
(19) United States 
US 20010003095A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0003095 A1 
Benz et al. (43) Pub. Date: Jun. 7, 2001 

(54) METHOD AND RADIO COMMUNICATION 
SYSTEM FOR DATA TRANSMISSION 

(76) Inventors: Michael Benz, Berlin (DE); Anja 
Klein, Berlin (DE); Armin Sitte, Berlin 
(DE); Thomas Ulrich, Bad Durkheim 
(DE) 

Correspondence Address: 
Lerner and Greenberg, P.A. 
P.O. Box 2480 
Hollywood, FL 33022-2480 (US) 

(21) 09/748,477 

(22) 

Appl. No.: 

Filed: Dec. 26, 2000 

Related US. Application Data 

Continuation of application No. PCT/DE99/01611, 
?led on Jun. 1, 1999. 

(63) 

(30) Foreign Application Priority Data 

Jun. 23, 1998 (DE) ................................... .. 198 27 916.7 

Publication Classi?cation 

(51) Int. Cl? ..................................................... ..H04Q 7/20 
(52) Us. 01. ......................... ..455/517;455/510;455/513 

(57) ABSTRACT 

An individual parameter With respect to a required recep 
tivity is determined for at least one service, and is sent by a 
base station, in a radio communications system Which offers 
a number of services for mobile stations via a radio interface 
in a radio cell. A mobile station receives and evaluates the 
parameter, then compares the current receptivity of emis 
sions of the base station With the parameter. The service is 
requested by the mobile station in dependence on the result 
of the comparison. The invention is suitable for use in 
TDMA and CDMA transmission systems. 
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METHOD AND RADIO COMMUNICATION 
SYSTEM FOR DATA TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This is a continuation of copending international 
application PCT/DE99/01611, ?led Jun. 1, 1999, Which 
designated the United States. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The invention relates to a method and to a radio 
communication system for data transmission, especially a 
mobile radio system comprising Wide band channels in 
Which signals are transmitted in accordance With a TDMA/ 
CDMA or CDMA subscriber separation method. 

[0004] In radio communication systems, information (for 
example voice, image information, internet messages or 
other data) is transmitted betWeen transmitting and receiving 
radio stations (base station and mobile-station, respectively) 
via a radio interface With the aid of electromagnetic Waves. 
The electromagnetic Waves are radiated by means of carrier 
frequencies Which are in the frequency band provided for the 
respective system. For future mobile radio systems With 
CDMA or TDMA/CDMA methods of transmission via the 
radio interface, for example the UMTS (Universal Mobile 
Telecommunication System) or other third-gene ration sys 
tems, frequencies are provided in the frequency band of 
approximately 2000 MHZ. 

[0005] In radio communication systems, the housekeeping 
information is used for supplying mobile stations in a radio 
cell of a base station With the data needed for the radio cell. 
Housekeeping information is information on the radio cell, 
its channel structure and services and options available in 
the radio cell. Thus, the housekeeping information is used by 
the mobile station for synchroniZation and selection of the 
radio cell. 

[0006] From the GSM mobile radio system and for future 
mobile radio systems from DE 198 10 285, it is knoWn to 
provide one timeslot for the transmission of housekeeping 
information per doWnlink frame. The ?rst timeslot of the 
frame is usually used for this purpose. This provides ?xed 
intervals betWeen the emissions of the housekeeping infor 
mation Which are planned in such a manner that a proper 
evaluation of the housekeeping information and a handover 
of the mobile stations for all services betWeen various radio 
cells is supported even in unfavorable traf?c load situations 
and at the maximum permissible speed of the mobile sta 
tions. In W-CDMA transmission methods, too, housekeep 
ing information is transmitted continuously in a timeslot or 
over a number of timeslots in accordance With a frame 
structure. 

[0007] The only available criterion for the mobile station 
of Whether registration in the radio cell is possible is the 
receivability or receptivity of the housekeeping information 
Which is usually sent at high and constant poWer. If regis 
tration, ie the setting up of a connection, is possible, the 
available services can be requested. These are voice or short 
message services in the GSM mobile radio system. 

[0008] If, hoWever, it is intended to extend the range of 
services on offer, it must be ensured even for the most 
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sophisticated service that this service can also be received 
Well With adequate receivability or receptivity of the house 
keeping information. This means severe restrictions for the 
radio netWork planning. 

SUMMARY OF THE INVENTION 

[0009] It is accordingly an object of the invention to 
provide a method and a radio communication system With a 
number of services Which overcome the above-mentioned 
disadvantageous of the prior art apparatus and methods of 
this general type, and Which alloW greater ?exibility in the 
radio netWork planning. 

[0010] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention a method for 
transmitting data betWeen a base station and a plurality of 
mobile stations in a radio communication system. The 
method includes offering a plurality of services for a plu 
rality of mobile stations via a radio interface in a radio cell 
of a base station. For at least one service, an individual 
parameter With respect to a required receivability or recep 
tivity is determined. The parameter is transmitted from the 
base station, and the parameter is received and evaluated 
With one of the plurality of mobile stations. In the one of the 
plurality of mobile stations, a current receivability or recep 
tivity of emissions from the base station is compared With 
the parameter. The one of the plurality of mobile stations 
requests or does not request the service, dependent upon the 
result of the comparison. 

[0011] An individual parameter With respect to a necessary 
receivability or receptivity is determined, and sent by the 
base station, for at least one service in a radio communica 
tion system Which offers a number of services for mobile 
stations in a radio cell via a radio interface. The parameter 
is received and evaluated by a mobile station and then the 
current receivability or receptivity of emissions of the base 
station is compared With the parameter and the service is 
requested by the mobile station in dependence on the result 
of the comparison. 

[0012] Thus, the service request is no longer dependent 
only the current receivability or receptivity of emissions of 
the base station. The current receivability or receptivity must 
be additionally compared With the service-speci?c param 
eters With respect to the receivability or receptivity for a 
service. If this parameter is satis?ed, this service can be 
requested. The planning of control channels as a basis for 
determining the receivability or receptivity is thus largely 
independent of the planning of the coverage With the indi 
vidual services. 

[0013] Each service can have its oWn range Which does 
not mandatorily have to correspond to the siZe of the cell. At 
the same time, the mobile station can locally request an 
authoriZation for a service before there is access to the radio 
interface. 

[0014] In accordance With an added feature of the inven 
tion, the parameter is a value used to refer to a maximum 
permissible attenuation, a minimally required received ?eld 
strength, a minimally required signal/noise ratio and/or a 
maximum permissible signal delay. It is also possible to send 
and evaluate a number of parameters per service. Where 
there are several evaluated parameters, the reliability is 
increased that the service can also be reliably maintained 
after the connection has been set up. 
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[0015] In the determination of the parameter by the net 
work, a maximum data rate per service or for the entire radio 
interface, a quality of service to be guaranteed for the service 
and/or any current utilization of the radio interface is taken 
into consideration. It is thus possible to form for each service 
or at least for the services, the ranges of Which do not 
continuously coincide With that of the housekeeping infor 
mation, one or more criteria Which enable each mobile 
station to determine the availability of a service Without 
prior interaction at its current position and under its current 
conditions of reception. 

[0016] In this conteXt, the individual services are voice 
services, emergency call services, short message services, 
teleteXt services, facsimile services, an internet service or 
image transmission services. The radio communication sys 
tem can offer these services Without their availability having 
?rst to be tested by the mobile station. Any unnecessary 
loading of the radio interface by an unsuccessful request of 
a service is avoided if the request is advantageously blocked 
With respect to this base station in the case of a negative 
result of the comparison. This means that, as long as the 
current conditions of reception are not improved, no request 
is sent to the base station by the mobile station. 

[0017] In accordance With an additional feature of the 
invention, the current receivability or receptivity is derived 
from the evaluation of received signals of a control channel 
and the radio interface is organiZed With Wide band channels 
in accordance With a TDD transmission method. This guar 
antees the application of the method according to the inven 
tion in third-generation mobile radio systems Which, With 
very different cell siZes, asymmetric utiliZations of the radio 
interface, many different services and applications, make 
great demands both in the full-coverage mobile radio system 
and in the domestic area. 

[0018] With the foregoing and other objects in vieW there 
is provided, in accordance With the invention a radio com 
munications system in Which a plurality of services are 
offered for a plurality of mobile stations via a radio interface 
in a radio cell of a base station. The radio communications 
system includes a base station and at least one mobile 
station. The base station includes: a signal conditioning 
facility for forming signals With information to be transmit 
ted; a controller for determining an individual parameter 
With respect to a required receivability or receptivity for at 
least one service; and a transmitting facility for transmitting 
the signals, some of the signals containing the parameter. 
The mobile station includes: a receiving facility for receiv 
ing and evaluating the parameter; an evaluating facility for 
comparing a current receivability or receptivity of emissions 
from said base station With the parameter; and a calling 
facility for requesting a service dependent upon a result of 
the comparison. 
[0019] Other features Which are considered as character 
istic for the invention are set forth in the appended claims. 

[0020] Although the invention is illustrated and described 
herein as embodied in a method and radio communication 
system for data transmission, it is nevertheless not intended 
to be limited to the details shoWn, since various modi?ca 
tions and structural changes may be made therein Without 
departing from the spirit of the invention and Within the 
scope and range of equivalents of the claims. 

[0021] The construction and method of operation of the 
invention, hoWever, together With additional objects and 

Jun. 7, 2001 

advantages thereof Will be best understood from the folloW 
ing description of speci?c embodiments When read in con 
nection With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 shoWs a block diagram of a mobile radio 
System; 

[0023] FIG. 2 shoWs a diagrammatic representation of the 
frame structure of the TDD transmission method; 

[0024] FIGS. 3 and 4 shoW diagrammatic representations 
of the coverage of mobile stations With different services; 

[0025] FIG. 5 shoWs a ?oWchart of the transmission of 
housekeeping information; and 

[0026] FIG. 6 shoWs a simpli?ed block diagram of a base 
station and a mobile station. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0027] Referring noW to the ?gures of the draWing in 
detail and ?rst, particularly, to FIG. 1 thereof, there is shoWn 
an eXample of a radio communication system. Speci?cally, 
there is shoWn a mobile radio system With a multiplicity of 
mobile sWitching centers MSC Which are netWorked 
together and Which respectively, establish access to a land 
line netWork PSTN. These mobile sWitching centers MSC 
are also connected to in each least one facility RNM for 
allocating radio resources. Each of these facilities RNM, in 
turn, provides for a connection to at least one base station 
BS. Such a base station BS can set up a connection to other 
radio stations, e.g. mobile stations MS or other mobile and 
stationary terminals via a radio interface. Each base station 
BS forms at least one radio cell Z. 

[0028] In the case of sectoriZation or in the case of 
hierarchical cell structures, a number of radio cells Z are also 
supplied by each installed base station BS. The facility RNM 
for allocating radio resources and a number of base stations 
BS form a base station system. 

[0029] In FIG. 1, connections V, designated as V1, V2, Vk 
by Way of eXample, for transmitting user information ni and 
signaling information si betWeen mobile stations MS and a 
base station BS are shoWn. Housekeeping information oi is 
transmitted to a number of mobile stations MS in the form 
of a point-to multipoint connection. 

[0030] Control and maintenance functions for the mobile 
radio system and for parts thereof are implemented by an 
operation and maintenance center OMC. The functionality 
of this structure can be implemented in other radio commu 
nication systems in Which the invention can be used, espe 
cially for subscriber access netWorks With a Wireless sub 
scriber line. Base stations Which are used as home base 
stations in the private domain Without being affected by the 
radio netWork planning can also set up connections to 
mobile stations MS. These home base stations are connected 
to a landline netWork. 

[0031] FIG. 2 shoWs a frame structure of the radio trans 
mission. ATDMA component provides for a Wide frequency 
band, for eXample of bandWidth B=5 MHZ, to be divided 
into a number of timeslots ts of the same duration, for 
eXample 16 timeslots ts0 to ts15. Some of the timeslots ts0 
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to ts9 are used in the doWnlink DL and some of the timeslots 
ts10 to ts15 are used in the uplink UL. BetWeen these, there 
is a switching point SP. In this TDD transmission method, 
the frequency band for the uplink UL corresponds to the 
frequency band for the doWnlink DL. The same is repeated 
for other carrier frequencies. 

[0032] Within a timeslot provided for transmitting infor 
mation oi, si, ni, information of a number of connections is 
transmitted in radio blocks. Alternative exemplary embodi 
ments provide continuous transmission of the information 
oi, si, ni in time. These radio blocks for transmitting user 
data consist of sections With data d in Which training 
sequences tseql to tseqn knoWn at the receiving end are 
embedded. The data d are spread With a ?ne structure, and 
have a subscriber code c, for each individual connection so 
that at the receiving end, for example, n connections can be 
separated by this CDMA component. 

[0033] The spreading of individual symbols of the data d 
has the effect that Q chips of duration Tchip are transmitted 
Within the symbol period Tsym. The Q chips here form the 
subscriber code c for each individual connection. Further 
more, a guard period gp for compensating for different 
signal delays of the connections is provided Within the 
timeslot ts. 

[0034] Within a Wide frequency band B, the successive 
timeslots ts are arranged in accordance With a frame struc 
ture. Thus, 16 timeslots ts are combined into a frame fr. 

[0035] The parameters used for the radio interface are 
advantageously: 

[0036] Chip rate:: 4.096 Mcps 

[0037] Frame period: 10 ms 

[0038] Number of timeslots: 16 

[0039] Duration of one timeslot: 625 us 

[0040] Spreading factor: 16 (but variable) 
[0041] Type of modulation: QPSK 

[0042] BandWidth: 5 MHZ 

[0043] 
[0044] These parameters provide for the best possible 
harmoniZation With an FDD (frequency division duplex) 
mode for the third mobile radio generation. HoWever, the 
method according to the invention can also be used in FDD 
mode. 

[0045] FIG. 3 shoWs tWo adjacent base stations BS Which 
in each case offer services S, e.g. S1 to S3, the range of r1 
to r4 of Which is different. According to FIG. 3, let R be the 
spatial cell radius Which is obtained from the spatial distance 
of the base stations BS, the distance being equal to 2R. R is 
selected in accordance With the services S Which are to be 
offered as full coverage. In the example of FIG. 3, these are 
the services S1, S2, S3 belonging to the ranges r1, r2 and r3. 
Service S4 is not available for full coverage. 

[0046] FIG. 3 also shoWs that less sophisticated services 
are available beyond the cell boundaries. These services S1 
and S2 can thus also be received in neighboring cells 
independently of Whether they are also additionally offered 
in these radio cells. This creates overlapping coverage areas 
of different base stations BS in Which the base station BS can 
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be selected for a service S1 or S2. This overlap is intended 
and is not prevented by restricting the range of the control 
channel BCCH. 

[0047] This overlap is also of signi?cance, in particular, 
for the coverage of areas With a large number of subscribers 
Within radio cells, so-called, “hot spots”. In these areas, the 
density of subscribers is greater so that the radio resources 
provided by the ?rst base station BS1 are not alWays 
adequate. According to the invention, the second base sta 
tion BS2 can take over some of the traf?c for the service S1. 
Due to the decoupling of range R of the radio cell from range 
r1 to r4 of a service S, the distribution of resources in the 
radio netWork is much more ?exible. 

[0048] So that the mobile stations MS can determine in 
good time that a service S is available, ie before requesting 
the service S, an individual parameter ke With respect to the 
receptivity of the service S is sent by the base station BS for 
at least one service S, advantageously in the housekeeping 
information oi. 

[0049] The parameters ke are derived by the netWork from 
a maximum data rate per service or for the entire radio 
interface, With a quality of service to be guaranteed for the 
service and/or the current utiliZation of the radio interface. 
As an alternative, the parameter ke can also be permanently 
stored in the mobile stations MS and transmitted addition 
ally in a radio cell, and thus updated, only under certain 
conditions. 

[0050] Sending the parameter ke creates a ?exibility from 
radio cell to radio cell Which can also be time-dependent and 
thus load-dependent. This ?exibility alloWs the traffic in the 
radio cells to be actively in?uenced. If the parameter is 
increased for a service S in a cell, mobile stations MS neWly 
registering Will prefer neighboring cells having loWer 
parameters ke for this service S if these are available. The 
ratio betWeen larger and smaller cells can also be formed 
individually for each service. 

[0051] The parameter ke is a value used to refer to: 

[0052] a maximum permissible attenuation, 

[0053] a minimally required received ?eld strength, 

[0054] a minimally required signal/noise ratio and/or 

[0055] a maximum permissible signal delay. 

[0056] The parameter ke can be de?ned as an absolute 
value and relative to a reference value. Aparameter ke can 
combine a number of these values but, as an alternative, it 
is also possible to transmit a number of parameters ke 
separately for each service. Thus, a number of comparisons, 
Which are performed With the parameters ke as decision 
thresholds, are necessary for deciding on the availability of 
a service. 

[0057] In the situation Where the result of the comparison 
is negative, unnecessarily loading the radio interface With an 
unsuccessful request of a service S is avoided by blocking 
the request of the service S With respect to the base station 
BS for the emissions of Which the comparison Was made. 

[0058] The method according to the invention is shoWn 
diagrammatically in FIG. 5. In a ?rst step 1, housekeeping 
information oi is sent by means of a TDMA/CDMA or 
CDMA subscriber separation method Which contains at least 



US 2001/0003095 A1 

one parameter ke about a service S. In a second step 2, the 
mobile station NIS receives the parameter ke and evaluates 
it. 

[0059] In a third step 3, the current receptivity of emis 
sions of the base station is determined by the mobile station 
MS. This is done by evaluating the received signals of the 
control channel BCCH so that the corresponding current 
values for the attenuation, the received ?eld strength, the 
signal/noise ratio and/or the signal delay are available. 

[0060] In a fourth step 4, the values of the current recep 
tivity are compared With the parameter. If the current recep 
tivity is adequate for the requested service, the service S is 
requested by the mobile station MS in a ?fth step. If not, the 
current receptivity is monitored further and emissions of 
other base stations BS are evaluated. 

[0061] According to FIG. 6, the information is transmitted 
in a base station BS, Wherein the administration of the 
information on the services offered and their parameters ke 
are in?uenced by the operation and maintenance center 
OMC, and the speci?cations of the facility RNM for the 
allocation of radio resources are observed. The base station 
BS contains a transceiver section TX/RX for the radio 
frequency processing of transmitted and received signals. 

[0062] Furthermore, a transmitting facility SE and a 
receiving facility EE are connected to the transceiver section 
TX/RX. In the transmitting facility SE, the signals are 
digital/analog converted, converted from the baseband to the 
radiated frequency range and the transmitted signals are 
modulated. A signal conditioning facility SA has previously 
assembled the information oi, si, ni to be transmitted into 
radio blocks and allocated it to the corresponding frequency 
band and timeslot. A signal processing facility DSP evalu 
ates processed signals, corresponding to the transmitting 
facility SE, via the receiving facility EE and conducts a 
channel estimation and a data detection. 

[0063] The interaction of the components, the setting of 
the sWitching point SP and the allocation of the housekeep 
ing information oi to the timeslots is controlled by a con 
troller ST. Associated data on the transmitting and the 
sWitching point SP, the actual situations of the connections 
and the parameters ke are stored in a memory device MEM. 

[0064] Correspondingly to the base station BS, the mobile 
station MS includes a transceiver TX/RX, a transmitting 
facility SE, and a receiving facility EE. The signals With 
respect to parameters ke and the current receptivity, received 
by the receiving facility EE, are accepted by an evaluating 
facility AE. The parameters ke are then compared With the 
associated current receptivity values. In a storage facility SP, 
temporary storage is carried out. A calling facility RE 
initiates the transmission of a request of a service S via the 
transmitting facility SE in the case of a positive result of the 
comparison. 

We claim: 
1. A method for transmitting data betWeen a base station 

and a plurality of mobile stations in a radio communication 
system, Which comprises: 

offering a plurality of services for a plurality of mobile 
stations via a radio interface in a radio cell of a base 

station; 
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for at least one service, determining an individual param 
eter With respect to a required receptivity; 

transmitting the parameter from the base station; 

receiving and evaluating the parameter With one of the 
plurality of mobile stations; 

With the one of the plurality of mobile stations, comparing 
a current receptivity of emissions from the base station 
With the parameter; and 

depending upon the result of the comparison, requesting 
the service, With the one of the plurality of mobile 
stations. 

2. The method according to claim 1, Wherein the param 
eter is a value referring to a maXimum permissible attenu 
ation. 

3. The method according to claim 1, Wherein the param 
eter is a value referring to a minimally required received 
?eld strength. 

4. The method according to claim 1, Wherein the param 
eter is a value referring to a minimally required signal/noise 
ratio. 

5. The method according to claim 1, Wherein the param 
eter is a value referring to a maXimum permissible signal 
delay. 

6. The method according to claim 1, Which comprises: 

from the received parameter, deriving at least one further 
parameter for another service; and 

performing the derivation in the one of the plurality of 
mobile stations. 

7. The method according to claim 1, Which comprises 
determining the parameter by taking into consideration a 
maXimum data rate of the radio interface. 

8. The method according to claim 1, Which comprises 
determining the parameter by taking into consideration a 
maXimum data rate of the service. 

9. The method according to claim 1, Which comprises 
determining the parameter by taking into consideration a 
quality of service that is to be guaranteed for the service. 

10. The method according to claim 1, Which comprises 
determining the parameter by taking into consideration a 
current utiliZation of the radio interface. 

11. The method according to claim 1, Which comprises 
selecting the plurality of services from the group consisting 
of voice services, emergency call services, short message 
services, teleteXt services, facsimile services, an internet 
service, and image transmission services. 

12. The method according to claim 1, Which comprises 
deriving the current receptivity of emissions from the base 
station by evaluating received signals of a control channel. 

13. The method according to claim 1, Wherein the one of 
the plurality of mobile stations blocks requesting the service 
if the result of comparing the current receptivity of the 
emissions from the base station With the parameter is 
negative. 

14. The method according to claim 1, Which comprises 
organiZing the radio interface With Wide band channels in 
accordance With a TDD transmission method. 

15. A radio communications system in Which a plurality 
of services are offered for a plurality of mobile stations via 
a radio interface in a radio cell of a base station, the radio 
communications system comprising: 

a base station including: 
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a signal conditioning facility for forming signals With 
information to be transmitted, 

a controller for determining an individual parameter 
With respect to a required receptivity for at least one 
service, and 

a transmitting facility for transmitting the signals, some 
of the signals containing the parameter; and 

at least one mobile station including: 
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a receiving facility for receiving and evaluating the 
parameter, 

an evaluating facility for comparing a current recep 
tivity of emissions from said base station With the 
parameter, and 

a calling facility for requesting a service dependent 
upon a result of the comparison. 

* * * * * 


