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DEVICE AND METHOD FOR QOS BASED CELL 
CAPACITY DIMENSIONING 

FIELD AND BACKGROUND OF THE 
INVENTION 

[0001] The invention relates to QoS (Quality of Service) 
based Cell Capacity Dimensioning, particularly for several 
Traf?c Classes. 

[0002] Operator networks are constantly growing in siZe. 
It is not uncommon for netWorks to encompass 10,000 cells 
(BTS). Due to the siZe of the netWork it is difficult to 
determine hoW many TRX (Transceivers) should be 
deployed in each cell. HoWever, the accurate dimensioning 
is very important, as both over-dimensioning and under 
dimensioning Will have serious disadvantages. Over-dimen 
sioning means that frequencies have to be planned for the 
TRX, thus putting additional constraints on the frequency 
planning process, Which results in sub-optimal netWork 
quality. Further, costs are spent unnecessarily on purchasing 
and installing TRX. Under-dimensioning means that QoS 
targets Will not be met, hence subscribers Will obtain sub 
standard service. 

[0003] In the past only one traf?c class (voice traf?c) Was 
supported in GSM netWorks. Thus only the QoS require 
ments of this voice service had to be considered When 
dimensioning cell capacity of cells in the netWork. The 
current method of dimensioning GSM cells is based on 
blocking rate of speech traf?c only. 

[0004] A QoS approach for the initial release of data 
services Was ‘best-effort’. I.e. packet-sWitched data is only 
being sent When voice traf?c alloWs their transmission. This 
means that no QoS targets are being set for packet based 
services. Hence only background and non-realtime services 
such as FTP, doWnloading e-mails or Web-broWsing are 
suitable applications for this service. For any realtime appli 
cation such as video telephony this QoS approach is not 
suitable, as the required level of capacity can not be guar 
anteed. With the ‘best-effort’ approach the actual data 
throughput does vary from cell to cell as the amount of spare 
capacity for packet-sWitched traf?c is not the same in every 
cell. Moreover, With packet traf?c not being uniformly 
distributed throughout the netWork certain cells Will have a 
higher capacity demand than others. As a consequence 
subscribers of packet-sWitched services experience different 
QoS levels depending on the cell there are attached to. This 
situation is highly undesirable both for the subscriber as he 
does not alWays gets the desired level of service and for the 
operator as it is not possible to offer services that require 
QoS guarantees. 

SUMMARY OF THE INVENTION 

[0005] The present invention provides a method, system 
and device as de?ned in the independent claims or any one 
of the dependent claims. 

[0006] In accordance With one aspect of the invention, a 
method, system, and device are provided for monitoring 
traf?c load of at least one cell in a telecommunication 
system, Wherein thresholds are set and monitored With 
regard to at least tWo different traf?c classes, and the traf?c 
handling capacity of the monitored cell is adapted depending 
on the monitoring result. The monitored traffic classes may 
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include circuit-sWitched traf?c and packet-sWitched traf?c, 
e.g. realtime and non-realtime packet-sWitched traf?c. 

[0007] Thresholds may be set and monitored for rate of 
call attempt blocking, and/or data throughput, and/or service 
blocking. 
[0008] The adaptation of traf?c handling capacity of the 
monitored cell is preferably performed by reallocating 
capacity betWeen different traf?c classes. For instance, When 
the monitoring result indicates that at least one of the 
thresholds provided for at least one of the services is not met, 
a check may be performed as to possibility of using 
resources reserved for another service. When the monitoring 
result indicates that the threshold eg for circuit-sWitched 
traffic is not met, a check can be performed as to possibility 
of reducing the resources reserved for packet sWitched 
traffic, and, When the check result is positive, the resources 
reserved for packet-sWitched traf?c are reduced. When the 
monitoring result should indicate that the threshold for 
packet-sWitched traf?c is not met, a check can be performed 
as to possibility of reducing the resources reserved for 
circuit-sWitched traf?c, and, When the check result is posi 
tive, the resources reserved for circuit-sWitched traf?c are 
reduced, and the resources provided for packet-sWitched 
traffic are increased. 

[0009] The resources reserved for packet-sWitched traf?c 
may be the capacity or time slots or area of packet-sWitched 
traffic covered by a radio access netWork or packet-sWitched 
traffic support node. The threshold monitoring and cell 
capacity adaptation are preferably performed by a netWork 
management system (NMS). 
[0010] The invention basically provides a method and 
system for automated cell capacity dimensioning for cells 
serving several traffic classes. 

[0011] In accordance With one of preferred implementa 
tion of the invention, QoS criteria are set for each traf?c 
class and automatically monitored. The setting and moni 
toring of the QoS criteria may be effected by setting and 
monitoring thresholds eg for rate of call attempt blocking, 
and/or data throughput, and/or service blocking. 

[0012] The invention maintains good service quality not 
only for background and non-realtime services such as FTP, 
doWnloading e-mails or Web-broWsing, but also for any 
realtime application such as video telephony. The required 
level of capacity can be guaranteed. The actual data through 
put can be set so as to not signi?cantly vary from cell to cell 
as the amount of spare capacity for packet-sWitched traf?c 
can be equaliZed for the cells. Moreover, even With packet 
traffic not being uniformly distributed throughout the net 
Work and certain cells having a higher capacity demand than 
others, the QoS levels experienced by subscribers of packet 
sWitched services do not signi?cantly differ depending on 
the cell they are attached to. This situation is desirable both 
for the subscribers as they alWays get the desired level of 
service and for the operator as it is possible to offer services 
With guaranteed QoS. 

[0013] With the QoS monitoring of different classes, neW 
services, eg (near) realtime services such as Video/Audio 
streaming and video telephony can be implemented Which 
provide packet-sWitched QoS management. For eXample 
requests for realtime services such as streaming video/ audio, 
video telephony and voice over IP can be treated almost like 
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circuit-sWitched services. Whilst at the same time FTP and 
Web-broWsing can be satis?ed With quite different, less 
demanding QoS requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 illustrates a basic structure of a communi 
cation system in accordance With an embodiment of the 
invention, 
[0015] FIG. 2 shoWs a basic ?owchart for cell capacity 
dimensioning based on QoS targets, 

[0016] FIG. 3 shoWs a table, Which provides an overvieW 
of traf?c service classes and associated QoS requirements, 

[0017] FIG. 4 shoWs an example of QoS target setting and 
monitoring, 
[0018] FIG. 5 is a ?oWchart of an embodiment according 
to the invention of a method for evaluating capacity 
up/doWngrades for a cell, and 

[0019] FIG. 6 is a ?oWchart of a further embodiment 
according to the invention of a method for evaluating 
capacity up/doWngrades for a cell. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

[0020] The invention provides a method and system for 
automated cell capacity dimensioning for cells serving sev 
eral traf?c classes. Traf?c classes that are currently sup 
ported in GSM are realtime (voice) and non-realtime 
(packet/data). The cell capacity dimensioning is based on the 
Quality of Service (QoS) criteria such as QoS targets for 
each of the different traf?c classes. In the case of GSM, these 
QoS criteria or targets preferably are blocking rate of voice 
calls and throughput of data services. 

[0021] For cells serving several traf?c classes the tradi 
tional method of deciding on TRX upgrades Will not be 
sufficient as it only considers the QoS requirements of the 
circuit-sWitched (voice) traf?c. Hence, the invention pro 
vides a neW approach for cell capacity dimensioning based 
on QoS requirements of different traf?c classes. 

[0022] A means or function that may be implemented in 
the method is preferably able to monitor QoS targets on a 
cell-by-cell basis in order to decide hoW much of the total 
cell-capacity should be dedicated to each of the traf?c 
classes. The allocation of the available cell capacity is QoS 
driven and thus based on the actual level of traf?c in each of 
the traf?c class. An algorithm may be established to incor 
porate this method in an OSS based product for use in GSM 
netWorks. 

[0023] The same method of cell dimensioning is also 
applicable to netWorks of WCDMA or other type, Where the 
poWer dedicated to different services has to be dimensioned 
based on the QoS targets for these services. 

[0024] FIG. 1 shoWs the system architecture of an 
embodiment of a communication system including several 
netWorks 2, 3, 4, eg a RAN (Radio Access Network) 2, a 
netWork 3 of CS (Circuit SWitched) type such as a public 
land mobile netWork (PLMN) or GSM structure, and a 
packet-based (packet-switched PS) netWork 4, eg a GPRS 
(General Packet Radio Service) netWork or data netWork. A 
mobile or ?xed user terminal 1, eg a GSM mobile station, 
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is denoted as MS. In reality, a plurality of terminals 1 are 
provided. A connection originating from, or terminating at, 
one or more terminals 1 is handled by the RAN 2 and then 
routed to the called or originating terminal via the CS 
netWork 3 or the PS netWork 4. 

[0025] One or more subscriber information registers such 
as home location register (HLR) 7 include(s) data bases 
available for call control and netWork management. In order 
to integrate GPRS into the GSM architecture, the GPRS 
System Architecture comprises GPRS support nodes (GSN) 
5, 6. GSNs are responsible for the delivery and routing of 
data packets betWeen the mobile stations and other terminals 
or netWorks such as external packet data netWorks (PDN). A 
Serving GPRS Support Node (SGSN) 5 is responsible for 
the delivery of data packets from and to the mobile stations 
1 Within its service area. A GateWay GPRS Support Node 
(GGSN) 6 acts as an interface betWeen the GPRS backbone 
netWork and external packet data netWorks. 

[0026] It converts the GPRS packets coming from the 
SGSN 5 into the appropriate packet data protocol (PDP) 
format (e.g., IP or X25) and sends them out on the corre 
sponding packet data netWork. In the other direction, PDP 
addresses of incoming data packets are converted to the 
GSM address of the destination user. Via appropriate inter 
faces, user data and signaling data are transmitted betWeen 
the GSNs. All GSNs are connected via an IP-based GPRS 
backbone netWork. The HLR 7 serves as subscriber infor 
mation database entity and stores the subscription-related 
information. 

[0027] At least one or some or each of the netWorks 2, 3, 
4 comprises a NetWork Management System (NMS) or 
operator 8. 

[0028] Interfaces may connect the netWorks 2, 3, 4 With 
other public or private netWorks such as PDNs (e.g. Internet 
or corporate intranets). 
[0029] With the introduction of more traf?c classes into 
GSM such as non-realtime data services, it is also required 
to consider the QoS criteria or requirements of these traf?c 
classes (such as data throughput). By considering, in accor 
dance With embodiments of the invention, the QoS targets of 
both traf?c classes for packet-sWitched and circuit-sWitched 
traffic it is possible to properly dimension the cell capacity 
to provide the desired level of service to all end-users 
regardless of their traf?c class. 

[0030] As the QoS provided by a cell (blocking rate and 
throughput) can be obtained from the NetWork Management 
System (NMS), it is possible to determine the cells Which do 
not provide the required level of service. In these identi?ed 
cells the capacity allocation Will be modi?ed. For example 
When the data traf?c is increasing With time more capacity 
has to be allocated to this service class. As this increase is 
not uniform across the netWork, it is preferred to use 
different capacity allocation in every cell. 

[0031] By automating the process of monitoring the QoS 
targets and changing to the current capacity allocation on the 
cell, the operator or NMS 8 Will be offered a method that 
enables auto-dimensioning of all cells in the netWork based 
on the traffic in each traf?c class. 

[0032] For cellular systems that support several different 
traffic classes, such as in WCDMA, the cell capacity Will be 
dimensioned based on the QoS targets of all different classes 
that are being supported. 
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[0033] FIG. 2 illustrates a highlevel overview of an 
embodiment of a method and system in accordance With the 
present invention. FIG. 2 is a basic ?owchart for Cell 
Capacity Dimensioning based on QoS Targets. 

[0034] FIG. 2 provides a general overvieW of the steps 
involved in cell capacity dimensioning based on QoS for 
several traf?c classes. For clarity only tWo traf?c classes 
(voice and data) are being considered. Of course, more than 
tWo classes can be monitored in embodiments of the inven 
tion. 

[0035] As shoWn in FIG. 2, a ?rst step S1 in this process 
is the setting of the QoS targets. In the case of ordinary 
speech traf?c, this is the call blocking rate. For non-realtime 
packet-sWitched data traffic this is the (minimum) through 
put that has to be provided to users. For each traf?c class that 
is supported a QoS criteria has to be set, ie 2% alloWable 
blocking rate and 15 kbit/s minimum data throughput. 

[0036] Subsequently these QoS targets are monitored to 
check Whether the required QoS targets are provided in each 
cell. For voice traf?c the set maximum blocking rate has to 
be checked against the actual blocking rate. And the actual 
data throughput has to be compared against the set data 
throughput. This task is represented by the second step S2 in 
FIG. 2. 

[0037] If the blocking rate target is eg 2%, all cells in the 
netWork Will be listed that exceed this threshold. When a cell 
has exceeded this blocking threshold for eg four days in a 
roW, the trigger condition is met and a capacity allocation or 
increase for this cell Will be suggested, eg a TRX upgrade, 
ie an addition of an additional TRX to the cell. This 
capacity allocation or increase ensures that the desired level 
of QoS (eg call blocking rate) is provided. Once it has been 
established, in step S2, in Which cell a certain QoS target is 
not met, the current capacity allocation has to be modi?ed as 
represented by step S3. For example if the blocking rate is 
above the set threshold, more capacity has to be dedicated to 
circuit-sWitched (CS) services (provided the QoS target of 
the data traf?c can still be met). Alternatively the capacity 
dedicated to circuit-sWitched traf?c might be reduced in 
favour of the packet-sWitched (PS) service if the throughput 
targets are not being met. 

[0038] Note that step S1 has to be executed only once 
for the netWork, Whereas steps S2 and S3 have to be 
continuously or repeatedly carried out for each cell 
in the netWork. This means that the Whole process 
has to be automated to be efficient. 

[0039] If other traf?c classes are introduced into the sys 
tem such as realtime and non-realtime data services, then the 
method has to be modi?ed to include the QoS requirements 
of all traf?c classes. But the principle of including the QoS 
from all supported traf?c classes is still applicable. 

[0040] Generally, the present invention provides a cell 
capacity dimensioning based on QoS requirements for mul 
tiple traf?c classes, and covers several technologies (GSM, 
WCDMA, etc) and any traffic class. In some of the embodi 
ments, the invention is directed to certain radio access 
technology (GSM or WCDMA) and to certain traf?c classes 
(voice, realtime data, non-realtime data, etc). 

[0041] The folloWing sections provide more information 
on the method and system according to embodiments of the 
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invention, With a focus on GSM netWorks serving as 
example. Some basic facts and bene?ts for an automated 
system for capacity dimensioning are outlined beloW. 

[0042] The proposed method offers great ?exibility to the 
operator. For example it is possible to set, as one of the QoS 
targets, a different call blocking threshold or different num 
ber of days for Which the threshold has to be violated before 
a neW TRX is taken into use. In addition in this scenario it 
is also possible to automate the detection of blocking cells 
via NMS based scripts. Hence methods and tools are avail 
able to operator for carrying out capacity planning on a 
cell-by-cell basis. 

[0043] The embodiments of the invention are able to cope 
With the convergence of mobile netWorks and the internet, 
and the increasing packet-sWitched traf?c in cellular net 
Works. Services such as Video/Audio streaming and video 
telephony, i.e. (near) realtime services providing packet 
sWitched QoS management can be managed by adapting the 
offered cell capacity to the demand. For example requests 
for realtime services such as streaming video/audio, video 
telephony and voice over IP can be treated almost like 
circuit-sWitched services. Whilst at the same time FTP and 
Web-broWsing can be covered With quite different, less 
demanding QoS requirements. 

[0044] FIG. 3 shoWs an overvieW of Traf?c Service 
Classes and associated QoS Requirements. The table of 
FIG. 3 shoWs examples of different traf?c and their respec 
tive QoS requirements. Voice traf?c is shoWn as an example 
of circuit-sWitched traf?c class. For this traf?c class the 
blocking of call attempts is the QoS criteria and 2% might 
be selected. Additionally FIG. 3 provides similar informa 
tion for realtime and non-realtime packet-sWitched traf?c. 
The traf?c classes shoWn in FIG. 3 are just examples of the 
traffic classes that operators might support in cellular net 
Works and their QoS criteria. 

[0045] In more detail, the table of FIG. 3 indicates, in its 
left-hand column, Traf?c Classes (left column) such as 
circuit-sWitched (CS), non-realtime packet-sWitched (NRT 
PS), and realtime packet-sWitched (RT-PS). The second 
column contains Traf?c Examples for the traffic classes, e.g. 
voice traf?c for CS; FTP, e-mail doWnload, Web-broWsing 
for NRT-PS; and video telephone, VoIP, streaming audio/ 
video for RT-PS. The third column de?nes QoS criteria 
examples such as call attempt blocking for CS; Throughput 
for NRT-PS; and service attempt blocking, throughput for 
RT-PS. The fourth column indicates examples for QoS 
Requirements, i.e. maximum thresholds, eg 2% of all call 
attempts for CS; 15 kbit/sec for NRT-PS; and 1% of service 
attempts, 25 kbit/sec for RT-PS. 

[0046] The folloWing section describes an embodiment of 
a detailed algorithm for GSM With tWo traffic classes, i.e. 
speech and data. The section explains hoW the cell capacity 
can be determined based on the QoS requirements of several 
traffic classes. Firstly a highlevel overvieW is being provided 
to outline the method. Then a more detailed description is 
being provided for an example of tWo traf?c classes. 

[0047] The disclosed method aims to dimension the capac 
ity that is required on a cell level, ie the number of TRX in 
the cell that are required to carry the traf?c load in the 
different traf?c classes With appropriate quality. This method 
does not aim to guarantee QoS on a connection basis. 
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[0048] In this section an example of tWo traf?c classes is 
being presented to illustrate the method in more detail. The 
traffic classes considered are circuit-sWitched speech and 
packet-sWitched (non-realtime) data traffic. The example 
uses existing GPRS terminology to illustrate the principle. 

[0049] According to the ?oWchart presented in FIG. 2, the 
?rst step S1 is the setting of the QoS targets. 

[0050] FIG. 4 shoWs examples of the QoS target setting 
and monitoring of values set for the QoS targets. For 
NRT-PS, i.e. for data services, a throughput rate of eg 15 
kbit/sec is assumed as the minimum level, i.e. the QoS 
Target is set to an average 15 kbit/sec throughput per cell. 
For CS traf?c (speech) a call-attempt blocking rate of 1% is 
being assumed as the maximum level, i.e. the QoS target 
“Blocking of call attempts per cell” is set to “1% of all calls 
in cell”. The triggers for starting a redimensioning of the cell 
capacity are set for NRT-PS “Threshold not met”. For CS, 
the trigger is ”Threshold Exceeded”. 

[0051] In addition to these targets also the time of the 
observation and the observation period are being listed. Both 
of these criteria are related to the monitoring of the QoS, 
Which is the second step S2 in the highlevel plan presented 
in FIG. 2. The observation period is set eg to “4 days out 
of 5 days”. The “Time of Observation” may also be set, eg 
to “Busy-Hour”, so as to eliminate in?uences of operation 
times normally not requiring high cell capacity such as 
midnight hours. Such in?uences Would change the average 
values of the observation period and might simulate suffi 
cient average cell capacity despite capacity lack during busy 
hours. 

[0052] FIG. 5 shoWs a ?oWchart of a method in accor 
dance With the invention. The diagram illustrates the evalu 
ation of Capacity Up/DoWngrades for a cell and possible 
Cell Capacity Re-allocation. 

[0053] FIG. 5 displays the logic of deciding on capacity 
up/doWngrades for a certain service. Steps S1, S2 of FIG. 5 
correspond to the steps S1, S2 shoWn in FIG. 2. In step S3, 
the blocking rate is checked and compared to the set QoS 
threshold. In steps S4, S9, the throughput rate is checked and 
compared to the set QoS threshold. Steps S6, S11 perform a 
check Whether a reduction of the PS/CS territory/capacity is 
possible While still maintaining suf?cient quality. In steps 
S5, S7, S13, the transceiver capacity is increased. Step S10 
indicates the end of a check routine. In steps S8, S11, the 
dedicated GPRS territory/capacity is decreased/increased. 

[0054] If for a certain cell the blocking levels are okay and 
the throughput is also okay, then it is not required to take any 
further action. This case is denoted by steps S3, S9, S10. 
HoWever, if either of these criteria is not met, then it has to 
be decided if re-arranging of the existing capacity allocation 
can alleviate the QoS problem. 

[0055] For example if the blocking (checked in step S3) is 
okay, i.e. not above the set value, but the throughput 
(checked in step S9) is not okay, then it has to be decided (in 
step S11) if the circuit-sWitched capacity/territory can be 
reduced Without causing any problems in the speech traf?c. 
If this is possible (ansWer Yes of step S11), more capacity is 
dedicated to the packet-sWitched traf?c (step S12; Dedicated 
GPRS Territory is incremented by a certain value, eg “1”) 
so as to meet the QoS targets of both services. This re 

Dec. 16, 2004 

allocation essentially is a reallocation of CS capacity to PS 
capacity Without increasing the overall cell capacity. 

[0056] If the re-allocation of capacity Would lead to a 
violation or undue impairing of the circuit-sWitched traf?c 
(ansWer NO of step S11) then step S13“Upgrade TRX” is 
carried out and the cell capacity is increased, eg by adding 
a neW transceiver TRX to the cell. 

[0057] Alternatively if the blocking is not okay (ansWer 
NO of step S3) but the result of throughput check, step S4, 
is ok (ansWer YES of step S4), then it might be possible to 
reduce (step S6) the capacity or territory for the packet 
sWitched traffic. If possible, step S8 is carried out so as to 
reduce the packet-sWitched territory. If not possible, step S7 
is executed so as to increase the call handling capacity of the 
cell eg by adding a transceiver TRX. 

[0058] If both blocking and throughput are not okay then 
the cell capacity is increased in step S5 eg by adding a 
TRX, as both services require their current capacity alloca 
tion. 

[0059] FIG. 6 shoWs a further embodiment of the inven 
tion Which is identical to the above described embodiment of 
FIG. 5 as regards steps S1 to S9, and S11 to S13. Step S10 
(DONE) of FIG. 5 has been replaced by a step 
S14“Forecasting functionality for estimating Time of Next 
Hard-Ware Up-grade”. This forecasting functionality of step 
S14 indicates When an additional TRX/BTS Will be required 
due to traffic groWth in that cell. 

[0060] In step S14, an evaluation of the time changes or 
time behaviour of parameters indicating the traffic or traffic 
groWth is performed for estimating the time point When an 
upgrade of the hardWare capacity handling the traffic Will 
become necessary for ensuring sufficient and appropriate 
future traf?c handling capacity. 

[0061] As an example, in step S14, the QoS target values 
successively detected in repeatedly executed step S2 are 
transmitted to a means performing step S14 and processed, 
e.g. stored therein. The time behaviour, e.g. groWing rate, of 
the detected QoS values is then processed in step S14 so as 
to estimate the time When the traffic handling capacity of the 
netWork, e.g. RAN, Will reach its upper limit. The reaching 
of this upper limit requires netWork management and opera 
tion service actions, eg the addition of neW hardWare, eg 
a neW BTS or additional processing component, to the 
system for subsequently ensuring sufficient QoS quality. The 
estimated time of reaching the upper limit, i.e. of hardWare 
update Will be signalled or displayed to the operator so as to 
inform the operator on the estimated update time point. 

[0062] As an alternative, the actual blocking rate, or the 
deviations of the actual blocking rate from the alloWable 
blocking rate, as detected in step S3, and/or the actual 
throughput rate, or the deviations of the actual throughput 
rate from the alloWable throughput rate, as detected in step 
S9, can be transmitted to the means performing step S14. 
This means detects the time behaviour, preferably the rate of 
change, of the rates or deviations, and deduces therefrom the 
estimated time point When the provided QoS Will be loWered 
to a minimum acceptable value. The estimated time point is 
displayed or signalled or otherWise brought to the attention 
of the operator for planning future hardWare update actions. 

[0063] In actual netWorks it may be required to consider 
more than tWo traf?c classes as presented in this example. As 
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shown in FIG. 3, realtime packet-sWitched services may 
also have to be considered. In addition further QoS criteria 
may have to be added once new traffic classes are being 
added as services to the netWork. 

[0064] In particular When the GPRS traf?c makes up a 
signi?cant part of the cell traf?c (GPRS and speech traffic), 
it is advantageous to consider QoS of both packet and circuit 
sWitched traffic (throughput and blocking, respectively) for 
cell dimensioning. In addition to TRX upgrades also re 
allocation of territory is able to provide the desired QoS. So 
dimensioning the cell correctly is more difficult as more 
degrees of freedom (number of TRX and siZe of territory) 
have to be considered. 

[0065] The major advantage provided by the disclosed 
method is the fact that cell dimensioning can be automated 
so that operators do not require additional staff for the cell 
dimensioning. OtherWise, due to the siZe of the netWork 
(10000 cells not un-common) the task of cell dimensioning 
for packet and circuit sWitched traf?c Would be extremely 
cumbersome to manage. 

[0066] In embodiments, the NMS may provide reports that 
shoW QoS data (blocking and throughput) for each cell. This 
method may be completely implemented in the NMS. 

[0067] Although the invention has been described above 
With reference to speci?c embodiments, the scope of the 
invention also covers any alterations, additions, modi?ca 
tions, and omissions of the disclosed features. 

1-22. (Cancelled) 
23. Method for monitoring QoS criteria of at least tWo 

different traffic classes in at least one cell in a telecommu 
nication system, Wherein thresholds are set and monitored, 
and the traffic handling capacity of the monitored cell is 
adapted, by reallocating capacity betWeen different traf?c 
classes, depending on the monitoring result so as to avoid 
violation of the thresholds, 

Wherein the transceiver capacity of the cell is increased 
When rearranging of the eXisting traf?c handling capac 
ity allocation to the traffic classes is unable to avoid 
violation of at least one of the thresholds. 

24. Method according to claim 23, Wherein the monitored 
traf?c classes include circuit-sWitched traffic and packet 
sWitched traffic. 

25. Method according to claim 23, Wherein the monitored 
traf?c classes include realtime and non-realtime packet 
sWitched traffic. 

26. Method according to claim 23, Wherein QoS criteria 
thresholds are set for each traf?c class and monitored 
automatically. 

27. Method according to claim 23, Wherein, When the 
monitoring result indicates that at least one of the thresholds 
provided for at least one of the services is not met, a check 
is performed as to possibility of changing the resources 
reserved for another service. 

28. Method according to claim 27, Wherein, When the 
monitoring result indicates that the threshold for circuit 
sWitched traffic is not met, a check is performed as to 
possibility of reducing the resources reserved for packet 
sWitched traffic, and, When the check result is positive, the 
resources reserved for packet-sWitched traffic are reduced. 

29. Method according to claim 27, Wherein, When the 
monitoring result indicates that the threshold for packet 
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sWitched traffic is not met, a check is performed as to 
possibility of reducing the resources reserved for circuit 
sWitched traffic, and, When the check result is positive, the 
resources reserved for circuit-sWitched traffic are reduced, 
and the resources provided for packet-sWitched traffic are 
increased. 

30. Method according to claim 27, Wherein the resources 
reserved for packet-sWitched traffic are capacity or time slots 
or the area of packet-sWitched traf?c covered by a radio 
access netWork or packet-sWitched traf?c support node. 

31. Method according to claim 23, Wherein the threshold 
monitoring and cell capacity adaptation are performed by a 
netWork management system (NMS). 

32. Method according to claim 23, Wherein a forecasting 
functionality for estimating the time of neXt hardWare 
upgrade is provided. 

33. System for monitoring QoS criteria of at least tWo 
different traf?c classes of at least one cell in a telecommu 
nication system, comprising means for setting thresholds, 
means for monitoring the traffic With regard to the thresh 
olds, and means for adapting the traffic handling capacity of 
the monitored cell, by reallocating capacity betWeen differ 
ent traf?c classes, depending on the monitoring result, so as 
to avoid violation of the thresholds, 

Wherein the system is adapted to increase the transceiver 
capacity of the cell When rearranging of the eXisting 
traffic handling capacity allocation to the traffic classes 
is unable to avoid violation of at least one of the 
thresholds. 

34. System according to claim 33, Wherein the monitored 
traffic classes include circuit-sWitched traffic and packet 
sWitched traffic. 

35. System according to claim 33, Wherein the monitored 
traffic classes include realtime and non-realtime packet 
sWitched traffic. 

36. System according to claim 33, Wherein QoS criteria 
thresholds are set for each traf?c class and monitored 
automatically. 

37. System according to claim 33, Wherein the adaptation 
means is adapted to perform, When the monitoring result 
indicates that at least one of the thresholds provided for at 
least one of the services is not met, a check as to possibility 
of changing the resources reserved for another service. 

38. System according to claim 37, Wherein the adaptation 
means is adapted to perform, When the monitoring result 
indicates that the threshold for circuit-sWitched traffic is not 
met, a check as to possibility of reducing the resources 
reserved for packet sWitched traffic, and, When the check 
result is positive, to reduce the resources reserved for 
packet-sWitched traffic. 

39. System according to claim 37, Wherein the adaptation 
means is adapted to perform, When the monitoring result 
indicates that the threshold for packet-sWitched traffic is not 
met, a check as to possibility of reducing the resources 
reserved for circuit-sWitched traffic, and to reduce, When the 
check result is positive, the resources reserved for circuit 
sWitched traffic, and to increase the resources provided for 
packet-sWitched traffic. 

40. System according to claim 37, Wherein the resources 
reserved for packet-sWitched traffic are capacity or time slots 
or the area of packet-sWitched traf?c covered by a radio 
access netWork or packet-sWitched traf?c support node. 



US 2004/0252697 A1 

41. System according to claim 33, comprising a network 
management system (NMS) for performing the threshold 
monitoring and cell capacity adaptation. 

42. System according to claim 33, comprising means for 
estimating the time point of a neXt necessary hardWare 
upgrade. 

43. Device for performing a threshold monitoring and cell 
capacity adaptation, in particular for a method according to 
any one of the preceding method claims, or for a system as 
de?ned in any one of the preceding system claims, com 
prising means for monitoring tra?ic in at least one cell of a 
communication netWork With regard to thresholds, and 
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means for adapting the traf?c handling capacity of the 
monitored cell, by reallocating capacity betWeen different 
traffic classes, depending on the monitoring result, Wherein 
the transceiver capacity of the cell is increased When rear 
ranging of the eXisting traf?c handling capacity allocation to 
the tra?ic classes is unable to avoid violation of at least one 
of the thresholds. 

44. Device according to claim 43, Which is implemented 
as or in a netWork management system (NMS). 


