        supplying
the target base station with Information In the embodiment of the handoff
method descri-  40  aboutthe established connection of the particular bed
above the responsible base station and mobile      mobile station; station
use the same time slot identifier code and the  characterized same digital
voice colour code. However, it is conceiv-  in that said channel
information transmitted to a able to use different time slot identifier at
base and  particular mobile station includes a particular mobile stations
for a particular connection.   45     time slot identifier code (M1I; fig
3), a particular In the embodiment of the handoff method descri-    digital
voice colour code (VC1; fig 3) and a plur- bed the mobile station measures
signal strength on     ality of selected radio channels; and by radio
channels used for control channels by the base   transmitting
(DVC,MTITIC,BR,MD,PWDU; fig station. However, it is conceivable to request
the mo-  6) from the particular mobile station to the target bile station
to measure the signal strength on radio  60  base station said particular
time slot Identifier channels used for digital communication channels by
code (TI1) and digital voice colour code (VCI) the base station, in
particular when there are no radio  with radio signals in each time slot of
the digital channels entirely used for control channels by base
communication channel of the connection during stations.
the course of the connection, said information 55      when supplying said
target base station, implying identifying the radio channel, the particular
time slot identifier code and the particulardigital voice colour code of
the digital communication channel; 10    17                  EP0406186B1
18 The responsible base station forwards informa-  Claims tion on the new
radio channel, new time slot and new digital colour code to the mobile.
After receiving this  1. Amethod of handoff In a cellularmobile radio sys-
information the mobile station tunes to the new radio  tern Including a
mobile switching center (MSC), channel to be used for the connection by the
target   5  base stations (BI-B10) and mobile stations (Ml- base station
and looks for the new time slot identifier  M8), said base stations
communicating with the code in received signals on the radio channel. The
mobile switching center and said mobile stations mobile station uses the
new time slot identifier code  communicating with the base stations overa
plur- in received signals for burst synchronisation. After   ality of radio
channels, atleasttwo(RCHcRCHd; 



synchronisation and tuning its transmitter to the new   10  fig 3) of the
radio channels being used fortime di- radio channel the mobile station
begins transmitting  vision multiple digital access communication bursts in
the new time slot on the new radio channel.  channels by The new digital
colour code Is transmitted with each   transmitting (VCSM2ATISBGMODPA; fig
5) burst.                                                 channel
information to a particular mobile station The target base station tunes a
receiver to the   15  from a base station responsible for the commu- new
radio channel to be used for the connection by     nication with the
particular mobile station at set- the mobile station and looks for the new
time slot     up of a connection on a digital communication identifier
code. The target base station uses the time  channel and at handoff of a
connection toa digital slot identifier code for synchronisation. The target
communication channel; base station then looks for the new digital colour
code   20  measuring (RLM; fig 6) at the particular mobile in signals in
the new time slot of the new channel. If  station the strength of radio
signals received on the target base station identifies the new digital col-
selected radio channels and the signal strength our code in the bursts in
the new time slot of the new  on the digital communication channel used by
the radio channel this Is reported to the mobile switching  mobile station
for the connection; centre. The mobile switching centre then interprets  25
transmitting (CPMBRMDPWDU; fig 6) repeat- the handoff as successful and
acts accordingly. After  edly from the particular mobile station to the re-
successful handoff the former target base station      sponsible base
station results of measurements now being the responsible base station
informs the     of said signal strength at said particular mobile
particular mobile station of a new plurality of radio  station; channels,
the signal strength of which is to be meas-  3o  processing and analyzing
(CP; fig 5) in the re- ured by the mobile station.
sponsible base station results of measurements The intelligence and
decision making in a mobile   done and comparing with criteria for handoff;
cellular system according to Figure 1 may be more or   determining in said
mobile switching center less centralized to the mobile switching centre or
(MSC) a target base station assumed suitable for more or less decentralized
to the base stations. In a   35  being responsible for the communication
with the decentralized system more or less of the functions of  particular
mobile station when, according to said the mobile switching office during
the handoff prep-   processing, analyzing and comparing, a handoff aration
and performance may instead be performed       ought to be done; and In the
responsible and/or target base stations.        supplying the target base
station with information In the embodiment of the handoff method descri-
40  about the established connection of the particular bed above the
responsible base station and mobile      mobile station; station use the
same time slot identifier code and the  characterized same digital voice
colour code. However, it is conceiv-  in that said channel information
transmitted to a able to use different time slot identifier at base and
particular mobile station includes a particular mobile stations for a
particular connection.  45      time slot Identifier code (TI1; fig 3), a
particular In the embodiment of the handoff method descr-     digital voice
colour code (VCI; fig 3) and a plur- bed the mobile station measures signal
strength on     ality of selected radio channels; and by radio channels
used for control channels by the base   transmitting (DVCMTITICBRMDPWDU;
fig station. However, it is conceivable to request the mo-  6) from the
particular mobile station to the target bile station to measure the signal
strength on radio  5o  base station said particular time slot identifier
channels used for digital communication channels by    code (TiI) and
digital voice colour code (VIC) the base station, in pa'ticular when there
are no radio  with radio signals in each time slot of the digital channels
entirely used for control channels by base    communication channel of the
connection during stations.
the course of the connection, said Information 55      when supplying said
target base station, implying identifying the radio channel, the particular
time slot identifiercode and the particulardigital voice colourcode of the
digital communication channel; 10 I 11111 111111IlI 1111111 * C   L   M   S
*    19                  EP0406186B1                     20 using (CP; fig
5) the supplied information on the  ments into account when determining
when a radio channel and the particular time slot Identi-  handoff ought to
be done. fier code at the target base station for finding the digital
communication channel of the established  3. A method according to claim 1,
connection of the particular mobile station and   5  characterized by the
further steps of for checking the appearance of particular digital
selecting (CP; fig 5) digital voice colour code in- voice colour code;
dependently of time slot identifier code; reporting (CPVCSM2ABGMODPA; fig
5) from       transmitting (DVCMTIBRMDPWDU; fig 6) the 



the target base station to the mobile switching    same digital voice
colour code (VCI) with radio center (MSC) the results of the checking of
the   lo  signals from at least two mobile stations served appearance of
the particular digital voice colour  by the same responsible base station;
and code on the digital communication channel of the   transmitting
(DVCMTIBRMDPWDU; fig 6) dif- established connection;
ferent digital voice colour codes (VCI VC2) from deciding In the mobile
switching center (MSC)      at least two mobile stations using the same
radio whetherthe handoff shall be performed in view of  15  channel and
time slot identifier code (TH1) but be- the report from the target base
station and in-    ing served by different responsible base stations.
forming the target base station and the particular mobile station if
handoff shall be performed;   4. A method according to claim 1, informing
(CPVCSM2ATISBGMODPA; fig 5)         characterized by the further steps of:
by the responsible base station the particular mo-  20  measuring (RECSLM;
fig 5) at the base station bile station on the new radio channels, new time
responsible for the connection with the particular slot Identifier code
(T12) and the digital voice col-  mobile station the signal strength on the
digital our code (VC2) to be used by the particular mo-    communication
channel used for the connection bile station and target base station for
the estab-  of the mobile station; lished connection after handoff;
25      taking (CP; fig 5) the results of signal strength transmitting
(CPTISBGMODPA; figS) from the      measurements at responsible base station
into target base station at least after receiving infor-  account when
determining whether a handoff mation from the mobile switching center (MSC)
ought to be done; that handoff shall be performed, radio signals
measuring (RECSLM; fig 5) at the target base comprising the new time slot
identifier code (Tf2)  so  station the signal strength on the digital
commu- on the radio channel tobe used bythe target base   nication channel
of the established connnection station for the connection after handoff;
of the particular mobile station; using (TICCPM; fig 6) the new time slot
identifier  reporting (CPBVCSM2ABGMODPA; fig 5) code in the mobile station
at least after receiving  from the target base station the results of the
at the particular mobile station information that  35  measurements of
signal strength on the digital handoff shall be performed, to find the
correct    communication channel; and time slot and transmitting
(DVCMTITICBR,        taking (CP) the results of signal strength meas-
MDPWDU; fig 8) from the particular mobile sta-   urements at the target
base station Into account tion radio signals comprising the new time slot
when determining whether the handoff shall be Identifier code (T12) and
digital voice colour code   40  performed. (VC2) on the new radio channel;
and after said receiving at the target base station in-  5. A method
according to claim 1, formation that handoff shall be performed and In-
characterized by that at least one of the selected formation on new radio
channel and time slot       radio channels is a radio channel used for a
con- identifiercodeto be used bythe particular mobile  45  trol channel by
another base station than the re- station, checking (EQ-AFCM2AVCSCP; fig 5)
sponsible base station. at the target base station the appearance of radio
signals comprising both the time slot identifier  6. A method according to
claim 4 code and the digital voice colour code on the new  characterized by
the further steps of: radio channel.                             50      at
the particular mobile station, coding (CC; fig 6) the digital information
to be transmitted in a bina- 2. A method according to claim 1,
ry error detecting code; characterized by the further steps of:
adding (MTI; fig 6) to the coded binary informa- measuring (BEM; fig 5) the
bit error rates on the  tion a binary coded digital voice colour code mod-
estabished connection on the digital communica-  55  ulo two; tion channel
both at the responsible base station  transmitting (BRMDPWDU; fig 6) the
modulo and at the particular mobile station; and          two sum with the
radio signals from the particular taking the results of the bit error rate
measure-  mobile station; and 11 l 1111111 111111 11111 11111 111111 *   c
L   n   S  *    21                  EP O 4061S6 B1                  22
atthe targetbase station, demodulating (REC; fig   nel where the burst is
transmitted; and 5) the received radio signals to obtain binary cod-  means
(M2AVCS) for identification of any of the ed information;
predetermined digital voice colour codes when adding (M2A; fig 5) the
binary coded digital voice  appearing in a received burst. colour code to
the binary coded information ob-   5 tained from the received signals
modulo two;    9. Amobile station (MI-M9) for communication with decoding
(DCD; fig 5) the modulo two sum at the    base stations (B1-B10) in a
cellular mobile radio 



target base station according to the error detect-  system having radio
channels (RCHc, RCHd) for Ing code to detect possible errors; and
time division multiple access communication using at the target base
station the absence of er-  lo  channels in time slots within frames of the
radio ror in the modulo two sum as an indication on the  channels and
including means (BRMDPWDU; appearence of the digital voice colour code in
the  fig 6) for transmitting bursts of radio signals In radio signals
received.                            time slots in frames on the radio
channels and means (DU,RMAD,EQ; fig 6)for receiving bursts 7. Abase station
(B1-B10) in a cellular mobile radio  15  of radio signals in said time
slots of frames on system, said base station being connected to a     said
radio channels; mobile switching center (MSC) and communicat-
characterized by ing with mobile stations (M1-M9) overradlo chan-   means
(TIC; fig 6) forstoring at leastas manydif- nels (RCHc, RCHd) for time
division multiple ac-   ferent time slot identifier codes (TI1-TI3) as the
cess in time slots within frames of the radio chan-  20  number of time
slots In a multi slot frame on the nels, and including means (BG,MOD,PA;
fig 5) for   radio channels; transmitting bursts of radio signals in time
slots  means (CPM,BR; fig 5) for incorporating in each in frames on the
radio channels and means          burst transmitted from the mobile station
one (REC,AID,EQ-AFC) for receiving bursts of radio     (TiI) of the stored
time slot Identification codes signals in said time slots of frames on said
radio  25  indicativeof the time slotoftheframeofthechan- channels;
nel where the burst is transmitted but Indepen- characterized by
dent of the mobile identity and radio channel means (TIS) for storing at
least as many different  where the burst is transmitted; time slot identif
iercodes (TII-TI3) as the number  means (EQ,CPM) for synchronizing the
receiving of time slots In a multi slot frame on the radio  30  means to
received bursts by using the time slot channels;
identifier codes of the received bursts and for means (BG) for
incorporating in each burst trans-  identification of any of the
predetermined time mitted from the base station one of the stored     slot
identifier codes when appearing Ina received time slot identifier codes
indicative of the time  burst slot of the frame of the channel where the
burst  35  and is transmitted but independent of the base iden-   means
(RLM) formeasuring the signal strength of tity and radio channel where the
burst is transmit-  a burst on a radio channel in a time slot deter- ted;
mined by a time slot Identifier code. means (EQ-AFC) for synchronizing the
receiving means to received bursts by using the time slot  4o  10. A mobile
station according to claim 9 further Identifier codes of the received
bursts;           characterized by means (EQ-AFC) for identification of any
of the    means (DVC; fig 6) for storing a plurality of digital
predetermined time slot identifier codes when      voice colour codes
(VCI-VC3) independent of appearing In a received burst;
the time slot identifier codes (TIl-T13); and
45      means (CPM,MT1; fig 6) for incorporating in each means (SLM)
formeasuring the signal strength of    burst transmitted from the mobile
station one of a burst on a radio channel in a time slot deter-   the
stored digital voice colour codes independent mined by a time slot
identifier code.              of the time slot identifier codes In the
bursts and channel where the burst is transmitted; and 8. A base station
according to claim 7 further  50     means (TICMT2; fig 6) for
Identification of any of characterized by
the predetermined digital voice colour codes means (VCS) for storing a
plurality of digital voice  when appearing In a received burst. colourcodes
(VCI-VC3) independent of the time slot identifier codes (TI1-TI3); means
(M2A) for incorporating in each burst  so   Patentanspriche transmitted
from the base station one of the stor- ed digital voice colour codes
independent of the  1. Verfahren zurVerbindungsumschaltung In einem time
slot identifier codes in the bursts and chan-  Zellularmobilfunksystem
umfassend ein Mobil- 12 1 1111111111 111111111 11111 1111 *   C   L       S
$   *    23                 EP 0 406186 B1                  24
vermittlungszentrum (MSC), Basisstationen (B1-    basisstation geliefert
wird, die Identifikation des BIO) und mobile Stationen (MI-M8), wobei die
Funkkanals, den bestimmten Zeitschlitz-ldentifi- Basisstationen mit dem
Moblivermittlungszen-      zierungscode und den bestimmten Digitalspra-
trum kommunizieren und die mobilen Stationen      chen-Farbcode des
digitalen Kommunikations- mit den Basisstationen (lber eine Vielzahl von
5  kanals impliziert; Funkkanilen kommunizieren, wobei wenigstens
Verwenden (CP; Figur 5) der zugeffihrten Infor- 



zwel (RCHc, RCHd; Figur 3) der Funkkangle fOr     mation Ober den Funkkanal
und den bestimmten Kommunikationskanale mit digitalem Zugriff im
Zeitschlitz-ldentifizierungscode an der Zielba- Zeitmultiplexverfahren
durch die folgenden       sisstation zum Auffinden des digitalen Kommuni-
Schritte verwendet werden:                10      kationskanals der
hergestellten Verbindung der Senden (VCS, M2A, TIS, BG, MOD, PA; Figur 5)
bestimmten mobilen Station und zur OberprD- von Kanalinformation an eine
bestimmte mobile     fung des Auftretens eines bestimmten Digital- Station
von einer f Or die Verbindung mit der be-  sprachen-Farbcodes; stimmten
mobilen Station verantwortlichen Ba-     Berichten (CP, VCS, M2A, BG, MOD,
PA; Figur5) siestation beim Aufbau einer Verbindung auf ei-  15  von der
Zielbasisstatbon an das Mobilvermitt- nem digitalen Kommunikationkanal und
bei elner    lungszentrum (MSC) der Ergebnisse des Ober-
Verbindungsumschaltung einer Verbindung an        prOfens des Auftretens
des bestimmten Digital- einem digitalen Kommunikationskanal;
sprachen-Farboodes auf dem digitalen Kommu- Messen (RLM; Figur 6) In der
bestimmten mobi-     nikationskanal der hergestellten Verbindung; Be- len
Station die Starke von auf ausgewAhIten   20  stimmen  in dem
Mobilvermittlungazentrum Funkkanalen empfangenen Funksignalen und
(MSC), ob angeslchts des Berichts von derZiel- der SIgnalstarke auf dem
durch die mobile Stati-  basisstation die Verbindungsumschaltung durch- on
fOr die Verbindung verwendeten digitalen       gefOhrt werden soil und
Informieren der Zielba- Kommunikationskanal;
sibstatlon und der bestimmten mobilen Station, Senden (CPM, BR, MD, PW, DU;
Figur 6) wieder-  25  wenn eine Verbindungsumschaltung durchge- holt von
der bestimmten mobilen Station an die   ffhrt werden soil; verantwortliche
Basisstation MeBergebnisse der    Informieren (CP, VCS, M2A, TIS, BG, MOD,
PA; Slgnalstarke an der bestimmten mobilen Station;   Figur 5) der
bestimmten mobilen Station durch Verarbeiten und Analysieren (CP; Figur 5)
in der  die verantwortliche Basisstation Ober die neuen verantwortlichen
Basisstation von durchgefdlhr-  30  Funkkanale, den neuen
Zeltschlitz-identifizle- ten Mel~ergebnissen und Vergleichen mit Kriteri-
rungscode (112) und den Digitalsprachen-Farb- en zurVerbindungsumschaltung;
code (VC2), die durch die bestimmte mobile Sta- Bestimmen in dem
Mobilvermittlungszentrum         tion und die Zielbasisetation fOr die
hergestellte (MSC) elnerZielbasisstation, die als geeignet an-  Verbindung
nach einerVerbindungsumschaltung genommen wird, um fOr die Kommunikation
mit  35   verwendet werden sollen; der,! bestimmten mobilen Station
verantwortlich   Senden (CP, TIS, BG, MOD, PA; Figur ) von der zu sain,
wenn entsprechend der Verarbeitung,      Zielbasisstation wenigstens nach
dem Empfan- Analyse und dem Vergleich eineVerbindungsum-      gen von
Information von dem Mobilvermittlungs- schaltung durchgefrlhrt werden
sollte; und        zentrum (MSC), das eine Verbindungsumschal- Versorgen
der Zielbasisstation mit Information   40  tung durchgefuhrt warden soil,
Funksignale um- Ober die hergestelite Verbindung der bestimmten  fassend
den neuen Zeitschlitz-Identiflzlerungs- mobilen Station;
code (T12) auf dem Funkkanal, derdurch die Ziel- dadurch gekennzeichnet,
dal&                      basisstation fOr die Verbindung nach einer Ver-
die an eine bestimmte mobile Station gesendete    bindungsumschaltung
verwendet werden soil; Kanalinformation eanen bestimmten Zeitschlitz-  45
Verwenden (TIC, CPM; Figur 6) des neuen Zeit- Identifkizerungscode (T11;
Figur 3), eonen be-    schlitz-ldentifizierungscodes in der mobilen Sta-
stimmten Digitalsprachen-Farbcode (VC1; Figur     tion wenigstens nach dem
Empfang an der be- 3) und eine Vielzahl von gewIhlten Funkkanalen
stimmten mobilen Station von Information, dag umfaSt; und die folgenden
Schritte vorgesehen     eine Verbindungsumschaltung durchgefOhrt war- sind:
so      den soil, um den richtigen Zeitschlitz zu finden Senden (DVC, MTI,
TIC, BR, MD, PW, DU; Figur      und Senden (DVC, MTI, TIC, BR, MD, PW, DU;
6) von der bestimmten mobilen Station an die      Figur 6) von der
bestimmten mobilen Station Zielbasisstation den bestimmten Zeitschlitz-
Funksignale umfassend den neuen Zeitschiitz- Identiflzierungscode (T1I) und
den Digitalspra-   Identifizierungsoode (T12) und den Digitalspra-
chen-Farboode (VCI) mit Funksignalen in jedem   5s  chen-Farboode (VC2) auf
dem neuen Funkkanal; Zeitschlitz des digitalen Kommunikationskanals d  und
er Verbindung wlhrend des Verlaufs der Verbin-    nach dem Empfang an der
Zielbasistation der dung, wobei die Information, wenn sie an die Ziel-
Information, daB eine Verbindungaumschaltung 13 11111111 111111
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25 durchgefihrt werden soil und von Information      Signalstirkenmessungen
aufdemdigltalen Kom- Ober den neuen Funkkanal und Zeitschlitz-lden-
munikationskanal; und tifizlerungsoode, der durch die mobile Station
Berfcksichtigen  (CP) der Ergebnlsse der verwendet werden soil, Oberprifen
(EQ-AFC,        Signalstarkenmessungen an der Zlelbasisstati- M2A, VCS, CP;
Figur 5) an der Zielbasisstation   5  on, wenn bestimmt wird, ob die
Verbindungsum- 



desAuftretensvon Funksignalen, die sowohl den     schaltung durchgeffhrt
werden soil. Zeitschlitz-Wdentifizierungscode als such den Di-
gitalsprachen-Farboode auf dern neuen Funkka-  5. Verfahren nach Anspruch
1, dadurch gekenn- nal umfassen.
zeichnet, daif wenigstens einer der gewihiten 10     Funkkan3le sin
Funkkanal ist, derffOrelnen Stou- 2. Verfahren nach Anspruch 1,
gekennzeichnet         erkanal durch sine andere Basiestation als die durch
die folgenden welteren Schritte:            verantwortliche Basisstation
verwendet wird. Messen (BEM; Flgur 5) der Bitfehlerraten auf der
hergestellten Verbindung auf dem digitalen Kom-  6. Verfahren nach Anspruch
4, gekennzeichnet munikatlonskanal sowohl an der verantwortli-  15  durch
die folgenden weiteren Schritte: chen Basisstation als auch an der
bestimmten      an der bestimmten mobilen Station, Codieren mobilen
Station; und                              (CC; Figur6) derzu sendenden
digitalen Informa- Beruicksichtigung der Ergebnisse der Bitfehlerra-  tion
in elnen binfiren Fehlerdetektionscode; tenmessungen, wenn bestimmt wird,
wann eine       Addieren (MTI; Figur 6) zu der codierten binaren
Verbindungsumschaltung durchgefihrt werden  20    Informationen eonen
binaren codierten Digital- sollte.
sprachen-Farbcode in Modulo-Zwei-Technik; Senden (BR, MD, PW, DU; Figur 6)
der Modulo- 3. Verfahren nach Anspruch 1, gekennzelchnet         Zwei-Summe
mit den Funksignalen von der be- durch die foigenden weiteren Schritte:
stimmtbn mobilen Station; und Wahien (CP; Figur 5) eines Digitaisprachen-
25   an der Zielbasisstation, Demoduleren (REC; Fi- Farboodes unabhangig
von sinem Zeitschlitz-       gur 5) der empfangenen Funksignale, um sine
bi- ldentifizierungscode;                            nOre codierte
Information zu erhalten; Senden (DVC, MTI, BR, MD, PW, DU; Figur 6)
Addieren (M2A; Figur 5) des binaren codierten des gleichen
Dlgitalsprachen-Farbcodes (VC1)      Digitalsprachen-Farbcodes zu der aus
den emp- mit Funksignalen von wenigstens zwei durch die  30  fangenen
Signalen ermittelten binarcodierten In- verantwortliche Basisstation
bedienten mobilen    formation In Modulo-Zwei-Technlk, Statlonen; und
Decodieren (DCD; Figur 5) der Modulo-Zwel- Senden (DVC, MTI, BR, MD, PW,
DU; Figur 6)        Summe an der Zielbasisstation entsprechend von
verschiedenen Digitalsprachen-Farbcodes       dem Fehlerdetektionscode, um
mogliche Fehler (VC1, VC2) von wenigstens zwei mobilen Statio-  35  zu
detektieren; und non, die den gleichen Funkkanal und Zeitschlitz-
Verwenden an der Zielbasiastation des Fehlens Identifizierungscode (T1I)
verwenden, aber von    sines Fehlers in der Modulo-Zwei-Summe als ein
unterschiedlichen verantwortlichen Basisstatio-   Anzeichen Ober das
Auftreten des Digitaispra- non bedient werden.
chen-Farbcodes in dem empfangenen Funkal- 40      gnalen. 4. Verfahren nach
Anspruch 1, gekennzeichnet durch die IbIgenden weiteren Schritte:
7. Basisstation (B1-B10) in einem Zellularmobil- Messen (REC, SLM; Figur 5)
an der fur die Ver-    funksystem, wobei die Basiastation mit oinem bindung
mit der bestimmten mobilen Station ver-   Mobilvermittlungszentrum (MSC)
verbunden ist antwortlichen Basisstation der Signalstarke auf  45  und mit
mobilen Stationen (MI-M9) Ober Funkka- dem digitalen Kommunikationskanal,
der fOr die    nale (RCHc, RCHd) fOr einen Zoitmultiplex-Zu- Verbindung der
mobilen Station verwendet wird;    griff in Zeitschlitzen innerhalb von
Rahmen der Beriicksichtigung (CP; Figur 5) der Ergebnisse    Funkkanale
kommuniziert und sine Einrichtung dor Signalstirkenmessungen an der
verantwort-     (BG, MOD, PA; Flgur 5) zum Senden von Bursts lichen
Basisstation, wenn bestimmtwird, ob sine  5o  von Funksignalen in
Zeitschlitzen in Rahmen auf Verbindungsumachaltung durchgefuhrt werden
den Funkkanilen und eine Elnrichtung (REC, soil;
AID, EQ-AFC) zum Empfangen von Bursts von Messen (REC, SLM; Figur 5) an der
Zielbasissta-   Funksignalen in den Zeitschlitzon von Rahmen tion der
Signalstarke auf dem digitalen Kommu-    auf den Funkkanalen umfa~t,
nikatlonakanal der hergestellten Verbindung der  ss  gekennzeichnet durch
bestimmten mobilen Station;                       sine Einrichtung (TIS)
zum Speichern von wenig- Berichten (CPB, VCS, M2A, BG, MOD, PA; Figur
stens sovielen unterschiedlichen Zestschlitz- 5) von der Zielbasisstation
der Ergebnisse der    Identifizierungscodes (T1l-T13) wie die Anzahl 14 I
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28 von Zeitschlitzen in oinem Mehrfachschlitzrah-    en in jeden von der
mobilen Station gesendeten men auf den Funkkanalen;
Burst eonen (Til) der gespeicherten Zeitschlitz- sine Einrichtung (BG) zum
Einbauen in jedem       Identifizierungscodes, der den Zeitschlitz des von
der Basisstation gesendeten Burst einen der   Rahmens des Kanals anzeigt,
in dem der Burst gespeicherten Zeitschlitz-ldentifizierungscodes,   6
gesendet wird, aber unabhangig von der Identitat 



die den Zeitschlitz des Rahmens des Kanals an-    der mobilen Station und
des Funkkanals, in dem zelgen, In dem der Burst ubertragen wird, aber
der Burst gesendet wird; unabhangig von der Basisstationsidentitat und
sine Einrichtung (EQ, CPM) zur Synchronisation des Funkkanals, in dem der
Burst gesendet wird;   der Empfangseinrichtung  auf empfangene sine
Einrichtung (EQ-AFC) zur Synchronisation   10  Bursts durch Verwendung der
Zeltschlitz-ldenti- der Empfangseinrichtung  auf empfangene
fizierungscodes der empfangenen Bursts und Bursts durch Verwendung der
Zeitschlitz-ldenti-   zur Identifikation von jedem der vorgegebenen
fizierungscodes der empfangenen Bursts;
Zeitschlitz-ldentifizierungscodes, wenn sie in oi- sine Einrichtung
(EQ-AFC) zur Identifikation von  nem empfangenen Burst auftreten; und joden
der vorbestimmten Zeitschlitz-ldentifizie-  15  sine Einrichtung (RLM) zum
Messen der Signal- rungscodes, wenn ale in einem empfangenen
stairke sines Bursts auf dem Funkkanal in einem Burst auftreten; und
Zeitschlitz bestimmt durch elnen Zeitschlitz- sins Einrichtung (SLM) zum
Messen der Signal-     Identifizierungscode. starke sines Bursts auf einem
Funkkanal in ei- nem! Zeitschlitz bestimmt durch eonen Zeit-  20  10.
Mobile Station nach Anspruch 9, ferner gekenn-
schlitz-ldentiflzierungscode.                     zeichnet durch: sine
Einrichtung (DVC; Figur 8) zum Speichern 8. Basisstation nach Anspruch 7,
ferner gekenn-      einer Vieizahl von Digitalsprachen-Farboodes zeichnet
durch:                                   (VCI-VC3) unabhinglg von den
Zeitschlitz-lden- sine Einrichtung (VCS)zum Speichern einerViel-  25
tifizierungscodes (TII-T13); zahl von Digitalsprachen-Farbcodes (VCI-VC3)
sine Einrichtung (CPM, MT1; Figur 6) zum Eln- unabhAngig von den
Zeitschlitz-ldentifizierungs-  bauen in jeden von der mobilen Station
gesende- codes (Til-TI3);                                  ten Burst elnen
der gespeicherten Digitalspra- sine Einrichtung (M2A) zum Einbauen in jeden
chen-Farboodes unabhangig von den Zeitschiltz- von der Basisstation
gesendeten Burst einen der  3o  Identifizierungscodes in den Bursts und dom
Ka- gespeicherten Digitalsprachen-Farbcodes unab-     nal, in dem der Burst
gesendetwird; und sine Ein- hangig von den Zeitschiitz-ldentifizierungsco-
richtung (TIC, MT2; Figur 6) zur Identifikatlon des in den Bursts und dem
Kanal, in dem der       von jeden der vorgegebenen Digitalsprachen- Burst
gesendet wird; und                          Farbcodes, wenn sie in einem
empfangenen sine Einrichtung (M2A, VCS) zur Identifikation   35  Burst
auftreten. von jedem der vorbestimmten Digitalsprachen- Farbcodes, wenn sie
in einem empfangenen Burst auftreten.
Revendications 9. Mobile Station (MI-M9) zur Komrnunikation mit  40  1. Un
procede de transfert dans un systime de ra- Basisstationen (B1-B10) In
einem Zellularmobil-   diocommunication mobile cellulaire comprenant
funksystem mit Funkkanalen (RCHc, RCHd) fir       un centre de commutation
de service mobile Kommunikatlonskanile mit Zeitmultiplex-Zugriff   (MSC),
des stations de base (B1-B10) etdes sta- in Zeltschlitzen innerhalb von
Rahmen der Funk-  tions mobiles (MI-M8), les stations de base kanale und
umfassend sine Einrichtung (BR, MD,  45  communiquant avec Is centre de
commutation de PW, DU; Figur 6) zum Senden von Bursts von        service
mobile, et les stations mobiles communi- Funksignalen in Zeitschlitzen in
Rahmen auf den   quant avec les stations de base surun ensemble
Funkkan3len; und                                  de canaux hertziens, deux
au moins (RCHc, sine Einrichtung (DU, RM, AD, EQ; Figur 6) zum    RCHd;
fig. 3) des canaux hertzlens 6tant utilis6s Empfangen von Bursts von
Funksignalen in den   50  pour des canaux de communication num6riques
Zeitschlitzen von Rahmen auf den Funkkanalen;     fonctionnant en acces
multiple par r6partition gekennzeichnet durch
dans le temps, par esne Einrichtung (TIC; Figur 6) zum Speichern
l'emission (VCS, M2A, TIS, BG, MOD, PA; von wenIgstens sovielen
unterschiedlichen Zeit-   fig. 5) d'une information de canal vers une
station schlitz-ldentifizierungscodes (Til-TI3) wie die  55  mobile
particullbre, A partir d'une station de base Anzahl von Zeitschlitzen in
einem Mehrfach-       responsable de la communication avec la station
schlitz-Rahmen auf den Funkkanilen;               mobile particuliere, au
moment de l'6tablisse- sine Einrichtung (CPM, BR; Figur 5) zum Einbau-
ment d'une connexion sur un canal de communi- 15 II
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30 cation numbrique, et au moment du transfert        connexion etablie de
la station mobile particulli- d'une connexion vers un canal de
communication     re, et pour controler l'apparition d'un code de cou-
numerique;                                         leur d'information
vocale num6rique particuller; la mesure (RLM; fig. 6) A la station mobile
1'6misslon (CR VCS, M2A, BG, MOD, PA; particuliere du niveau de signaux
hertziens recus   5  fig. 5) de la station de base de destination vers sur
des canaux hertzlens s6lectionnes, et le ni-   le centre de commutation de
service mobile 



veau de signal surle canal de communication nu-    (MSC), d'un compte-rendu
des r6sultats du merique qui est utilise par la station mobile pour
controle de I'apparition du code de couleur d'in- la connexion;
formation vocals numerique particulier sur le ca- I'emissbon (CPM, BR, MD,
PW, DU; fig. 6)  10  nal de  communication  numerique  de  la r6p6tee A
partir de la station mobile particuliere  connexion etablie; vers la
station de base responsable, des r6sultats      la decision, dans le centre
de commuta- de mesures du niveau de signal A la station mo-    tion de
service mobile (MSC), d'effectuer ou non bile particuliere;
Ie transfert, sur la base du compte-rendu prove- le traitement et I'analyse
(CP; fig. 5), dans   15  nant de Ia station de base de destination, et
l'ac- la station de base responsable, des r6sultats de   tion consistant A
informer la station de base de mesures effectu6es, et la comparaison avec
des     destination et la station mobile particulibre si le criteres de
transfert;                             transfert dolt etre effectu6; la
determination dans le centre de                 l'information (CP, VCS,
M2A, TIS, BG, comnT utation de service mobile (MSC) d'une sta-  20  MOD,
PA; fig. 5), par la station de base respon- tion de base de destination
consideree comme       sable, de la station mobile particullere en ce qui
appropriee pour etre responsable de la commu-      concerns les nouveaux
canaux hertziens, le nou- nication avec la station mobile particuliere
lors-  veau code d'ldentificateur de cr6neau temporel quo, conformement au
traitement, A l'analyse et    (Ti2) et le code de couleur d'infbrmation
vocale A la comparaison pr6cit6es, un transfert doit etre  25  numerique
(VC2) A utiliser par la station mobile effectui; et
particuliere et la station de base de destination la fourniture a la
station de base de desti-  pour Ia connexion etabile, apres le transfert;
nation  d'une  information  concernant  la              l'emission (CP,
TIS, BG, MOD, PA; fig. 5) connexion etablie de la station mobile
particulie-  par la station de base de destination, au moins re;
30      apres la reception d'une information provenant caract6rlsI
du centre de commutation de service mobile en ce quo l'information de canal
qui est     (MSC) signalant que le transfert dolt etre effeo- 6mise vers
une station mobile particuliere         tuA, de signaux hertziens
comprenant le nou- contiont un code d'identificateurde creneau tem-   veau
code d'identificateur de creneau temporel porel particuller (T11; fig. 3),
un code de couleur  35  (T12) sur le canal hertzien A utiliser par la
station d'information vocale num6rique particulier (VCI;   de base de
destination pour la connexion, apris fig. 3) et un ensemble de canaux
hertziens selec-  le transfert; tionnes, et par
l'utilisation (TIC, CPM; fig. 6) du nouveau l'mission (DVC, MTI, TIC, BR,
MD, PW,        code d'identificateur de cr6neau tbmporel dans DU; fig. 6) A
partir de la station mobile particulle-  40  la station mobile, au moins
apres la r6ception A re, ver la station de base de destination, du code  la
station mobile particullbre d'une Information si- d'identificateur de
creneau temporel (TiI) et du   gnalant quo Is transfert dolt etre effectue,
pour code de couleur d'information vocale numerique     trouver Is creneau
temporel correct, et l'6mlssion (VC1) particulier8, avec des signaux
hertziens,    (DVC, MTI, TIC, BR, MD, PW, DU; fig. 6) par la dans chaque
cr6neau temporel du canal de   45      station mobile particullere de
sinaux hertziens communication numerique de la connexion, au
comprenant le nouveau code d'identificateur de cours de la connexion, cette
information, lors-    cr6neau temporel (T12) et le code de couleur d'ln-
qu'elle est fournle A la station de base de desti-  formation vocale
numerique (VC2), sur le nou- nation, Identifiant le canal hertzien, le code
veau canal hertzien; et d'ldentificateurde creneau temporel particulier et
50   apres la reception A la station de base de Is code de oouleur
d'information vocal. num6ri-    destination d'une information signalant quo
le quo particulierdu canal de communication nume-     transfert dolt etre
effectue, et d'une information rique;
concernant le nouveau canal hertzien et le nou- l'utillsation (CP; fig. 5)
de l'information   veau code d'identificateurde creneau temporel A fournie,
concernant Is canal hertzien etIs code  55  utiliser par la station mobile
partIculiere, le d'identificateurde cr6neau temporel particulier, A
contrOle (EQ-AFC, M2A, VCS, CP; fig. 5), A la la station de base de
destination, pour trouver le  station de base de destination, do
l'apparition de canal de communication num6rique de la             signaux
hertziens comprenant A la fols le code 16 1   1111111111111 111    31
EP 0 406186 B1                 32 d'identificateurde creneau temporel etle
code de   niveau de signal sur Is canal de communication couleur
d'information vocale numerique sur le      numerique; et nouveau canal
hertzien.                                 ontientcompte (CP)
desrisultatades me- sures de niveau de signal A la station de base nu- 2.
Un procedo solon la revendication 1,       5       merique, lorsqu'on
determine si le transfert dolt caractirisi par les etapes supplementai-
etre effectue. 



res suivantes: on mesure (BEM; f 1g. 5) les taux d'erreurs  5. Un procedo
selon Ia revendication 1, de bit sur la connexion etablie sur Is canal de
caractdrlsd en co quo l'un au moins des communication numbrique, A la fois
3 la station   10  canaux hertzions siectionnes est un canal her- de base
responsable et A la station mobile parti-  tzien qul est utilise pour un
canal de commande culiere; et                                        par
une station de base autre quo la station de on tientcompte des resultats
des mesures     base responsable. do taux d'errours de bit au moment ob on
deter- mine qu'un transfert doit btre effectue.  15  6. Un procede solon la
revendication 4, caractirlsi par les etapes supplemental- 3. Un procedo
solon la revendication 1,               res suivantes: caract&rlad par les
etapes supplimentai-          A la station mobile particuliere, on code res
sulvantes:                                    (CC; fig. 6) I'information
numrinquo A emettre on selectionne (CP; fig. 5) un code de cou-  20  avec
un code binalre de detection d'orrour; leur d'information vocals numerique,
indepen-           on additionne modulo deux (MTI; fig. 6) A damment du
code d'identificateur de creneau        l'information binaire codee un code
de couleur temporel;                                         d'informatlon
vocale numerique codo en binaire; on emet (DVC, MTI, BR MD, PW, DU; fig.
on emet (BR, MD, PW, DU; fig. 6) la som- 6) le mrme code de couleur
d'information vocale  25  me modulo deux avec los signaux hertziens, A
numrique (VCI) avec des signaux hertziens        partir de la station
mobile particuliere; et provenant d'au moins deux stations mobiles des-
A la station de bass de destination, on de- servies par la meme station de
base responsa-      module (REC; fig. 5) les signaux hertzlbns reoue, ble;
et                                            pour obtenir une information
codoe en binaire; on emet (DVC, MTI, BR, MD, PW, DU; fig.  3o        on
additionne modulo deux (M2A; fig. 5) Ie 6) des codes de couleur
d'information vocale nu-  code de couleur d'information vocale numerique
meriques differents (VC1, VC2) A partir d'au      code en binaire a
l'informatlon codde on binaire moins deux stations mobiles utilisant le
meme      qul est obtenue A partir des signaux regus; canal hertzien et le
mime code d'identificateur         on dicode (DCD; f 1g. 5) la somme modulo
de crIneau temporel (Tl1), mais qui sont desser-  38  deux, A la station de
base de destination, confor- vies par des stations de base responsables
dif-    mement au code de detection d'erreur, pour do- f6rentes.
tecter des erreurs possibles; et on utilise A la station de base de
destina- 4. Un procede salon la revendication 1,              tion
l'absence d'erreur dans la somme modulo caract&rled par les etapes
supplemental-  4o  deux A titre d'indicatlon do l'apparition du code do res
sulvantes:                                    couleur d'information vocale
numerique dans los on mesure (REC, SLM; fig. 5) A la station    signaux
hertziens regus. de base responsable de la connexion avec la sta- tion
mobile particuliere, le niveau de signal sur le  7. Une station de base
(BI-B10) dans un systkne canal de communication numerique qui est utilis
45  de radiocommunicatlon mobile cellulalre, cotte pour la connexion de la
station mobile;           station de base etant connecteo a un centre de on
tient compte (CP; fig. 5) des risultats   commutation de service mobile
(MSC) et dos mesures do niveau de signal A la station mo-  communiquant
avec des stations mobiles (Ml- bile responsable, lorsqu'on determine sl un
trans-  M9) sur des canaux hertziens (RCHc, RCHd) fort dolt etre effectue;
so       pour l'acces multiple par repartition dans le on mesuro (REC, SLM;
fig. 5) A la station    temps, dans des creneaux temporels dane des de base
de destination le niveau de signal sur le  trames des canaux hertzlens, et
comprenant dos canal de communication numerique de la             moyens
(BG, MOD, PA; fig. 5) pour emettre des connexion etablie de la station
mobile particulli-  salves de signaux hertziens dans des creneaux re;
55      temporels dans des trames sur los canaux her- on emet (CPB, VCS,
M2A, BG, MOD, PA;         tziens, et des moyens (REC, AID, EQ-AFC) pour
fig. 5) A partirde la station de base de destination  recevoir des salves
de signaux hertzlens dans un compte-rendu des resultats des mesures de
lee creneaux temporels de trames sur les canaux 17 1 I!IIII 111 111  11111
1111    33                  EP 0 406186 B1                 34 hertziens;
signaux hertziens dans les creneaux temporels caracterls6 par
de trames sur lea canaux hertzbens; des moyens (TIS) pour enregistrer au
caractlrlsie par moins autant de codes d'identificateur de cr6-
des moyens (TIC; Fig. 6) pour enregistrer neau temporel diff6rents
(Til-TI3) qu'il y a de   c  au moins autant de codes d'identiflcateur de
cr6- creneaux temporels dans une trame A creneaux       neau temporel
differents (T1I-T13) qu'il y a de 



temporels multiples sur les canaux hertziens;      cr6neaux temporels dans
une trame A crineaux des moyens (BG) pour incorporer dans         temporels
multiples sur les canaux hertziens; chaque salve emise par la station de
base l'un          des moyens (CPM, BR; Fig. 5) pour inoor- des codes
d'identificateur de cr6neau temporal  io  porer dans chaquesalve 6mise par
la station mo- enregistr6s indiquant le cr6neau temporal de la    bile un
code (TI1) parmi les codes d'identifbcateur trame du canal dans lequel la
salve est emise,     de creneau temporal enregistr6s, indiquant le mais
independamment de l'identit6 de la base et   creneau temporel de la trame
du canal dane le- du canal hertzien dans lequel la salve est 6mise;  quel
la salve est 6mIse, mals qui est ind6pendant des moyens (EQ-AFC) pour
synchroniser  15    de l'identite du mobile et du canal hertzien dans les
moyens de r6ception sur des salves reoues,    lequel la salve eat 6mise;
par l'utilisatIon des codes d'identificateur de cr6-    des moyens (EQ,
CPM) poursynchroniser neau tomporel des salves recues;                  les
moyens de r6ception sur des salves rogues, des moyens (EQ-AFC) pour
l'identifica-       en utilisant les codes d'identificateur de cr6neau Kvd
tion de codes quelconques parmi les codes  20     tomporol des salves
rogues, et pour l'identifica- d'ldentificateurde cr6neau temporel
pr6d6tormi-   tion de codes quelconques parmi lea codes n6s, lorsqu'lls
apparaissent dans une salve re-   d'identificateur de cr6neau temporel
pred6termi- cue; et                                            n6s,
lorsqu'ils apparaissent dans une salve re- des moyens (SLM) pour mesurer Is
niveau      gue; et de signal d'une salve sur un canal hertzien dans   25
des moyens (RLM) pour mesurerle niveau un cr6neau temporel qui est
d6termin6 par un       de signal d'une salve sur un canal hertzien dans
code d'identificateur de cr6neau temporel.         un cr6neau temporal qui
est d6termin6 par un code d'identificateur de cr6neau temporal. S. Une
station de base selon la revendication 7, caractiris6 en outre par
30  10. Une station mobile selon la revendication 9, des moyens (VCS) pour
enregistrer un en-           caractiris6 en outre par semble de codes de
couleur d'informration vocale        des moyens (DVC; fig. 8) pour
enregistrer num6rique (VCI-VC3) ind6pendants des codes        un ensemble
de codes de couleur d'information d'idenitificateur de cr6neau temporol
(TII-TI3);   vocale num6rique (VC1-VC3), ind6pendants des des moyens (M2A)
pour incorporer dans   35   codes d'identificateur de creneau temporal (T1-
chaque salve emise par la station de base l'un    T13); des codes de
oouleurd'information vocale num6-          des moyens (CPM, MT1; fig. 6)
pour Inoor- rique enregistr6s, ind6pendants des codes          porer dans
chaque salve emise parla station mo- d'Wdentificabeurde cr6neau temporel
dans les sal-  bile l'un des codes de couleurd'information voca- ves et du
canal dans lequel la salve est emise; et  40  le num6rlque enregistr6s,
ind6pendant des co- des moyens (M2A, VCS) pour l'identifica-     des
d'identificateurde cr6neau temporol dans les tion d'un code quelconque
parmi les codes de      salves et du canal dans lequel la salveoeota mise;
couleur d'information vocalo num6rique pr6d6-     et bermin6s, lorsqu'il
apparait dans une salve regue.      des moyens (TIC, MT2; fig. 6) pour
l'iden- 45     tification de codes quelconques parmi les codes 9. Une
station mobile (M1-M9) pr6vue pour la          de couleur d'information
vocals num6rique pr6- communication avec des stations de base (B1-
d6termin6s, lorsqu'ils apparaissent dans une sal- BIO) dane un systeme de
radiocommunication        ve recue. mobile cellulaire comportant des canaux
her- tziens (RCHc, RCHd) pour des canaux de   5o communication a acces
multiple par r6partition dana'le temps, dans des cr6neaux temporels dans
des trames des canaux hertziens, et comprenant des moyens (BR, MD, PW, DU;
fig. 6) pour 6mettre des salves de signaux hertziens  55 dans des cr6neaux
temporels dans des trames aur les canaux hertziens, et des moyens (DU, RM,
AD, EQ; fig. 6) pour recevoir des salves de 18 I~lj
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