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Description

TECHNICAL FIELD

[0001] The present invention discloses nodes and methods for improved common control channel access in a cellular
communications network.

BACKGROUND

[0002] At present, in a GSM/EDGE Radio Access Network, GERAN, it is possible to configure multiple Common
Control Channels, CCCHs, in a cell. The CCCHs are used by the GERAN network to perform control of the Mobile
Stations, MSs, in the cells of the GERAN network.
[0003] A mobile station, an MS, in a GERAN cell will "camp" on, i.e. be attached to, one of the CCCHs which are
configured for the cell of the MS, as determined by the so called "paging group" to which the MS belongs, which in turn
is determined by the MS’s International Mobile Subscriber Identity, its IMSI.
[0004] The current method, i.e. the one described above, of assigning MSs in a cell to one of a plurality of CCCHs in
a cell has some negative performance implications: First of all, there is a risk of the MSs in a cell being unevenly spread
among the CCCHs in the cell, and secondly, even in the case of severely uneven spread of the MSs among the CCCHs,
an overloaded CCCH can’t be offloaded by the other CCCHs.
[0005] Thus, an attempt to alleviate possible overloading of one or more CCCHs in a cell by increasing the number
of CCCHs in the cell will not be a certain way of overcoming the problem, since configuring e.g. 4 CCCHs in a cell is not
equivalent to increasing the CCCH capacity by a factor of 4.
[0006] EP 2040480 A1 describes a base station device and a mobile station device that tries a random access to the
base station device, where the mobile station device sets a random back off time representing an interval from when
the random access fails to when another random access is retried.
[0007] US 2006/0268772 A1 describes a channel allocating method for random access by setting up a channel area
dedicated for new access attempt among random access channels of a prescribed frame and allowing a mobile terminal
to attempt access to an access point via a prescribed random access channel corresponding to the channel area.
[0008] ERICSSON: "Introduction of Carrier Aggregation" describes a study on E-UTRA MAC protocol.
[0009] "3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Study on RAN
Improvements for Machine-type Communications (Relaease 10)" describes a study on RAN improvements for Machine-
type communications, essentially the traffic characteristics of different M2M applications with machine-type communi-
cations. The study also includes RAN enhancements for UTRA and EUTRA to improve the support of machine type
communications.

SUMMARY

[0010] It is an objective of the present invention to present a solution which overcomes at least some of the disadvan-
tages given above of present day distribution of MSs among the available common control channels in the cell of the MSs.
[0011] This object is addressed by the invention in that it discloses a Mobile Station, an MS, for a cellular communications
network. The MS is arranged to be attached to one of a plurality of k available Common Control Channels, CCCHs, in
a cell in the cellular communications network the CCCHs being used by the cellular communication network to control
the MS. The MS is also arranged to make successive attempts at uplink CCCH access until the MS gains CCCH access.
The MS is arranged to make CCCH access attempt number i on CCCH number x, where x is in the range of 1...k, where
x is determined by a function f, in the MS, where the function fi is arranged to prioritize the CCCH number x on which a
next uplink CCCH attempt is made according to a traffic class for which the MS makes the uplink CCCH attempt.
[0012] Thus, by means of the invention, an MS does not need to be restricted to the CCCH on which it is camped
when making uplink CCCH attempts. In this manner, the MSs in a cell will be distributed over the CCCHs in the cell in
a better manner than previously, in particular when the CCCH on which an MS is camped on is overloaded, something
which would otherwise have prevented that particular MS from making successful uplink CCCH attempts.
[0013] In embodiments of the MS, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
function f, is arranged to alter the CCCH on which the next uplink CCCH attempt is made in a sequential manner between
1 and k, i.e. uplink CCCH attempt number 1+1 is made on CCCH number x+1, uplink CCCH attempt number i+2 is
made on CCCH number x+2, and attempt number i+n is made on CCCH number x+n.
[0014] In embodiments of the MS, in the case of a failed uplink CCCGH attempt number i on CCCH number x, the
function fi arranged to alter the CCCH number x on which the next uplink CCCH attempt is made in a cyclic manner
between 1 and k.
[0015] In embodiments of the MS, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
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function fi arranged to alter the CCCH number x on which the next uplink CCCH attempt is made in a pseudo-random
manner between 1 and k.
[0016] In embodiments of the MS, the function fi is arranged to also prioritize the CCCH number x on which the next
uplink CCCH attempt is made according to the traffic class of the traffic for which the MS makes the uplink CCCH attempt.
[0017] In embodiments of the MS, the function fi is arranged to also determine in the range of 1...k in a first manner if
the MS belongs to a first group of MSs and in a second manner if the MS belongs to a second group of MSs.
[0018] In embodiments of the MS, the function fi is arranged to also determine the CCCH on which a first Uplink CCCH
attempt is made by the MS. The term "a first Uplink CCCH attempt" here refers to a point in time when the MS needs
access to the network.
[0019] In embodiments of the MS, the function fi is arranged to determine the CCCH on which a first Uplink CCCH
attempt is made by the MS as a function of the MS’s International Mobile Subscriber Identity.
[0020] In embodiments of the MS, the function fi, is arranged to determine the CCCH on which a first Uplink CCCH
attempt is made by the MS to be the CCCH on which the MS is camped.
[0021] In embodiments, the MS is an MS for a TDMA cellular communications network, and the function f, is arranged
to provide the MS with more than one uplink CCCH access attempt during one and the same TDMA time frame, in the
case of a failed uplink CCCH access attempt.
[0022] In embodiments, the MS is arranged to receive and decode a System Information, SI, message, from the cellular
communications network, which SI message comprises an Information Element, an 1E, with information on which CCCHs
that the function f, in the MS may use.
[0023] In embodiments, the MS is an MS for a GSM system.
[0024] In embodiments, the MS is an MS for a WCDMA system.
[0025] The method also discloses a method for operating a Mobile Station, an MS, in a cellular communications
network. The method comprises attaching the MS to one of a plurality of k available Common Control Channels, CCCHs,
in a cell in the cellular communications network, the CCCHs being used by the cellular communication network (100) to
control the MS and also comprises making successive attempts with the MS at uplink CCCH access until the MS gains
CCCH access. The method also comprises making CCCH access attempt number i with the MS on CCCH number x,
where x is in the range of 1 ...k, and also comprises determining x by a function f, in the MS, where the function fi is
arranged to prioritize the CCCH number x on which a next uplink CCCH attempt is made according to a traffic class for
which the MS makes the uplink CCCH attempt.
[0026] In embodiments of the method, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
method comprises using the function f, to 30 alter the CCCH on which the next uplink CCCH attempt is made in a
sequential manner between 1 and k, i.e. uplink CCCH attempt number 1+1 is made on CCCH number x+1, uplink CCCH
attempt number i+2 is made on CCCH number x+2, and attempt number i+n is made on CCCH number x+n.
[0027] In embodiments of the method, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
method comprises using the function f, to alter the CCCH number x on which the next uplink CCCH attempt is made in
a cyclic manner from 1 to k.
[0028] In embodiments of the method, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
method comprises using the function f, to alter the CCCH number x on which the next uplink CCCH attempt is made in
a pseudo-random manner between 1 and k.
[0029] In embodiments of the method, the function f, is also used to prioritize the CCCH number x on which the next
uplink CCCH attempt is made according to the traffic class of the traffic for which the MS makes the uplink CCCH attempt.
[0030] In embodiments of the method, the function f, is also used to determine x in the range of 1...k in a first manner
if the MS belongs to a first group of MSs and in a second manner if the MS belongs to a second group of MSs.
[0031] The invention also discloses a network node for a cellular communications network. The network node is
arranged to transmit System Information, SI, messages, to an MS in a cell in the cellular communications network, and
is arranged to insert an Information Element, an IE, in an SI message, where IE defines which CCCHs in the cell that
an MS may use for uplink CCCH access attempts, where IE is used by a function fi in MS to prioritize a CCCH number
x, on which the uplink CCCH attempt are made by the MS, according to a traffic class for which the MS makes the uplink
CCCH access attempts, where the CCCHs is used by the cellular communication network to control the MS.
[0032] In different embodiments, the network node is a Radio Base Station or a Base Station Controller for a GSM
system, or a Radio Network Controller for a WCDMA system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The invention will be described in more detail in the following, with reference to the appended drawings, in which

Fig 1 shows an overview of a prior art cellular communications network, and
Fig 2 shows a block diagram of an MS, and
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Figs 3-9 show time slot and CCCH usage in various embodiments, and
Fig 10 shows a block diagram of a network node, and
Fig 11 shows a schematic flowchart of a method.

DETAILED DESCRIPTION

[0034] Embodiments of the present invention will be described more fully hereinafter with reference to the accompa-
nying drawings, in which embodiments of the invention are shown. The invention may, however, be embodied in many
different forms and should not be construed as being limited to the embodiments set forth herein. Like numbers in the
drawings refer to like elements throughout.
[0035] The terminology used herein is for the purpose of describing particular embodiments only, and is not intended
to limit the invention.
[0036] Fig 1 shows an overview of a cell 105 in a cellular communications system 100 which comprises a number of
such cells. For each cell in the cellular communications system 100 there is a controlling node, a so called Radio Base
Station, RBS, shown as 110 in fig 1. In each cell, there may be one or more Mobile Stations, MSs, one of which is shown
as 115 in fig 1. The RBS 110 issues control commands to the MSs in the cell 105, which is done on one of a number of
available Common Control Channels, CCCHs, in the cell 105.
[0037] Each MS in the cell 105 will be "camped on" one of the available CCCHs in the cell, i.e. each MS will be attached
to the RBS 110 on one of the available CCCHs for control purposes. In addition, when an MS in the cell 105 wants to
make a so called uplink, UL, CCCH attempt, the MS will make the attempt on the CCCH on which it is camped at present.
[0038] In order to achieve a better distribution of MSs on the CCCHs which are available in a cell, an MS of the invention
has one or more of the following capabilities, which can either be combined with each other in different combinations or
used as "stand-alone" solutions:

1. Making better use of the CCCH resources when more than one CCCH is configured in the cell. This includes
pooling of the available CCCHs, and allowing for subsequent access attempts made by one and the same MS to
be spread over more than one CCCH, i.e. to be made on more than one CCCH.

2. Dividing the CCCH resources into a subset of resources (which could be overlapping), into which subsets different
MS categories (e.g. legacy devices and MTC, Machine Type Communication, devices) can be exclusively assigned
or nominally assigned such that they have precedence over devices having a different nominal resource assignment.
This allows for safeguarding the use of CCCH resources assigned to different MS categories by mitigating the
possibility of any given resource being overloaded.

3. Similarly to the above, allow for safeguarding of CCCH resources exclusively or nominally assigned to legacy
devices performing legacy.

4. Allow for an MS to attempt access on more than one uplink CCCH during one and the same access attempt.

[0039] The capabilities listed above can be used by an MS of the invention both in the case in which the CCCH uplink
access attempt is made solely on the initiative of the MS, i.e. autonomously triggered by the MS’s application layer, and
in the case in which the CCCH uplink access attempt is made in response to paging of the MS, i.e. a so called solicited
access attempt.
[0040] An MS 115 of the invention is arranged to make successive attempts at uplink, UL, CCCH access until it, i.e.
the MS 115, gains CCCH access, and the MS is arranged to make these successive CCCH attempts as follows: UL
CCCH access attempt number i is made on CCCH number x, where x is in the range of 1...k. The CCCH number x is
determined by a function fi which the MS 115 is equipped with.
[0041] In the following, reference will be made to "failed Uplink CCCH attempts". Failure is here taken to mean that
the MS 115 does not gain UL access, which can either be noticed by the MS 115 in that it fails to receive any message
granting it access to the network, or by an explicit message from the RBS 110 informing the MS 115 of the failure.
[0042] Before the function of the MS 115 of the invention and the function fi are described further, a block diagram of
an example of the MS 115 will be described with reference to fig 2. As shown in fig 2, the MS 115 comprises an antenna
unit for receiving and transmitting signals from/to the RBS 105 in fig. 1. In addition, there is a Receiver Unit (Rx) 119 for
reception of signals from the antenna unit 118, and a transmitter unit (Tx) 121 for the transmission of signals via the
antenna unit 118. The function of both the Receiver Unit 119 and the Transmitter Unit 121 is at least in part controlled
by a Control Unit 120, which, for example, can be a microprocessor. The Control Unit 120 is, in general, arranged to
control all or parts of the function of the MS 115. The MS 115 also comprises a Memory Unit 122, which is accessed by
the Control Unit 120.
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[0043] As is also shown in fig 2, the MS 115 comprises a function fi which is the function that is arranged to determine
which of the k available CCCH channels in the cell 100 that the MS should make its UL CCCH attempt or attempts on.
As shown in fig 2, the function fi can be arranged in the control unit 120, or, alternatively, it can be arranged as a separate
function in the MS 115, where it is accessed by the control unit 120, as an alternative to which the function fi is arranged
as a separate component in the MS 115, to control the choice of CCCH channel on which to make the CCCH uplink
attempts.
[0044] As mentioned previously, the MS 115 is arranged to be camped on one of a plurality of k available Common
Control Channels, CCCHs, in the cell 105. When the MS 115 needs to initiate uplink communication, i.e. communication
to the RBS 110, it starts this by making a so called CCCH Uplink access attempt, which it, as disclosed herein, does on
CCCH nr x, where x is in the interval of 1...k, and is determined by the function fi. If the UL CCCH access attempt is
successful, i.e. the MS 115 acquires an uplink connection to the RBS 110, no further UL CCCH attempts need be made.
However if the UL CCCH attempt is unsuccessful, the MS 115 is arranged to make further UL CCCH attempts until an
uplink connection is acquired. The function fi determines on which CCCH channel k that the UL CCCH attempts are
made, both the initial UL CCCH attempt and, where necessary, the following attempts as well.
[0045] Suitably, the function fi uses the MS’s so called IMSI, the International Mobile Subscriber Identity, in order to
determine which CCCH to make the UL CCCH access attempts on. Other factors which may also be used by the function
fi in other embodiments in order to determine which CCCH to make the UL CCCH access attempts on include, for
example, subscription level, e.g. preferential treatment for customers who pay more, the type of traffic to be transmitted
by the MS, the capacity of the MS so that newer MSs with a higher capacity are treated differently than older devices
with lower capacity, the access type, so that, for example, emergency calls are given more preferential treatment, and
the traffic load in the network at the moment.
[0046] In brief, this principle can be explained as follows: Assume a cell with 4 CCCHs, although the invention is
applicable for all multiple CCCH scenarios. In order to mitigate the drawbacks of prior art solutions, when an MS 115
wants to make an UL CCCH access (i.e. RACH,. Random Access Channel), regardless of which CCCH number that
the MS 115 "camped" on at present, the MS will make its first UL CCCH access attempt on CCCH number f1(IMSI), i.e.
the first CCCH on which an Uplink attempt is made will be determined as a function of the MS’s IMSI. If UL CCCH access
attempt on CCCH number f1(IMSI) fails (e.g. due to contention resolution failure), the second attempt will be conducted
on CCCH number f2(IMSI) and so forth. Thus, attempt number i will be conducted on CCCH number fi(IMSI).
[0047] In one embodiment, if UL CCCH attempt number i on CCCH number x fails, the function fi alters the CCCH on
which the next UL CCCH attempt is made in a sequential manner between 1 and k, i.e. so that UL CCCH attempt number
i+1 is made on CCCH number x+1, UL CCCH attempt number i+2 is made on CCCH number x+2. In general, in this
embodiment, the function fi chooses the CCCH for the next UL CCCH attempt so that attempt number i+n is made on
CCCH number x+n, until UL access is acquired by the MS 115.
[0048] In one version of this embodiment, if UL CCCH attempt number i on CCCH number x fails, the function fi alters
the CCCH number x on which the next UL CCCH attempt is made in a cyclic manner between 1 and k. This would work
as follows: as mentioned previously, the first UL CCCH access attempt suitably occurs on the CCCH on which the MS
115 is camped at the moment, and, in the case of a failed first attempt, subsequent attempts are made on the next
CCCH number, as determined in a cyclic, right-shift fashion by the function fi. Assume that there are 4 CCCHs in the
cell 105 of the MS 115. How the CCCHs for the UL CCCH attempts are determined can then be defined as fi (IMSI) =
((fcamping(IMSI)+i-2) mod k)+1. This embodiment is depicted in fig 3 as "embodiment 2", where superscript 2 indicates
the embodiment, and five UL CCCH access attempts are shown, denoted R1 to R5, with subscript "i" denoting access
attempt i, with fcamping(IMSI) = 1. Naturally, the cyclic right-shift fashion can instead be replaced by a cyclic left shift or
other permutations of cyclic shifts.
[0049] In another version, in the case of a failed uplink CCCH attempt, the function fi alters the CCCH number x on
which the next UL CCCH attempt is made in a pseudo-random manner between 1 and k. This would work as follows:
as mentioned previously, the first UL CCCH access attempt suitably occurs on the CCCH on which the MS 115 is camped
at the moment, and, in the case of a failed first attempt, subsequent attempts are made on an CCCH number which is
determined in a pseudo-random manner between 1 and k, where k is the total number of available CCCHs in the cell
105, i.e. in the example used previously, k=4.
[0050] Determining a CCCH for an UL CCCH access attempt in a pseudo-random manner can, in general, be done
starting with any UL CCCH access attempt following a first such attempt, or generally for any subset of the UL CCCH
access attempts (including the entire set of access attempts). In order to illustrate this principle, reference will be made
to fig 3, where the embodiment with pseudo-random CCCH generation by the function fi is shown as "Embodiment 3".
In the example shown in fig 3 as "Embodiment 3", fcamping(IMSI) has been chosen as 1, i.e. fCamping(IMSI) has been
chosen within the range of available CCCHs, and k, i.e. the number of available CCCH channels has been chosen as
4. Further, the MS in question makes 5 access attempts, denoted R1 to R5 in fig 3, with the superscript 3 indicating
example 3, and the subscript "i" denoting access attempt i. As an example, consider the following pseudo-random
sequence, which will yield the results depicted in fig 3 as "embodiment 3":
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f1(IMSI) = 4
f2(IMSI) = 2
f3(IMSI) = 3
f4(IMSI) = 1
f5(IMSI) = 3

[0051] In the embodiments referred to in fig 3 as embodiments 2 and 3, which have been described above, it has been
shown how the function fi in the MS 115 "generates" a CCCH on which to make the next UL CCCH access attempt. In
a further embodiment, which will be referred to as "embodiment 4", and shown in fig 4 as such, the function fi is arranged
to "safeguard" the CCCH resources in the cell of the MS with regard to different traffic classes for MSs which are equipped
with the function fi. This is done by letting the function fi prioritize the CCCH number x on which the next UL CCCH
attempt is made by an MS according to the traffic class of the traffic for which the MS 115 makes the UL CCCH attempt.
[0052] This can be explained as follows: In prior art systems, there is no CCCH resource differentiation between traffic
classes ("classes" in the sense that, for example, one MS may be a person making an emergency call, while another
MS might be an electrical meter reporting power usage.) for the general population of MSs that attempt UL CCCH access,
i.e. all access attempts are treated as having equal importance in an operator’s network.
[0053] Thus, since, in prior art, the UL CCCH is a shared resource, a large amount of non-urgent MSs may overload
the entire CCCH resource, thereby making it nearly impossible for any MS to make a successful CCCH access attempt,
and effectively blocking all network access in the current cell.
[0054] The mechanism referred to herein as "embodiment 4" could also be expanded to allow for several groups of
differently prioritized MSs, where the concept of a prioritized MS ultimately stems from the fact that different priorities
will be associated with the applications supported by different MS. Multiple applications having different priorities may
even be supported within the context of a specific MS, and as such, successive access attempts from one and the same
MS may have different priorities for UL access attempts.
[0055] In order to further explain this embodiment, i.e. embodiment 4, regard two sets of MSs, one with traffic denoted
as "prioritized" and the other with traffic denoted as "non-prioritized". By providing these different sets of MSs with
different input parameters to their respective CCCH functions fi, it will be possible to create "subsets" of CCCHs where
only higher prioritized traffic is allowed, or where a combination of lower and higher prioritized traffic is allowed.
[0056] It’s again assumed that the number of CCCHs in the cell of the MSs, i.e. the variable k, is equal to 4. Now, let
the CCCH functions fi for the prioritized set of MSs be defined in the interval [1, 4] and the function fi for the non-prioritized
set of MSs be defined in the interval [3, 4]. If we also let the function fi of an MS generate the CCCH for the MS’s UL
CCCH access attempt by means of the MS’s IMSI, i.e. f(IMSl), this will then give us: 

[0057] The possible outcomes for the different CCCH functions fi are depicted in fig 4, which shows that the prioritized
MSs will make their UL CCCH access attempts on CCCHs [1, 4], and the non-prioritized MSs will make their UL CCCH
access attempts on CCCHs [3, 4].
[0058] As shown in fig 4, in the embodiment referred to as "embodiment 4", the prioritized MSs have an evenly
distributed probability over all CCCHs, i.e. in this case CCCHs 1-4, and the non-prioritized MSs have an evenly distributed
probability over "their" CCCHs, in this case CCCHs 3 and 4. In a further embodiment in which the function fi is also
designed to safeguard the CCCH resources in the cell of the MS with regard to different traffic classes for MSs which
are equipped with the function fi, the function fi may also be biased, so that CCCHs chosen for higher prioritized traffic
classes have a lower probability of overlapping with the CCCH chosen for a differently (lower) prioritized traffic class.
Use embodiment 3 from above as an example, and let the function fi again use an MS’s IMSI in order to generate the
CCCH for the MS’s next CCCH UL access attempt, i.e. fi(IMSI).

[0059] If we further regard the IMSI as a stochastic variable; then  may be chosen such that

 IMSI∈IIMSI. If, within these subcategories of CCCH

indices, the distribution for the prioritized MS is still uniform and the probabilities Pr for the CCCHs 1-4 are as below: 
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then the probability of generating a CCCH index for the prioritized MS will be as depicted in fig 5, which also has the
heading CCCHs, Embodiment 5. Here, it is assumed that the distribution of the CCCHs for non-prioritized MS is still
uniform.
[0060] Embodiments 4 and 5 were thus aimed at safeguarding CCCH resources for different traffic classes. The
present invention also encompasses embodiments which will safeguard CCCH resources for "legacy" MSs, i.e. MSs
which are not equipped with the function fi, but which always use the CCCH on which they are camped for their UL
CCCH access attempts. Such MSs, i.e. "legacy" MSs may need to be safeguarded from new categories of MS (i.e. MSs
which are equipped with embodiments of the function fi as described herein), so that the legacy MSs are not adversely
impacted, e.g. by having their ability to make emergency calls adversely impacted.
[0061] This can be achieved by means of arranging the function fi to also determine the number x of the CCCH on
which UL CCCH access attempts are made in the range of 1...k in a first manner if the MS (115) belongs to a first group
of MSs and in a second manner if the MS (115) belongs to a second group of MSs. Embodiments of this will be described
below as embodiments 6, 7 and 8.
[0062] For such cases, in one embodiment of the invention, the legacy MSs in a cell or in an entire system, use a
limited number or subset of the available CCCHs (<4, if the total amount of CCCHs is 4), and the "new" MSs use another
subset of the available CCCHs, e.g. all 4. The CCCHs for the new devices may, of course, be further sub-divided as
described with the embodiments above. For simplicity however, no such sub-division will be assumed in the following
examples of the embodiments which safeguard legacy MSs.
[0063] In an embodiment referred to as embodiment 6, assume that 4 CCCHs are configured in a cell, out of which
2, CCCHs 1 and 2, are devoted to legacy MSs. The legacy MSs will not be able to spread their accesses randomly, but
will use only their CCCH based on their IMSI, which is also the CCCH on which they are camped. They would thus be
more or less evenly distributed between CCCHs 1 and 2 in this example. Assume further that 2 more CCCHs, numbers
3 and 4, are configured for MSs with the function fi. The new ("non-legacy") MSs could then be allowed to only make
UL CCCH access attempts on CCCHs 3 and 4, as illustrated in fig 3. In addition, as is also shown in fig 6, the function
fi of the new MSs, is arranged to let the CCCHs on which the new MSs make their UL CCCH access attempts be evenly
distributed, i.e. in this case so that the probability of using CCCHs 3 and 4 for UL CCCH access attempts will be 50%
for each of CCCH 3 and 4.
[0064] In a further embodiment, here referred to as embodiment 7, the same assumptions are made as in embodiment
6, but with the difference that the new MSs may perform UL CCCH access attempts on all of the CCCHs available in
the cell, with equal probability. This is illustrated in fig 7 as embodiment 7, in which four CCCHs are assumed.
[0065] In embodiment 8, we make the same assumptions as in embodiments 6 and 7, but with the difference that the
new (non-legacy) MSs may perform UL CCCH access attempts on all (here, 4 CCCHs {1, 2, 3, 4}) with a biased probability
in their functions fi so that the MSs have a higher probability of making their UL CCCH access attempts mainly on CCCHs
3 and 4. This is illustrated in fig 9, which shows a probability of 0.15 for CCCHs 1 and 2, and 0.35 each for CCCHs 3 and 4.
[0066] In one embodiment, here referred to as embodiment 9, the MS 115 is an MS for a TDMA cellular communications
network, and the function fi in the MS provides the MS with more than one UL CCCH access attempt during one and
the same TDMA time frame in the case of a failed UL CCCH access attempt.
[0067] Embodiment 9 is illustrated in fig 9 with the superscript 9. Fig 9 shows six successive UL CCCH access attempts
being made, with the first two attempts (i.e. R1 and R2) being made using the same TMDA frame and comprising the
first access attempt period, the next two access attempts (R3 and R4) are made using the same TMDA frame comprising
the second access attempt period, and access attempts R5 and R6 are made using the same TMDA frame which
comprises the third access attempt period.
[0068] Fig 9 also shows a version of embodiment 9, shown in fig 9 as embodiment 9’. In this version of embodiment
9, an MS also makes more than one access attempt within the same TDMA frame, but uses a different sequence of
CCCHs as compared to embodiment 9.
[0069] An MS of the invention will be arranged to receive information on which CCCHs it may perform its UL CCCH
access attempts, i.e. this information will be needed by the function fi in the MS. Regarding the CCCHs which are to be
used by "legacy" MSs, this is of course those CCCHs which are broadcasted in the legacy information element in System
Information (SI) message as per legacy procedures.
[0070] Any legacy device will then, after reading the broadcasted system info as described above, only be aware of
the legacy configured CCCHs and perform access according to legacy procedures, i.e. with all access attempts on the
CCCH which it is mapped to, given its IMSI.
[0071] However, the CCCHs to be used an MS of the invention may be inserted as a new information element, IE, in
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the appropriate broadcasted SI message, and only inventive MSs will be able to decode this new information element,
as opposed to legacy MSs.
[0072] Thus, the MS 115 is arranged to receive and decode a System Information, SI, message, from the cellular
communications network 100, which SI message comprises an Information Element, an IE, with information on which
CCCHs that the function fi in the MS may use.
[0073] The exact method of how the MS 115 should perform its UL CCCH attempts, i.e. the exact mechanism of the
function fi, may be communicated to the MSs via any of the means as listed below (or any combination thereof), i.e.:

1. The MS 115 is pre-configured on how to perform UL CCCH access.

2. The MS 115 is configured via Over-The-Air method (OTA) regarding how to perform UL CCCH access

3. The MS 115 is configured using NAS (Non Access Stratum) signaling at registration procedures like Attach to
the network, Routing/Location/Tracking Area or Session management procedures like PDP Context Activation.

4. Broadcasting this information in the system information in the cell.

[0074] The invention also discloses a network node for a cellular communications network, arranged to transmit the
information on which CCCHs that the function fi in the MS 115 may use as a System Information, SI, message. In various
embodiments, the network node is a Radio Base Station, an RBS, or a Base Station Controller, BSC, for a GSM system,
or a Radio Network Controller for a WCDMA system...
[0075] Fig 10 shows a schematic block diagram of such a network node 110 for the cellular communications network
100. The network node 110 is arranged to transmit System Information, SI, messages, to the MSs 115 in a cell in the
cellular communications network, and is arranged to insert an Information Element, an IE, in an SI message, which IE
defines which CCCHs in the cell that the MS 115 may use for its UL CCCH access attempts.
[0076] As shown in fig 10, the network node 110 comprises an antenna interface 111 for interfacing with an antenna
which is internal or external to the network node 110, and which is used for receiving and transmitting signals from/to
the MS 115. The network node 110 also comprises an I/O-interface 112 for interfacing both with the antenna interface
112 and for handling the network node’s communication with other nodes which are not connected to the network node
by means of wireless transmissions.
[0077] As is also shown in fig 10, the network node 1100 also comprises a Receiver Unit (Rx) 117 for reception of
signals from the antenna interface 111 via the I/O interface 112, and a transmitter unit (Tx) 113 for the transmission of
signals from the antenna unit interface 111 via the I/O interface 112. The function of both the Receiver Unit 117 and the
Transmitter Unit 113 is at least in part controlled by a Control Unit 116, which, for example, can be a microprocessor.
The Control Unit 116 is, in general, arranged to control all or parts of the function of the network node 110. The network
node 110 also comprises a Memory Unit 114, which is accessed by the Control Unit 116.
[0078] In different embodiments, the network node 110 is either a Radio Base Station, a Base Station Controller for
a GSM system or a Radio Network Controller for a WCDMA system.
[0079] Fig 11 shows a flowchart of a method 11. Reference numbers from figs 1 and 2 will also be used in order to
describe the method. The method 11 is for operating a Mobile Station, an MS 115, in a cellular communications network
100, and comprises, as shown in step 12, camping the MS on one of a plurality of k available Common Control Channels,
CCCHs, in a cell 105 in the cellular communications network 100. The method 11 also comprises, step 13, making
successive attempts with the MS at uplink CCCH access until the MS 115 gains CCCH access. In addition, the method
11 comprises, step 14, making CCCH access attempt number i with the MS on CCCH number x, where x is in the range
of 1...k, and also comprises, step 15, determining x by a function fi in the MS 115.
[0080] In embodiments according to the method 11, in the case of a failed uplink CCCH attempt number i on CCCH
number x, the method comprises, step 16, using the function fi to alter the CCCH on which the next uplink CCCH attempt
is made in a sequential manner between 1 and k, i.e. uplink CCCH attempt number i+1 is made on CCCH number x+1,
uplink CCCH attempt number i+2 is made on CCCH number x+2, and attempt number i+n is made on CCCH number x+n.
[0081] In embodiments according to the method 11, in the case of a failed uplink CCCH attempt number i on CCCH
number x, the method comprises, step 17, using the function fi to alter the CCCH number x on which the next uplink
CCCH attempt is made in a cyclic manner from 1 to k.
[0082] In embodiments according to the method 11, in the case of a failed uplink CCCH attempt number i on CCCH
number x, the method comprises, step 18, using the function fi to alter the CCCH number x on which the next uplink
CCCH attempt is made in a pseudo-random manner between 1 and k.
[0083] In embodiments according to the method 11, the function fi is also used to prioritize the CCCH number x on
which the next uplink CCCH attempt is made according to the traffic class of the traffic for which the MS 115 makes the
uplink CCCH attempt.



EP 2 628 349 B1

9

5

10

15

20

25

30

35

40

45

50

55

[0084] In embodiments according to the method 11, the function fi is also used to determine x in the range of 1...k in
a first manner if the MS 115 belongs to a first group of MSs and in a second manner if the MS 115 belongs to a second
group of MSs.
[0085] In the drawings and specification, there have been disclosed exemplary embodiments of the invention. However,
many variations and modifications can be made to these embodiments without substantially departing from the principles
of the present invention. Accordingly, although specific terms are employed, they are used in a generic and descriptive
sense only and not for purposes of limitation.
[0086] In some implementations, the functions or steps noted in the blocks may occur out of the order noted in the
operational illustrations. For example, two blocks shown in succession may in fact be executed substantially concurrently
or the blocks may sometimes be executed in the reverse order, depending upon the functionality/acts involved.
[0087] Embodiments of the invention are described with reference to the drawings, such as block diagrams and/or
flowcharts. It is understood that several blocks of the block diagrams and/or flowchart illustrations, and combinations of
blocks in the block diagrams and/or flowchart illustrations, can be implemented by computer program instructions. Such
computer program instructions may be provided to a processor of a general purpose computer, a special purpose
computer and/or other programmable data processing apparatus to produce a machine, such that the instructions, which
execute via the processor of the computer and/or other programmable data processing apparatus, create means for
implementing the functions/acts specified in the block diagrams and/or flowchart block or blocks.
[0088] These computer program instructions may also be stored in a computer-readable memory that can direct a
computer or other programmable data processing apparatus to function in a particular manner, such that the instructions
stored in the computer-readable memory produce an article of manufacture including instructions which implement the
function/act specified in the block diagrams and/or flowchart block or blocks.
[0089] The computer program instructions may also be loaded onto a computer or other programmable data processing
apparatus to cause a series of operational steps to be performed on the computer or other programmable apparatus to
produce a computer-implemented process such that the instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the functions/acts specified in the block diagrams and/or flowchart
block or blocks..

Claims

1. A Mobile Station, MS (115), for a cellular communications network (100), arranged to be attached to one of a plurality
of k available Common Control Channels, CCCHs, in a cell (105) in the cellular communications network (100), the
CCCHs being used by the cellular communication network (100) to control the MS (115), the MS (115) also being
arranged to make successive attempts at uplink CCCH access until the MS (115) gains CCCH access, the MS (115)
being characterized in that it is arranged to make CCCH access attempt number i on CCCH number x, where x
is in the range of 1...k, where x is determined by a function fi in the MS (115), where the function fi is arranged to
prioritize the CCCH number x on which a next uplink CCCH attempt is made according to a traffic class for which
the MS (115) makes the uplink CCCH attempt.

2. The MS (115) of claim 1, in which, in the case of a failed uplink CCCH attempt number i on the CCCH number x,
the function fi is arranged to alter the CCCH on which the next uplink CCCH attempt is made in a sequential manner
between 1 and k, i.e. uplink CCCH attempt number i+1 is made on CCCH number x+1, uplink CCCH attempt number
i+2 is made on CCCH number x+2, and attempt number i+n is made on CCCH number x+n.

3. The MS (115) of claim 1, in which, in the case of a failed uplink CCCH attempt number i on CCCH the number x,
the function fi is arranged to alter the CCCH number x on which the next uplink CCCH attempt is made in a cyclic
manner from 1 to k.

4. The MS (115) of claim 1, in which, in the case of a failed uplink CCCH attempt number i on CCCH number x, the
function fi is arranged to alter the CCCH number x on which the next uplink CCCH attempt is made in a pseudo-
random manner between 1 and k.

5. The MS (115) of any of claims 1-4, in which the function fi is arranged to also determine x in the range of l..k in a
first manner if the MS (115) belongs to a first group of MSs and in a second manner if the MS (115) belongs to a
second group of MSs.

6. The MS (115) of any of claims 1-5, in which the function fi is arranged to also determine the CCCH on which a first
Uplink CCCH attempt is made by the MS (115).
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7. The MS (115) of claim 6, in which the function fi is arranged to determine the CCCH on which Uplink CCCH attempts
are made by the MS (115) as a function of the MS’s International Mobile Subscriber Identity.

8. The MS (115) of claim 7, in which the function fi is arranged to determine the CCCH on which a first Uplink CCCH
attempt is made by the MS (115) to be the CCCH to which the MS (115) is attached.

9. The MS (115) of any of claims 1-8, being an MS for a TDMA cellular communications network (100), in which the
function fi is arranged to provide the MS with more than one uplink CCCH access attempt during one and the same
TDMA time frame, in the case of a failed uplink CCCH access attempt.

10. The MS (115) of any of claims 1-9, being arranged to receive and decode a System Information, SI, message, from
the cellular communications network (100), which SI message comprises an Information Element, an IE, with infor-
mation on which CCCHs that the function fi in the MS may use.

11. The MS (115) of any of claims 1-10, in which the function fi is pre-configured regarding how to determine the CCCH
number x.

12. The MS (115) of any of claims 1-10, being arranged to have the function fi configured via an Over-The-Air (OTA)
method regarding how to determine the CCCH number x.

13. The MS (115) of any of claims 1-11, being arranged to have the function fi configured via Non-Access Stratum (NAS)
signaling at a registration procedure to the network.

14. A method (11) for operating a Mobile Station, MS (115), in a cellular communications network (100), comprising
(12) attaching the MS to one of a plurality of k available Common Control Channels, CCCHs, in a cell (105) in the
cellular communications network (100), the CCCHs being used by the cellular communication network (100) to
control the MS (115), the method also comprising (13) making successive attempts with the MS at uplink CCCH
access until the MS (115) gains CCCH access, the method being characterized in that it comprises (14) making
CCCH access attempt number i with the MS on CCCH number x, where x is in the range of 1...k, and in that the
method comprises (15) determining x by a function fi in the MS (115), where the function fi is arranged to prioritize
the CCCH number x on which a next uplink CCCH attempt is made according to a traffic class for which the MS
(115) makes the uplink CCCH attempt.

15. A network node (110), for a cellular communications network (100), being arranged to transmit System Information,
SI, messages, to an MS (115) in a cell in the cellular communications network, the network node (110) being
characterized in that it is arranged to insert an Information Element, an IE, in an SI message, where IE defines
which CCCHs in the cell that the MS (115) may use for uplink CCCH access attempts, where IE is used by a function
fi in MS (115) to prioritize a CCCH number x, on which an uplink CCCH attempt are made by the MS (115), according
to a traffic class for which the MS (115) makes the uplink CCCH access attempts, where the CCCHs is used by the
cellular communication network (100) to control the MS (115).

Patentansprüche

1. Mobilstation (MS; 115) für ein zellulares Kommunikationsnetzwerk (100), die angeordnet ist, um mit einem von einer
Vielzahl von k verfügbaren allgemeinen Steuerkanälen (CCCHs) in einer Zelle (105) in dem zellularen Kommuni-
kationsnetzwerk (100) verbunden zu werden, wobei die CCCHs von dem zellularen Kommunikationsnetzwerk (100)
verwendet werden, um die MS (115) zu steuern, wobei die MS (115) ebenfalls angeordnet ist, um aufeinanderfol-
gende Versuche eines Uplink-CCCH-Zugangs zu unternehmen, bis die MS (115) einen CCCH-Zugang erlangt,
wobei die MS (115) dadurch gekennzeichnet ist, dass sie angeordnet ist, um einen CCCH-Zugangsversuch
Nummer i zu einem CCCH Nummer x zu unternehmen, wobei x sich in dem Bereich 1...k befindet, wobei x durch
eine Funktion fi in der MS (115) bestimmt wird, wobei die Funktion fi angeordnet ist, um den CCCH Nummer x, auf
dem der nächste Uplink-CCCH-Versuch unternommen wird, gemäß einer Verkehrsklasse, für die die MS (115) den
Uplink-CCCH-Versuch unternimmt, zu priorisieren.

2. MS (115) nach Anspruch 1, wobei im Falle eines fehlgeschlagenen Uplink-CCCH-Versuchs Nummer i auf dem
CCCH Nummer x die Funktion fi angeordnet ist, um den CCCH, auf dem der nächste Uplink-CCCH-Versuch un-
ternommen wird, in einer sequentiellen Art zwischen 1 und k zu ändern, d. h. ein Uplink-CCCH-Versuch Nummer
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i+1 wird auf dem CCCH Nummer x+1 unternommen, ein Uplink-CCCH-Versuch Nummer i+2 wird auf dem CCCH
Nummer x+2 unternommen und ein Versuch Nummer i+n wird auf dem CCCH Nummer x+n unternommen.

3. MS (115) nach Anspruch 1, wobei im Falle eines fehlgeschlagenen Uplink-CCCH-Versuchs Nummer i auf dem
CCCH Nummer x, die Funktion fi angeordnet ist, um den CCCH Nummer x, auf dem der nächste Uplink-CCCH-
Versuch unternommen wird, in einer zyklischen Art von 1 bis k zu ändern.

4. MS (115) nach Anspruch 1, wobei im Falle eines fehlgeschlagenen Uplink-CCCH-Versuchs Nummer i auf dem
CCCH Nummer x, die Funktion fi angeordnet ist, um den CCCH Nummer x, auf dem der nächste Uplink-CCCH-
Versuch unternommen wird, auf eine pseudo-zufällige Art zwischen 1 und k zu ändern.

5. MS (115) nach einem der Ansprüche 1-4, wobei die Funktion fi angeordnet ist, um ebenfalls x in einem Bereich
1...k auf eine erste Art zu bestimmen, falls die MS (115) zu einer ersten Gruppe von MSs gehört, und auf eine zweite
Art, falls die MS (115) zu einer zweiten Gruppe von MSs gehört.

6. MS (115) nach einem der Ansprüche 1-5, wobei die Funktion fi angeordnet ist, um ebenfalls den CCCH, auf dem
der erste Uplink-CCCH-Versuch von der MS (115) unternommen wird, zu bestimmen.

7. MS (115) nach Anspruch 6, wobei die Funktion fi angeordnet ist, um den CCCH, auf dem Uplink-CCCH-Versuche
von der MS (115) unternommen werden, als eine Funktion der Internationalen Identität des Mobilfunkteilnehmers
der MS zu bestimmen.

8. MS (115) nach Anspruch 7, wobei die Funktion fi angeordnet ist, um zu bestimmen, dass der CCCH, auf dem ein
erster Uplink-CCCH-Versuch von der MS (115) unternommen wird, der CCCH ist, mit dem die MS (115) verbunden
ist.

9. MS (115) nach einem der Ansprüche 1-8, wobei die MS eine MS für ein TDMA zellulares Kommunikationsnetzwerk
(100) ist, wobei die Funktion fi angeordnet ist, um im Falle eines fehlgeschlagenen Uplink-CCCH-Zugangsversuchs
mehr als einen Uplink-CCCH-Zugangsversuch in ein und demselben TDMA-Zeitrahmen für die MS bereitzustellen.

10. MS (115) nach einem der Ansprüche 1-9, wobei die MS angeordnet ist, um eine Systeminformations-(SI)-Nachricht
vom dem zellularen Kommunikationsnetzwerk (100) zu empfangen und zu decodieren, wobei die SI-Nachricht ein
Informationselement (IE) mit Informationen darüber umfasst, welche CCCHs die Funktion fi in der MS verwenden
kann.

11. MS (115) nach einem der Ansprüche 1-10, wobei die Funktion fi vorkonfiguriert ist im Bezug darauf, wie der CCCH
Nummer x zu bestimmen ist.

12. MS (115) nach einem der Ansprüche 1-10, wobei die MS angeordnet ist, um die Funktion fi über ein Over-The-
Air(OTA)-Verfahren im Bezug darauf, wie der CCCH Nummer x zu bestimmen ist, konfigurieren zu lassen.

13. MS (115) nach einem der Ansprüche 1-11, wobei die MS angeordnet ist, um die Funktion fi über eine Non-Access-
Stratum(NAS)-Signalisierung während einer Registrierungsprozedur für das Netzwerk konfigurieren zu lassen.

14. Verfahren (11) zum Betreiben einer Mobilstation, (MS; 115) in einem zellularen Kommunikationsnetzwerk (100),
das Folgendes umfasst:
Verbinden (12) der MS mit einem von einer Vielzahl von k verfügbaren Allgemeinen Steuerkanälen (CCCHs) in
einer Zelle (105) in dem zellularen Kommunikationsnetzwerk (100), wobei die CCCHs von dem zellularen Kommu-
nikationsnetzwerk (100) verwendet werden, um die MS (115) zu steuern, wobei das Verfahren ebenfalls ein Unter-
nehmen (13) von aufeinanderfolgenden Versuchen mit der MS eines Uplink-CCCH-Zugriffs umfasst, bis die MS
(115) einen CCCH-Zugriff erlangt, wobei das Verfahren dadurch gekennzeichnet ist, dass es ein Unternehmen
(14) eines CCCH-Zugriffsversuchs Nummer i mit der MS auf einem CCCH Nummer x umfasst, wobei x sich in dem
Bereich 1...k befindet, und dadurch, dass das Verfahren ein Bestimmen (15) von x durch eine Funktion fi in der MS
(115) umfasst, wobei die Funktion fi angeordnet ist, um den CCCH Nummer x, auf dem der nächste Uplink-CCCH-
Versuch unternommen wird, gemäß einer Verkehrsklasse, für die die MS (115) den Uplink-CCCH-Versuch unter-
nimmt, zu priorisieren.

15. Netzwerkknoten (110) für ein zellulares Kommunikationsnetzwerk (100), wobei der Netzwerkknoten angeordnet ist,
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um Systeminformations-(SI)-Nachrichten an die MS (115) in einer Zelle in dem zellularen Kommunikationsnetzwerk
zu übertragen, wobei der Netzwerkknoten (110) dadurch gekennzeichnet ist, dass er angeordnet ist, um ein
Informationselement (IE) in eine SI-Nachricht einzubringen, wobei das IE definiert, welche CCCHs in der Zelle die
MS (115) für Uplink-CCCH-Zugangsversuche verwenden kann, wobei das IE von einer Funktion fi in der MS (115)
verwendet wird, um einen CCCH Nummer x, auf dem ein Uplink-CCCH-Versuch von der MS (115) unternommen
wird, gemäß einer Verkehrsklasse, für die die MS (115) Uplink-CCCH-Versuche unternimmt, zu priorisieren, wobei
die CCCHs von dem zellularen Kommunikationsnetzwerk (100) verwendet werden, um die MS (115) zu steuern.

Revendications

1. Station mobile, MS (115), pour un réseau de communications cellulaire (100), agencée pour être rattachée à l’un
d’une pluralité de k Canaux de Contrôle Communs, CCCH, disponibles dans une cellule (105) dans le réseau de
communications cellulaire (100), les CCCH étant utilisés par le réseau de communications cellulaire (100) pour
contrôler la MS (115), la MS (115) étant également agencée pour effectuer des tentatives successives lors d’un
accès CCCH de liaison montante jusqu’à ce que la MS (115) obtienne un accès CCCH, la MS (115) étant carac-
térisée en ce qu’elle est agencée pour effectuer un nombre de tentatives d’accès CCCH i sur un numéro CCCH
x, où x est dans la plage de 1...k, où x est déterminé par une fonction fi dans la MS (115), où la fonction fi est
agencée pour prioriser le numéro CCCH x sur lequel une prochaine tentative CCCH de liaison montante est effectuée
selon une classe de trafic pour laquelle la MS (115) effectue la tentative CCCH de liaison montante.

2. MS (115) selon la revendication 1, dans laquelle, dans le cas d’un nombre de tentatives CCCH de liaison montante
échouées i sur le numéro CCCH x, la fonction fi est agencée pour modifier le CCCH sur lequel la prochaine tentative
CCCH de liaison montante est effectuée de manière séquentielle entre 1 et k, c.-à-d. un nombre de tentatives CCCH
de liaison montante i+1 est effectué sur un numéro CCCH x+1, un nombre de tentatives CCCH de liaison montante
i+2 est effectué sur un numéro CCCH x+2, et un nombre de tentatives i+n est effectué sur un numéro CCCH x+n.

3. MS (115) selon la revendication 1, dans laquelle, dans le cas d’un nombre de tentatives CCCH de liaison montante
échouées i sur le numéro CCCH x, la fonction fi est agencée pour modifier le numéro CCCH x sur lequel la prochaine
tentative CCCH de liaison montante est effectuée de manière cyclique de 1 à k.

4. MS (115) selon la revendication 1, dans laquelle, dans le cas d’un nombre de tentatives CCCH de liaison montante
échouées sur le numéro CCCH x, la fonction fi est agencée pour modifier le numéro CCCH x sur lequel la prochaine
tentative CCCH de liaison montante est effectuée de manière pseudo-aléatoire entre 1 et k.

5. MS (115) selon l’une quelconque des revendications 1 à 4, dans laquelle la fonction fi est agencée pour déterminer
également x dans la plage de 1...k d’une première manière si la MS (115) appartient à un premier groupe de MS
et d’une seconde manière si la MS (115) appartient à un second groupe de MS.

6. MS (115) selon l’une quelconque des revendications 1 à 5, dans laquelle la fonction fi est agencée pour déterminer
également le CCCH sur lequel une première tentative CCCH de Liaison montante est effectuée par la MS (115).

7. MS (115) selon la revendication 6, dans laquelle la fonction fi est agencée pour déterminer le CCCH sur lequel des
tentatives CCCH de Liaison montante sont effectuées par la MS (115) en fonction de l’Identité Internationale d’Abonné
Mobile de la MS.

8. MS (115) selon la revendication 7, dans laquelle la fonction fi est agencée pour déterminer le CCCH sur lequel une
première tentative CCCH de Liaison montante est effectuée par la MS (115) comme étant le CCCH auquel la MS
(115) est rattachée.

9. MS (115) selon l’une quelconque des revendications 1 à 8, qui est une MS pour un réseau de communications
cellulaire TDMA (100), dans laquelle la fonction fi est agencée pour fournir à la MS plus d’une tentative d’accès
CCCH de liaison montante pendant une seule et même trame de temps TDMA, dans le cas d’une tentative d’accès
CCCH de liaison montante échouée.

10. MS (115) selon l’une quelconque des revendications 1 à 9, qui est agencée pour recevoir et décoder un message
d’Information Système, SI, en provenance du réseau de communications cellulaire (100), lequel message SI com-
prend un Elément d’Information, un IE, avec des informations sur les CCCH que la fonction fi dans la MS peut utiliser.
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11. MS (115) selon l’une quelconque des revendications 1 à 10, dans laquelle la fonction fi est pré-configurée concernant
la manière de déterminer le numéro CCCH x.

12. MS (115) selon l’une quelconque des revendications 1 à 10, qui est agencée pour que la fonction fi soit configurée
via une méthode Over-The-Air (OTA) concernant la manière de déterminer le numéro CCCH x.

13. MS (115) selon l’une quelconque des revendications 1 à 11, qui est agencée pour que la fonction soit configurée
via une signalisation de Strate de Non-Accès (NAS) lors d’une procédure d’enregistrement au réseau.

14. Procédé (11) pour exploiter une Station Mobile, MS (115), dans un réseau de communications cellulaire (100),
comprenant (12) le rattachement de la MS à l’un d’une pluralité de k Canaux de Contrôle Communs, CCCH,
disponibles dans une cellule (105) dans le réseau de communications cellulaire (100), les CCCH étant utilisés par
le réseau de communications cellulaire (100) pour contrôler la MS (115), le procédé comprenant également (13)
l’exécution de tentatives successives avec la MS lors d’un accès CCCH de liaison montante jusqu’à ce que la MS
(115) obtienne un accès CCCH, le procédé étant caractérisé en ce qu’il comprend (14) l’exécution d’un nombre
de tentatives d’accès CCCH i avec la MS sur un numéro CCCH x, où x est dans la plage de 1...k, et en ce que le
procédé comprend (15) la détermination de x par une fonction fi dans la MS (115), où la fonction fi est agencée
pour prioriser le numéro CCCH x sur lequel une prochaine tentative CCCH de liaison montante est effectuée selon
une classe de trafic pour laquelle la MS (115) effectue la tentative CCCH de liaison montante.

15. Noeud de réseau (110), pour un réseau de communications cellulaire (100), qui est agencé pour transmettre des
messages d’Information Système, SI, à une MS (115) dans une cellule dans le réseau de communications cellulaire,
le noeud de réseau (110) étant caractérisé en ce qu’il est agencé pour insérer un Elément d’Information, un IE,
dans un message SI, où IE définit les CCCH dans la cellule que la MS (115) peut utiliser pour des tentatives d’accès
CCCH de liaison montante, où IE est utilisé par une fonction fi dans la MS (115) pour prioriser un numéro CCCH
x, sur lequel une tentative CCCH de liaison montante est effectuée par la MS (115), selon une classe de trafic pour
laquelle la MS (115) effectue les tentatives d’accès CCCH de liaison montante, où les CCCH sont utilisés par le
réseau de communications cellulaire (100) pour contrôler la MS (115).
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