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(57) ABSTRACT 

A method of managing processing resources in a mobile 
radio System in which a first entity manages radio resources 
and corresponding processing resources provided in a Sec 
ond entity Separate from the first entity, in which method: 

the Second entity Signals to the first entity its overall 
processing capacity, which is also known as the 
capacity credit, and the amount of Said overall pro 
cessing capacity, which is also known as the con 
Sumption law or the cost, as a function of the 
resources that are necessary, 

the first entity updates the capacity credit on the basis 
of the consumption law, 

in the case of radio resources corresponding to dedi 
cated channels, a different cost is provided for the 
first radio link and for additional radio links, and 

in the case of radio resources corresponding to a 
common channel associated with a dedicated chan 
nel, Said updating is effected, in the case of the first 
radio link, on the basis of the cost for the dedicated 
channel and a cost for the associated common chan 
nel and, in the case of an additional radio link, on the 
basis of the cost for the dedicated channel only. 

  



Patent Application Publication Mar. 18, 2004 Sheet 1 of 3 US 2004/0053597 A1 

  



US 2004/0053597 A1 Patent Application Publication Mar. 18, 2004 Sheet 2 of 3 

  



Patent Application Publication Mar. 18, 2004 Sheet 3 of 3 US 2004/0053597 A1 

FIG-l. 

  



US 2004/0053597 A1 

METHOD FOR MANAGING PROCESSING 
RESOURCES IN A MOBILE 

RADIOCOMMUNICATION SYSTEM 

0001. The present invention relates generally to mobile 
radio Systems and more particularly to Systems using the 
code division multiple access (CDMA) technique. 
0002 The CDMA technique is used in third generation 
systems such as the Universal Mobile Telecommunication 
System (UMTS), for example. 
0003. As a general rule, a mobile radio network includes 
base stations and base station controllers, as shown in FIG. 
1. In the UMTS, the network is known as the UMTS 
Terrestrial Radio Access Network (UTRAN), a base station 
is known as a Node B, and a base Station controller is known 
as a Radio Network Controller (RNC). 
0004. A mobile station is known as a User Equipment 
(UE), and the UTRAN communicates with mobile stations 
via a Uu interface and with a Core Network (CN) via an Iu. 
interface. 

0005. As shown in FIG. 1, an RNC is connected: 
0006) 
0007) 
O008) 

0009. The RNC controlling a given Node B is known as 
the Controlling Radio Network Controller (CRNC) and is 
connected to the Node B via the Ilub interface. The CRNC 
has a load control function and a radio resource allocation 
and control function for each Node B that it controls. 

to a Node B via an Iub interface, 
to other RNC via an Iur interface, and 

to the core network (CN) via an Iu interface. 

0.010 For a given call relating to a given user equipment 
UE, there is a Serving Radio Network Controller (SRNC) 
that is connected to the core network via the Iu interface. The 
SRNC has a control function for the call concerned, includ 
ing the functions of adding or removing radio links in 
accordance with the macrodiversity transmission technique, 
monitoring parameters likely to change during a call, Such as 
bit rate, power, spreading factor, etc. 
0011. In CDMA systems, capacity limitations at the radio 
interface are fundamentally different from their counterparts 
in Systems using other multiple acceSS techniques, Such as 
the Time Division Multiple Access (TDMA) technique. The 
TDMA technique is used in Second generation Systems. Such 
as the Global System for Mobile communications (GSM), 
for example. In CDMA Systems, at any time all users share 
the same frequency resource. The capacity of these Systems 
is therefore limited by interference, for which reason these 
Systems are also known as Soft limited Systems. 
0012. This is why CDMA systems use algorithms such as 
load control algorithms to prevent, detect and where appli 
cable correct overloads, in order to avoid degraded quality, 
and call admission control algorithms to decide (as a func 
tion of diverse parameterS Such as the Service required for 
the call, etc.) if the capacity of a cell that is not being used 
at a given time is Sufficient for a new call to be accepted in 
that cell. In the remainder of the description, these algo 
rithms are grouped together under the generic name load 
control algorithms. 
0013 They ordinarily use only radio criteria and are 
ordinarily executed in the CRNC, which does not have any 
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information on the processing capacity of each Node B that 
it controls. It can therefore happen that the CRNC accepts a 
new call only for the call to be finally rejected because of a 
Shortage of processing resources in the Node B, which leads 
to unnecessary additional processing in the CRNC and to 
additional eXchanges of Signaling between the CRNC and 
the Node B. 

0014. Of course, it would be possible to avoid those 
problems by providing each Node B with sufficient process 
ing resources to cover all situations, including that of 
maximum capacity (which corresponds to the situation of a 
very low level of interference). However, this would lead to 
costly base Stations that would be rated more highly than 
necessary most of the time. Furthermore, in the case of 
progressive introduction of Services offered by these SyS 
tems, the processing capacity of the base Stations can be 
limited at the Start of deployment of these Systems and 
progressively increased thereafter. 
0015. It would therefore be desirable for load control in 
Such Systems to allow for the processing capacity of each 
base station (Node B). 
0016 FIGS. 2 and 3 respectively outline the main trans 
mit and receive processing used in a base Station, for 
example a UMTS Node B. 
0017 FIG. 2 shows a transmitter 1 including: 

0018 channel coding means 2, 
0019 despreading means 3, and 

0020 radio frequency transmitter means 4. 
0021. These processing means are well known to the 
perSon Skilled in the art and do not need to be described in 
detail here. 

0022 Channel coding uses techniques Such as error cor 
rector coding and interleaving to protect against transmis 
sion errors. This is also well known to the person skilled in 
the art. 

0023 Coding (such as error corrector coding) is intended 
to introduce redundancy into the information transmitted. 
The coding rate is defined as the ratio of the number of 
information bits to be transmitted to the number of bits 
actually transmitted or coded. Various quality of Service 
levels can be obtained using different types of error corrector 
code. In the UMTS, for example, a first type of error 
corrector code consisting of a turbo code is used for a first 
type of traffic (Such as high bit rate data traffic), while a 
Second type of error corrector code consisting of a convo 
lutional code is used for a second type of traffic (Such as low 
bit rate data or voice traffic). 
0024 Channel coding generally also includes bit rate 
adaptation in order to adapt the bit rate to be transmitted to 
the bit rate offered for its transmission. Bit rate adaptation 
can include techniques Such as repetition and/or puncturing, 
the bit rate adaptation rate then being defined as the repeti 
tion rate and/or the puncturing rate. 
0025 The raw bit rate is defined as the bit rate actually 
transmitted at the radio interface. The net bit rate is the bit 
rate obtained after deducting from the raw bit rate every 
thing that is of no utility to the user, for example the 
redundancy introduced by the coding process. 
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0026 Spreading uses spectrum spreading principles that 
are well known to the person skilled in the art. The length of 
the spreading code used is known as the spreading factor. 
0027. It should not be forgotten that, in a system such as 
the UMTS, the net bit rate (which is referred to hereinafter 
for simplicity as the bit rate) can vary during a call, and that 
the spreading factor can vary as a function of the bit rate to 
be transmitted. 

0028) 

0029) 

0030) 

FIG. 3 shows a receiver 5 including: 

radio frequency receiver means 6, and 

received data estimation means 7, including 

0031 despreader means 8 and channel decoder 
means 9. 

0.032 These processing means are well known to the 
person skilled in the art and therefore do not need to be 
described in detail here. 

0.033 FIG. 3 shows an example of processing carried out 
in the despreader means 8. The processing is carried out in 
a rake receiver to improve the quality of received data 
estimation using multipath phenomena, i.e. propagation of 
the same Source Signal along multiple paths, Such as results 
from multiple reflections from elements in the environment, 
for example. Unlike TDMA systems, CDMA systems can 
exploit the multiple paths to improve received data estima 
tion quality. 

0034) A rake receiver has a set of L fingers 10, to 10, and 
means 11 for combining Signals from the fingers. 
0.035 Each finger despreads the signal received via one 
of the paths that are taken into account, as determined by 
means 12 for estimating the impulse response of the trans 
mission channel. To optimize received data estimation qual 
ity, the means 11 combine the despread signals correspond 
ing to the paths that are taken into account. 
0.036 The reception technique using a rake receiver is 
also used in conjunction with the macrodiversity transmis 
Sion technique, whereby the same Source Signal is transmit 
ted Simultaneously to the same mobile Station by a plurality 
of base Stations. By using a rake receiver, the macrodiversity 
transmission technique not only improves receive perfor 
mance but also minimizes the risk of call loSS during 
handover. For this reason it is also known as Soft handover, 
as compared to hard handover, in which a mobile Station is 
connected to only one base Station at any given time. 
0037. The received data estimating means can also use 
various techniques for reducing interference, Such as the 
multi-user detection technique. 
0.038. It is also possible to use a plurality of receive 
antennas. To optimize received data estimation quality, the 
received data estimator means then further include means 
for combining Signals received via the multiple receive 
antennaS. 

0.039 Channel decoding includes functions such as 
deinterleaving and error corrector decoding. Error corrector 
decoding is generally much more complex than error cor 
rector coding and can use techniques Such as maximum 
likelihood decoding, for example. A Viterbialgorithm can be 
used for convolutional codes, for example. 
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0040. To be able to process several users simultaneously, 
a base Station (Node B) includes transmitters and receivers 
Such as the transmitter and the receiver outlined above and 
therefore requires a high receive processing capacity for 
received data estimation. 

0041 AS mentioned above, for monitoring the load in a 
system such as the UMTS, for example, it is therefore 
desirable to take account of the processing capacity of a base 
Station. 

0042. For the UMTS, for example, the 3G document TS 
25.433 published by the 3' Generation Partnership Project 
(3GPP) specifies that, for each value of the spreading factor 
(SF) for which there is provision within the system, the 
Node B must signal to the CRNC its overall processing 
capacity, which is also known as the capacity credit, and the 
amount of that overall processing capacity, which is also 
known as the consumption cost, that is necessary for allo 
cating a physical channel. The Set of all consumption costs 
for all possible values of the spreading factor is also known 
as the capacity consumption law. This information is Sig 
naled by a Node B to the CRNC each time that the 
processing capacity of the Node B changes, using a 
ReSource Status Indication message, or in response to a 
request from the CRNC, using an Audit Response message. 

0043. The CRNC then updates the remaining credit on 
each resource allocation, i.e. in the UMTS: 

0044 for the dedicated channels, during radio link 
Set-up, radio link addition, radio link deletion and 
radio link reconfiguration procedures defined in the 
3G document TS 25.433 published by the 3GPP, and 

0045 for the common channels, during common 
transport channel Set-up, common transport channel 
deletion and common transport channel reconfigu 
ration procedures also defined in the 3G document 
TS 25.433 published by the 3GPP. 

0046) These procedures are known as Node B Applica 
tion Part (NBAP) procedures and the corresponding signal 
ing messages are known as NBAP messages. 

0047. The 3G technical specification TS 25.433 defines 
two separate consumption laws, one for dedicated channels 
and one for common channels. A dedicated channel is a 
channel allocated to a given user, while a common channel 
is a channel shared between a plurality of users. For 
example, in the UMTS the DCH is a dedicated channel and 
channels such as the RACH (random access channel), FACH 
(forward access channel), CPCH (common packet channel), 
DSCH (downlink shared channel), etc. are common chan 
nels. 

0048. The Applicant has noted that the credit mechanism 
defined in the current version of the 3G technical specifi 
cation TS 25.433 still gives rise to certain problems. 

0049. A first problem is that no account is taken of the 
specific nature of the DSCH. 
0050 Although the DSCH is in reality a common chan 
nel, it is always associated with a DCH, and the Set-up, 
deletion and reconfiguration procedures that relate to the 
DSCH simultaneously relate to the DCH. For example, one 
or two operations can be executed to effect a radio link 
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Set-up operation, namely one operation for the DCH and, 
where applicable (if a DSCH is associated with the DCH), 
one operation for the DSCH. 
0051. Accordingly, although the DSCH is a common 
channel, it would be more logical (to simplify capacity credit 
updating) if it were taken into account in the consumption 
law for dedicated channels. 

0.052 However, the allocation cost for dedicated chan 
nels is different according to whether the radio link con 
cerned is a first radio link or not, the latter situation 
corresponding to that in which the UE has more than one 
radio link in the same Node B, i.e. in which the UE is in a 
situation with respect to the Node B known as softer 
handover. Accordingly, the 3G technical Specification TS 
25.433 Specifies that two costs are taken into account for a 
first radio link, namely a radio link cost (RL cost) and a radio 
link set cost (RLS cost), whereas for an additional radio link 
only the RL cost is taken into account. 
0053. However, the soft or softer handover technique is 
not generally used for common channels and in particular 
for the DSCH. The DSCH therefore gives rise to particular 
problems in applying the above credit mechanism, which 
problems must be solved. 
0054) One object of the present invention is to solve these 
problems. 

0.055 Thus one aspect of the present invention consists in 
a method of managing processing resources in a mobile 
radio system in which a first entity manages radio resources 
and corresponding processing resources provided in a Sec 
ond entity Separate from the first entity, in which method: 

0056 the second entity signals to the first entity its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of Said overall 
processing capacity, which is also known as the 
consumption law or the cost, as a function of the 
resources that are necessary, 

0057 the first entity updates the capacity credit on 
the basis of the consumption law, 

0058 in the case of radio resources corresponding to 
dedicated channels, a different cost is provided for 
the first radio link and for additional radio links, and 

0059 in the case of radio resources corresponding to 
a common channel associated with a dedicated chan 
nel, Said updating is effected, in the case of the first 
radio link, on the basis of the cost for the dedicated 
channel and a cost for the associated common chan 
nel and, in the case of an additional radio link, on the 
basis of the cost for the dedicated channel only. 

0060 According to another feature: 

0061 in the case of the dedicated channel, the cost 
for a first radio link includes a cost for a radio link 
and an additional cost and the cost for an additional 
radio link includes only the cost for a radio link, 

0062 in the case of a common channel associated 
with a dedicated channel, Said cost for the associated 
common channel corresponds to the cost of a radio 
link for the dedicated channel. 
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0063. According to another feature said cost for the 
asSociated common channel is specific to that channel. 
0064. According to another feature said common channel 
asSociated with a dedicated channel is a downlink shared 
channel (DSCH). 
0065 According to another feature the cost is a function 
of the Spreading factor. 
0066. Another aspect of the present invention consists in 
mobile radio System for implementing a method of the 
above kind, in which System the first entity includes means 
for updating the capacity credit in the case of radio resources 
corresponding to a common channel associated with a 
dedicated channel on the basis of the cost for the dedicated 
channel and a cost for the associated common channel in the 
case of the first radio link and on the basis of the cost for the 
dedicated channel only in the case of an additional radio 
link. 

0067. According to another feature, said first entity is a 
base Station controller. 

0068 According to another feature, said second entity is 
a base Station. 

0069. Another aspect of the present invention consists in 
a base Station controller for use in a mobile radio System for 
implementing a method of the above kind, Said base Station 
controller essentially including means for updating the 
capacity credit in the case of a common channel associated 
with a dedicated channel, on the basis of a cost for the 
dedicated channel and a cost for the associated common 
channel in the case of the first radio link and on the basis of 
the cost for the dedicated channel only in the case of an 
additional radio link. 

0070 A second problem is that the present versions of the 
technical Specifications do not indicate how to take account 
in the above credit mechanism of a variable spreading factor 
and/or a variable number of spreading codes (in the case of 
multicode transmission). 
0071. In the case of multicode transmission in the UMTS, 
the spreading factor and/or the number of Spreading codes 
used in the uplink direction can vary during the same call. 
The amount of processing resources needed is not the Same, 
this amount varying with the spreading factor used and/or 
the number of spreading codes used. It would therefore be 
desirable to take account of this in the credit mechanism 
concerned. 

0072 Another object of the present invention is to solve 
this problem. 

0073. Thus another aspect of the present invention con 
Sists in a method of managing processing resources in a 
mobile radio System in which a first entity manages radio 
resources and corresponding processing resources provided 
in a Second entity Separate from the first entity, in which 
method: 

0074 the second entity signals to the first entity its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of Said overall 
processing capacity, which is also known as the 
consumption law or the cost, for different values of 
the spreading factor, 
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0075 the first entity updates the capacity credit on 
the basis of the consumption law, 

0076 in the case of a variable spreading factor 
and/or a variable number of Spreading codes, Said 
updating is effected in accordance with a reference 
Spreading factor and/or a reference number of 
Spreading codes. 

0.077 According to another feature, said reference 
Spreading factor is a minimum spreading factor. 
0078. According to another feature, said number of ref 
erence spreading codes is a maximum number of Spreading 
codes. 

0079 According to another feature, the minimum spread 
ing factor has a predetermined value. 
0080 According to another feature, said predetermined 
value is a function in particular of the type of Service. 
0081. According to another feature, said predetermined 
value is adjustable by operation and maintenance means. 
0082) According to another feature, said first entity com 
prising a controlling radio network controller (CRNC) and 
Said predetermined minimum spreading factor value being 
determined in a separate entity comprising a Serving radio 
network controller (SRNC), said predetermined minimum 
spreading factor value is signaled by the SRNC to the 
CRNC. 

0.083. According to another feature, said minimum 
spreading factor has a calculated value. 
0084. According to another feature, said calculated value 
is obtained from a transport format combination set (TFCS) 
parameter. 

0085. According to another feature, said first entity com 
prising a controlling radio network controller (CRNC), said 
calculated value is calculated in the CRNC from said 
parameter Signaled to the CRNC by a separate entity com 
prising a serving radio network controller (SRNC). 
0.086 According to another feature, said first entity com 
prising a controlling radio network controller (CRNC), said 
calculated value is signaled to the CRNC by a serving radio 
network controller (SRNC) that calculates it itself from said 
parameter. 

0.087 Another aspect of the present invention consists in 
a mobile radio System for implementing a method of the 
above kind, in which System the first entity includes means 
for effecting Said updating on the basis of a reference 
Spreading factor and/or a reference number of Spreading 
codes if the spreading factor and/or the number of Spreading 
codes is variable. 

0088 According to another feature, said first entity is a 
base Station controller. 

0089. According to another feature, said second entity is 
a base Station. 

0090 Another aspect of the present invention consists in 
a base Station controller for mobile radio Systems for imple 
menting a method of the above kind, Said base Station 
controller essentially comprising means for effecting Said 
updating on the basis of a reference spreading factor and/or 
a reference number of Spreading codes. 
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0091. According to another feature, said means for 
effecting Said updating include means for receiving a pre 
determined reference spreading factor value and/or a pre 
determined reference number of spreading codes value 
signaled to said base station controller (CRNC) by a separate 
base station controller (SRNC). 
0092 According to another feature, said means for 
effecting Said updating include means for calculating a 
reference spreading factor value from a parameter Signaled 
to said base station controller (CRNC) by a separate base 
station controller (SRNC). 
0093. According to another feature, said means for 
effecting Said updating include means for receiving a refer 
ence spreading factor value Signaled to Said base Station 
controller (CRNC) by a separate base station controller 
(SRNC) which calculates it itself. 
0094. A third problem is that the current technical speci 
fications do not indicate how the above credit mechanism 
should take account of multicode transmission. 

0.095 Now, as mentioned above, in the UMTS, multicode 
transmission can be used in the uplink or downlink direction, 
and the amount of processing resources required is not the 
Same, varying with the number of spreading codes used. It 
would therefore be desirable to take it into account in the 
credit mechanism concerned. 

0096. An object of the present invention is to solve this 
problem. 

0097 Thus another aspect of the present invention con 
Sists in a method of managing processing resources in a 
mobile radio System in which a first entity manages radio 
resources and corresponding processing resources provided 
in a Second entity Separate from the first entity, in which 
method: 

0098 the second entity signals to the first entity its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of Said overall 
processing capacity, which is also known as the 
consumption law or the cost, for different spreading 
factor values, 

0099 the first entity updates the capacity credit on 
the basis of the consumption law, and 

0100 in the case of multicode transmission using N 
Spreading codes, Said updating is effected on the 
basis of the cost for at least one of the N spreading 
codes. 

0101 According to another feature, the cost for the N 
codes corresponds to the sum of the costs for each of the N 
codes. 

0102) According to another feature, the cost for the N 
codes is determined from the cost for one code. 

0103). According to another feature, the cost for the N 
codes corresponds to N times the cost for one code. 
0104. According to another feature, the cost for the N 
codes corresponds to the cost for the minimum spreading 
factor code. 

0105. Another aspect of the present invention consists in 
a mobile radio System for implementing a method of the 
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above kind, in which System the first entity includes means 
for effecting Said updating on the basis of the costs for at 
least one of the N spreading codes in the case of multicode 
transmission using N spreading codes. 
0106 According to another feature, said first entity is a 
base Station controller. 

0107 According to another feature, said second entity is 
a base Station. 

0108) Another aspect of the present invention consists in 
a base Station controller for a mobile radio System for 
implementing a method of the above kind, Said base Station 
controller essentially comprising, in the case of multicode 
transmission using N spreading codes, means for effecting 
Said updating on the basis of the cost for at least one of the 
N spreading codes. 
0109) Another object of the present invention is to pro 
pose a load control method and/or a call admission control 
method allowing for the processing capacity of a base 
Station determined in accordance with the above credit 
mechanism. 

0110 Thus another aspect of the present invention con 
Sists in a load control method and/or a call admission control 
method for use in a mobile radio system in which a first 
entity manages radio resources and corresponding proceSS 
ing resources provided in a Second entity Separate from the 
first entity, in which method: 

0111 the second entity signals to the first entity its 
overall processing capacity, which is also known as 
the capacity credit, and the consumption law, i.e. the 
amount of the overall processing capacity, which is 
also known as the consumption cost, as a function of 
the necessary resources, 

0112 the first entity updates the capacity credit on 
the basis of the consumption law, and 

0113 if the capacity credit in the uplink and/or 
downlink direction falls below a given first thresh 
old, a new call is rejected until the capacity credit 
rises above a given Second threshold higher than or 
equal to the first threshold. 

0114. Another aspect of the present invention consists in 
a mobile radio System for implementing a method of the 
above kind, in which System the first entity includes means 
for rejecting a new call if the capacity credit in the uplink 
and/or downlink direction falls below a given first threshold 
until the capacity credit rises above a given Second threshold 
higher than or equal to the first threshold. 
0115 According to another feature, said first entity is a 
base Station controller. 

0116. According to another feature, said second entity is 
a base Station. 

0117. Another aspect of the present invention consists in 
a base Station controller for use in a mobile radio System for 
implementing a method of the above kind, Said base Station 
controller essentially comprising means for, if the capacity 
credit in the uplink and/or downlink direction falls below a 
given first threshold, rejecting any new call until the capacity 
credit rises above a given Second threshold higher than or 
equal to the first threshold. 
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0118. Another aspect of the present invention is a load 
control method and/or a call admission control method for 
use in a mobile radio System in which a first entity manages 
radio resources and corresponding processing resources 
provided in a Second entity Separate from Said first entity, in 
which method: 

0119) the second entity signals to the first entity its 
overall processing capacity, which is also known as 
the capacity credit, and the consumption law, i.e. the 
amount of Said overall processing capacity, which is 
also known as the consumption cost, as a function of 
the necessary resources, 

0120 the first entity updates the capacity credit on 
the basis of the consumption law, and 

0121 if the capacity credit falls below a given 
threshold, an overload control procedure is initiated. 

0122) Another aspect of the present invention consists in 
a mobile radio System for implementing a method of the 
above kind, in which System the first entity includes means 
for initiating an overload control procedure if the capacity 
credit falls below a given threshold. 
0123. According to another feature, said first entity is a 
base Station controller. 

0.124. According to another feature, said Second entity is 
a base Station. 

0.125. Another aspect of the present invention consists in 
a base station controller for use in a mobile radio system for 
implementing a method of the above kind, Said base Station 
controller essentially comprising means for initiating an 
overload control procedure if the capacity credit falls below 
a given threshold. 
0.126 Other objects and features of the present invention 
become apparent on reading the following description of 
embodiments of the invention, which is given with reference 
to the accompanying drawings, in which: 
0127 FIG. 1, described above, outlines the general archi 
tecture of a mobile radio system such as the UMTS, 
0128 FIGS. 2 and 3, also described above, outline the 
main transmit and receive processing effected in a base 
station, Such as a UMTS Node B, and 
0.129 FIG. 4 is a diagram illustrating one embodiment of 
a method of the invention. 

0.130 Thus one object of the present invention is to solve 
problems to which the credit mechanism described in the 
current version of the 3G technical specification TS 25.433 
gives rise. 
0131) A first problem is that no account is taken of the 
specific nature of the DSCH. 
0132) The solution in accordance with the invention to 
this first problem can be explained in the following manner. 
0.133 Because the DSCH is always associated with a 
DCH, it may be preferable to take its processing cost into 
account in the consumption law for the dedicated channels. 
0134) A number of solutions can be adopted: 

0.135 A specific cost is added in the consumption 
law for the DSCH, either for a few spreading factor 
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values or for all possible spreading factor values (the 
Second Solution, i.e. a cost for each spreading factor, 
is preferable, as in the case of the DCH). 

0.136. One of the costs specified for the downlink 
DCH (DLDCH), referred to as the DLRL cost, is 
taken into account (it will be noted that only one cost 
for the downlink direction has to be taken into 
account, since the DSCH is a downlink only channel 
and the processing for the Node B transmitter and 
receiver is usually significantly different). 

0137 AS soft handover cannot be used for the DSCH, no 
additional resource is used for the DSCH when a new radio 
link is added. If the NBAP messages concern a first radio 
link the preferred Solution is therefore to add/change/remove 
a cost for the DSCH only once. 

0138 To be more precise: 

0.139 for a radio link set-up procedure, the DSCH 
cost (either a specific cost or the DLRL cost for the 
DCH, see above) is debited from the capacity credit 
(it is debited only once, regardless of the number of 
radio links, unlike the DCH cost), 

0140 for a radio link addition procedure, the capac 
ity credit is not modified because of the DSCH (but 
may change to take account of DCH processing), and 

0141 for a radio link re-configuration procedure, if 
the new DSCH cost is different from the old one, the 
capacity credit is modified because of the DSC only 
once, regardless of the number of radio linkS. 

0142 Generally speaking, to solve this first problem for 
a common channel that is associated with a dedicated 
channel, the invention essentially effects Said updating on 
the basis of the cost for the dedicated channel and a cost for 
the associated common channel in the case of the first radio 
link and on the basis of the cost for only the dedicated 
channel in the case of an additional radio link. 

0143. In an advantageous embodiment of the invention, if 
a physical downlink shared channel (PDSCH) is allocated in 
the radio link set-up procedure, the processing cost associ 
ated with the PDSCH, which is equal to the DLRL cost, is 
debited from the capacity credit, in addition to the radio link 
processing cost. Similarly, this cost is debited from the 
capacity credit if a PDSCH is deleted and the difference 
between the new cost and the old cost is debited from the 
capacity credit if a PDSCH is reconfigured (or credited to the 
capacity credit if the difference is negative). 
014.4 FIG. 4 is a diagram showing one example of the 
means to be provided in a base station (or a UMTS Node B) 
and in a base station controller (or a UMTS RNC) to 
implement a method in accordance with the invention as 
defined above. 

0145 A base station (Node B) thus includes, in addition 
to other means which can be conventional means, means 13 
for Signaling to a base Station controller its overall proceSS 
ing capacity, which is also known as the capacity credit, and 
the amount of that overall processing capacity, which is also 
known as the cost, as a function of the resources that are 
neceSSary. 

Mar. 18, 2004 

0146 A controlling radio network controller (CRNC) 
thus includes, in addition to other means that can be con 
ventional means: 

0147 means 14 for receiving from a base station its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of that overall 
processing capacity, which is also known as the cost, 
as a function of the resources that are necessary, 

0.148 means 15 for updating the capacity credit on 
the basis of the consumption law, Said updating being 
effected, in the case of a first radio link, on the basis 
of the cost for the dedicated channel and a cost for 
the associated common channel and, in the case of an 
additional radio link, on the basis only of the cost for 
the dedicated channel. 

014.9 The above means can operate in accordance with 
the method described above; their specific embodiment 
representing no particular problem for the perSon Skilled in 
the art, Such means do not need to be described here in more 
detail than by Stating their function. 
0150. In the above description, the cost can be a function 
of the spreading factor, as Specified in the current version of 
the technical specifications referred to above. However, the 
principle as described is not limited to that situation, and 
applies also to a situation in which the cost is a function of 
one or more other parameters, Such as the bit rate. 
0151. A second problem is that at present the technical 
Specifications do not cover the variable spreading factor 
and/or the variable number of Spreading factors. 
0152 The solution in accordance with the invention to 
this Second problem can be explained in the following 

C. 

0153. In the uplink direction, the spreading factor can 
vary as a function of the amount of data that the UE has to 
transmit (the way of choosing the spreading factor and the 
number of spreading codes is standardized). The CRNC has 
no a priori knowledge of the Spreading factor and cannot 
take account of the Spreading factor in updating the capacity 
credit. 

0154) The proposed solution is to update the capacity 
credit on the basis of a reference spreading factor. Said 
reference spreading factor is advantageously the minimum 
Spreading factor. This can be determined relatively easily 
Since it depends primarily on the maximum bit rate, which 
is part of the definition of the service (it will be noted that 
the choice of the minimum spreading factor is not standard 
ized, and therefore depends on the manufacturer). 
O155 In a first embodiment of the invention, the mini 
mum spreading factor has a predetermined value, which is 
a function of the type of Service, for example. For more 
flexibility, the predetermined value can be adjusted, in 
particular by operation and maintenance (O&M) means. 
0156. In this first embodiment of the invention, the mini 
mum spreading factor can be fixed by the SRNC and 
signaled to the CRNC at the Iur interface (if the SRNC is 
different from the CRNC) using the radio link addition 
request message and the radio link Set-up request message, 
the corresponding information element (IE) being the mini 
mum UL channelization code length IE. The CRNC then 
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also signals the minimum spreading factor to the Node B by 
means of messages of the same type at the Iub interface. 
O157. In a second embodiment of the invention, the 
minimum spreading factor is calculated, for example on the 
basis of a transport format combination set (TFCS) param 
eter that is usually signaled for the dedicated channels (or 
radio link procedures) or for the common transport channels, 
in accordance with procedures provided by the correspond 
ing Standards. 
0158. One of the features of a system like the UMTS is 
the possibility of transporting a plurality of Services on the 
Same connection, i.e. a plurality of transport channels 
(TrCH) on the same physical channel. The transport chan 
nels are processed Separately in accordance with a channel 
coding Scheme (including error detector coding, error cor 
rector coding, bit rate adaptation and interleaving, See FIG. 
2) before they are time division multiplexed to form a coded 
composite transport channel (CCTrCH) to be transmitted on 
one or more physical channels. For more information on 
these aspects of the UMTS, see the 3G document TS 25.212 
V3.0.0 published by the 3GPP. 
0159) Another feature of a system like the UMTS is that 

it allows users to use bit rates that can vary during a call. The 
data transported by the transport channels is organized into 
data units known as transport blocks that are received 
periodically at a transmission time interval (TTI). The 
number and the size of the transport blocks received for a 
given transport channel vary as a function of the bit rate. The 
transport format is defined as the known number and size of 
the transport blocks (and thus the instantaneous bit rate) for 
a given transport channel. The transport format combination 
(TFC) is defined as a combination of transport formats 
authorized for different transport channels to be multiplexed 
onto the same coded composite transport channel. Finally, 
the transport format combination set (TFCS) is defined as 
the set of all possible combinations of transport formats. For 
more information on these aspects of the UMTS see the 3G 
document TS 25.302 V3.7.0 published by the 3GPP. 
0160 The 3G technical specification TS 25.212 specifies 
how to choose the uplink Spreading factor as a function of 
the TFC. Accordingly, the CRNC can also calculate from the 
TFCS the minimum spreading factor for all the TFC in the 
TFCS, or more generally the CRNC can calculate a refer 
ence Spreading factor on the basis of the TFCS, regardless of 
the calculation method used. 

0.161 This second embodiment of the invention is 
Slightly more complex, but it may be the only Solution when 
the minimum spreading factor is not fixed, as is the case for 
the physical common packet channel (PCPCH), for 
example. 

0162. In the same way, the capacity credit can be updated 
on the basis of a reference number of Spreading codes, which 
in this example is the number of dedicated uplink physical 
data channels (DPDCH), the reference number advanta 
geously being a maximum number which the SRNC Signals 
to the CRNC using the maximum number of ULDPDCHIE. 
The number of uplink DPDCH can also vary and is therefore 
not known a priori to the CRNC either. 
0163 Generally speaking, to solve this second problem 
in the case of a variable spreading factor and/or a variable 
number of spreading codes, the invention essentially pro 
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vides for Said updating to be effected on the basis of a 
reference Spreading factor and/or a reference number of 
Spreading codes. 

0164. In an advantageous embodiment of the invention, 
the uplink reference spreading factor is the minimum 
Spreading factor Signaled in the radio link Setup request 
message (minimum UL channelization code length IE). 
0.165 Similarly, the uplink reference number of spread 
ing codes is the maximum number signaled in the radio link 
set up request message (maximum number of UL DPDCH 
IE). 
0166 It will also be noted that what has been stated above 
for the uplink direction can also apply to the downlink 
direction or Simultaneously to the uplink and downlink 
directions. 

0.167 FIG. 4 can also be used to illustrate one example 
of the means to be provided in a base station (or a UMTS 
Node B) and in a base station controller (or in a UMTS 
RNC) to implement the above kind of method of the 
invention. 

0168 Thus a base station (Node B) includes, in addition 
to other means that can be conventional means, means 13 for 
Signaling to a base Station controller its overall processing 
capacity, which is also known as the capacity credit, and the 
amount of that overall processing capacity, which is also 
known as the cost, for different Spreading factor values. 
0169. Thus a base station controller CRNC (controlling 
radio network controller) includes, in addition to other 
means that can be conventional means: 

0170 means 14 for receiving from a base station its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of that overall 
processing capacity, which is also known as the cost, 
for different Spreading factors, and 

0171 means 15 for updating the capacity credit on 
the basis of the consumption law, Said updating being 
effected, in the case of a variable spreading factor 
and/or a variable number of spreading codes, on the 
basis of a reference spreading factor and/or a refer 
ence number of Spreading codes. 

0172 In a first embodiment of the invention, the means 
15 can include means for receiving a predetermined value of 
the reference spreading factor and/or reference number of 
Spreading codes Signaled to the base Station controller 
(CRNC) by a separate base station controller (SRNC). 
0.173) In a second embodiment of the invention, the 
means 15 can include means or calculating a reference 
Spreading factor value from a parameter Signaled to the base 
station controller (CRNC) by a separate base station con 
troller (SRNC). 
0.174. Another option is for the means 15 to include 
means for receiving a reference spreading factor value 
signaled by a separate base station controller (SRNC) that 
calculates it itself. 

0.175. The above means can operate in accordance with 
the method described above; their particular implementation 
representing no particular problem for the perSon Skilled in 
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the art, Such means need not be described here in more detail 
than by Stating their function. 

0176). A third problem is that multicode transmission is 
currently not covered by the technical Specifications. 

0177. The solution of the invention to this third problem 
can be explained in the following manner. 

0.178 Multicode transmission corresponds to the use of a 
plurality of Spreading codes, which are also known as 
channelization codes, for the same coded composite trans 
port channel (CCTrCh). 
0179 The simplest solution is to consider that the cost for 
N codes is simply the sum of the costs of the individual 
codes (N times the cost of one code if the spreading codes 
have the same spreading factor), or more generally to derive 
the cost for N codes as a function of the cost for one code. 
This would avoid additional Signaling and would provide a 
Simpler way of taking account of multiple codes. 

0180. It would also be possible to consider that the cost 
of N codes corresponds to the cost of whichever of the N 
codes has the lowest spreading factor, although this seems 
leSS logical because the processing of N codes can be very 
different from the processing of one code. 

0181 Another option is to signal the various costs for 
different numbers N of codes, one for each number of codes 
and for each spreading factor. This would necessitate more 
Signaling, however. It could nevertheless be possible in the 
uplink direction, because multiple codes are authorized only 
for the minimum spreading factor. Thus limited Signaling 
would be necessary. 

0182 Generally speaking, to solve this third problem, in 
the case of multicode transmission using N spreading codes 
the invention essentially provides for Said updating to be 
effected on the basis of the cost for at least one of the N 
Spreading codes. 

0183 In an advantageous embodiment of the invention, 
the costs for the dedicated channels given in the consump 
tion law are a cost for each spreading code (channelization 
code). If multiple spreading codes are used either by the 
radio links (dedicated channels) or by the PDSCH, the cost 
credited to or debited from the capacity credit is taken as N 
times the cost of one code, where N is the number of codes. 

0184 Similarly, in an advantageous embodiment of the 
invention, the costs for the common channels given in the 
consumption law are a cost for each spreading code (chan 
nelization code). If multiple spreading codes are used by a 
physical channel, the cost credited to or debited from the 
capacity credit is taken as N times the cost of one code, 
where N is the number of codes. 

0185 FIG. 4 can also serve as an illustration of an 
example of the means to be provided in a base Station (or a 
UMTS Node B) and in a base station controller (or a UMTS 
RNC) to implement the above kind of method of the 
invention. 

0186 A base station (Node B) then includes, in addition 
to other means that can be conventional means, means 13 for 
Signaling to a base Station controller its overall processing 
capacity, which is also known as the capacity credit, and the 
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amount of that overall processing capacity, which is also 
known as the cost, for different values of the spreading 
factor. 

0187 Abase station controller (CRNC: controlling radio 
network controller) thus includes, in addition to other means 
that can be conventional means: 

0188 means 14 for receiving from a base station its 
overall processing capacity, which is also known as 
the capacity credit, and the amount of that overall 
processing capacity, which is also known as the cost, 
for different Spreading factors values, 

0189 means 15 for updating the capacity credit on 
the basis of the consumption law, Said updating being 
effected, in the case of multicode transmission using 
N spreading codes, on the basis of the costs for at 
least one of the N spreading codes. 

0190. The above means can operate in accordance with 
the method described above; their particular implementation 
representing no particular problem for the perSon Skilled in 
the art, Such means do not need to be described here in more 
detail than by Stating their function. 
0191 It will be noted that the term “updating used 
throughout the foregoing description in respect of the capac 
ity credit is intended to encompass not only operations 
which debit the capacity credit, if new radio resources are 
required, but also operations which credit the capacity 
credit, if radio resources are no longer necessary and are 
therefore returned. 

0192) 
0193 for the radio link set-up, radio link addition 
and common transport channel Set-up procedures the 
capacity credit is debited, 

In particular: 

0194 for the radio link deletion and common trans 
port channel deletion procedures the capacity credit 
is credited, 

0.195 for the radio link reconfiguration and common 
transport channel reconfiguration situation the 
capacity credit is debited or credited according to 
whether the difference between the allocation cost 
for the new bit rate and for the old bit rate is negative 
or positive. 

0196) Moreover, another object of the present invention 
is to propose a load and/or call admission control method 
taking account of the processing capacity of a base Station 
determined in accordance with the above credit mechanism. 

0197) Essentially, according to this method: 

0198 if the capacity credit in the uplink and/or 
downlink direction falls below a given first thresh 
old, the call admission control procedure can reject 
any new call until the capacity credit rises above a 
given Second threshold higher than or equal to the 
first threshold, 

0199 furthermore, if the capacity credit falls below 
a given threshold, which can be equal to one of the 
previous thresholds, an overload control procedure 
can be initiated. 
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0200. The present invention also provides a mobile radio 
System and a base Station controller for implementing a 
method of the above kind. 

0201 In the above description, the cost can be a function 
of the Spreading factor, as Specified in the current versions 
of the technical specifications referred to above. However, 
the principle So described is not limited to that Situation, and 
applies equally to a Situation in which the cost is a function 
of one or more other parameters, Such as the bit rate in 
particular. 

1. A method of managing processing resources in a mobile 
radio System in which a first entity manages radio resources 
and corresponding processing resources provided in a Sec 
ond entity Separate from the first entity, in which method: 

the Second entity Signals to the first entity its overall 
processing capacity, which is also known as the capac 
ity credit, and the amount of Said overall processing 
capacity, which is also known as the consumption law 
or the cost, as a function of the resources that are 
neceSSary, 

the first entity updates the capacity credit on the basis of 
the consumption law, 

in the case of radio resources corresponding to dedicated 
channels, a different cost is provided for the first radio 
link and for additional radio links, and 

in the case of radio resources corresponding to a common 
channel associated with a dedicated channel, Said 
updating is effected, in the case of the first radio link, 
on the basis of the cost for the dedicated channel and a 
cost for the associated common channel and, in the case 
of an additional radio link, on the basis of the cost for 
the dedicated channel only. 
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2. A method according to claim 1, wherein: 
in the case of the dedicated channel, the cost for a first 

radio link includes a cost for a radio link and an 
additional cost and the cost for an additional radio link 
includes only the cost for a radio link, 

in the case of a common channel associated with a 
dedicated channel, Said cost for the associated common 
channel corresponds to the cost of a radio link for the 
dedicated channel. 

3. A method according to claim 1, wherein Said cost for 
the associated common channel is Specific to that channel. 

4. A method according to any one of claims 1 to 3, 
wherein Said common channel associated with a dedicated 
channel is a downlink shared channel (DSCH). 

5. A method according to any one of claims 1 to 4, 
characterized in that the cost is a function of the Spreading 
factor. 

6. A mobile radio System for implementing a method 
according to any one of claims 1 to 5, in which System the 
first entity includes means for updating the capacity credit in 
the case of radio resources corresponding to a common 
channel associated with a dedicated channel on the basis of 
the cost for the dedicated channel and a cost for the 
asSociated common channel in the case of the first radio link 
and on the basis of the cost for the dedicated channel only 
in the case of an additional radio link. 

7. A base station controller for use in a mobile radio 
System for implementing a method according to any one of 
claims 1 to 5, Said base Station controller including means 
for updating the capacity credit in the case of a common 
channel associated with a dedicated channel, on the basis of 
a cost for the dedicated channel and a cost for the associated 
common channel in the case of the first radio link and on the 
basis of the cost for the dedicated channel only in the case 
of an additional radio link. 
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