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1. 

SYSTEM FOR UPDATING ANEIGHBOUR 
CELL LIST (NCL) OF A WIRELESS ACCESS 
NODE OF A TELECOMMUNICATIONS 
ARCHITECTURE AND METHOD 

THEREFORE 

PRIORITY CLAIM TO RELATED 
APPLICATIONS 

This application is a national stage application under 35 
U.S.C.S371 of PCT/EP2010/064823, filed Oct. 5, 2010, pub 
lished as WO 2011/042433A1 on Apr. 14, 2011, and claiming 
priority to European Application No. 09172399.9, filed Oct. 
7, 2009, which application and publication is incorporated 
herein by reference and made a parthereof in its entirety, and 
the benefit of priority of which is claimed herein. 

FIELD OF THE INVENTION 

The invention relates to the field of telecommunications 
systems and a method in telecommunications architecture. 
More specifically, the invention relates to a telecommunica 
tions architecture comprising at least a first and a second 
wireless access network between which user terminals can be 
transferred and a method in Such a telecommunications sys 
tem, wherein the neighbour cell lists (NCLs) of at least a 
wireless access node of the first and/or second wireless access 
network can be updated using a system. 

BACKGROUND OF THE INVENTION 

When moving through the coverage area of a wireless 
access cellular network, mobile user terminals continuously 
scan the spectrum for pilot or reference signals (beacons) in 
order to determine which cell (base station) to camp on. In 
idle mode, this is referred to as cell reselection, while in 
active? dedicated mode, this is referred to as handover. The 
cell-specific list of surrounding cells that are considered for 
cell reselection or handover is called the neighbour cell list 
(NCL), which is stored in each base station and broadcast 
within the cell. The mobile user terminal receives and stores 
the NCL. The NCL contains the cells for which the mobile 
user terminal should send measurement reports (when certain 
criteria are met) to the base station currently serving the user 
terminal. 

In case of multiple, cooperating wireless access cellular 
networks, each cell not only has an intra-network NCL, but 
also an inter-network NCL. 
The optimisation of the NCLs is traditionally done with the 

aid of off-line planning tools, using path loss predictions and 
(off-line) optimisation algorithms. Currently, automated con 
figuration and optimisation of intra-network NCLS and inter 
network NCLS, based on e.g. actual measurement feedback 
from user terminals, observed mobility patterns, base station 
scans and handover statistics, are being investigated. 
3GPP TS 36.300, V8.9.0, discloses an automatic neigh 

bour relation (ANR) function to relieve an operator from the 
burden of manually managing neighbour relations. Such an 
ANR function resides in the eNode-B (eNB) of an LTE net 
work and manages a conceptual neighbour relation table 
(NRT). A neighbour detection function is used to find new 
neighbours and to add them to the NRT, whereas a neighbour 
removal function removes outdated neighbours from the 
NRT. The eNB instructs a user terminal from a serving cell to 
look for neighbour cells of other networks by scanning all 
cells. The user terminal first reports the physical cell identifier 
(PCI) of the detected cells in the other network. When the 
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2 
eNB receives the reports from the user terminals containing 
the PCI’s of the cells, the eNB instructs the user terminal, 
using the newly discovered cell as a parameter, to read the 
Cell Global Identifier (CGI) and further cell information from 
the neighbouring cells. The user terminal also reports this 
information to the serving cell. The eNB may then update the 
NRT using the information reported from the user terminals. 

SUMMARY OF THE INVENTION 

A system is disclosed for a telecommunications architec 
ture that comprises a first wireless access network having a 
first wireless access node for which at least one first neigh 
bour cell list is defined and a second wireless access network 
having a second wireless access node for which at least one 
second neighbour cell list is defined. 
The system comprises a detector configured for detecting 

user terminals about to be transferred, i.e. for which cell 
reselection or handover will be performed, from the first 
wireless access node of the first wireless access network to the 
second wireless access node of the second wireless access 
network. 
The system also comprises a request generator configured 

for requesting from the first wireless access node one or more 
of the detected user terminals to report cell information of a 
plurality of wireless access nodes of at least one of the first 
wireless access network and the second wireless access net 
work. The telecommunications system, particularly at least 
one of the first and the second wireless access node, also 
comprises a receiver configured for receiving the cell infor 
mation from one or more of the detected user terminals. 
Updating means are provided configured for updating at least 
one of the first neighbour cell list and the second neighbour 
cell list using the received cell information. 
A method in a telecommunications architecture is also 

disclosed. User terminals about to be transferred from the first 
wireless access node of the first wireless access network to the 
second wireless access node of the second wireless access 
network are detected. From the first wireless access node, one 
or more of the detected user terminals are requested to report 
cell information of a plurality of wireless access nodes of at 
least one of the first wireless access network and the second 
wireless access network. The cell information is received 
from one or more of the detected user terminals and at least 
one of the first neighbour cell list and the second neighbour 
cell list is updated using the received cell information. 

Furthermore, a mobile user terminal containing at least one 
neighbour cell list of the first wireless access node is dis 
closed. The terminal comprises a receiver for receiving the 
request for reporting cell information of a plurality of wire 
less access nodes of at least one of the first wireless access 
network and the second wireless access network. The mobile 
terminal also contains scanning means configured for detect 
ing the cell information from the wireless access nodes, at 
least one of the wireless access nodes being absent in the 
neighbour cell list, and a transmitter for transmitting the 
detected cell information. At present, standardization does 
not allow mobile terminals to measure cells not present in the 
NCL. However, there are no intrinsic obstacles for making 
performing such measurements. The mobile terminal is 
arranged for temporarily storing the detected cell information 
and transmitting the detected cell information to the second 
wireless access node after being transferred from the first to 
the second wireless access network. 

It is noted that in the present application the terms wireless 
access node and cell are used as similar terms. The skilled 
person will appreciate that a single wireless access node may 
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provide multiple cells and that, typically, a neighbour cell list 
is defined for each of the cells of such a node. 
The plurality of wireless access nodes of which cell infor 

mation is requested may exclude the first wireless access 
node, or more particularly, the cell thereof currently serving 
the user terminal. On the other hand, the plurality of wireless 
access nodes would typically include cells that are absent in 
the neighbour cell list stored in the user terminal for regularly 
reporting measurement reports to the serving cell. Otherwise, 
since the neighbour cell list is obtained from the serving cell, 
the detection of the cell information by the user terminal 
would be restricted to this list and would therefore only be 
suitable for verifying the existing NCL and not for adding 
new neighbouring cells to the list. In an embodiment, the user 
terminal performs a complete scan for all cells in the first 
wireless access network (possibly excluding the currently 
serving cell) and/or all cells in the second wireless access 
network to allow the telecommunications system to obtain a 
complete picture of the available cells around the first wire 
less access node. This complete information containing the 
scan of all cells may then be used for updating the NCL(s). 
Alternatively, the user terminal may compare the received 
complete information with the NCL it has obtained from the 
first wireless access node and only report cell information of 
cells not present on the current NCL. 
The first and second wireless access networks may differin 

radio access technology (e.g. GSM and UMTS or UMTS and 
LTE), the deployed release of a given radio access technol 
ogy, the used frequency spectrum (e.g. the 900 MHz and 1800 
MHz frequency bands (the latter also being referred to as a 
DCS network) for GSM, different 5 MHz carriers for UMTS) 
and/or wireless access networks of different mobile opera 
tors. The wireless access network may also differ in the type 
of cells provided, e.g. macro cells and pico cells. 
The disclosed system and method are able to specifically 

direct the request for cell information for the first and/or 
second network to user terminals in the regions where cell 
reselection or handover from the first to the second wireless 
access network is about to occur. By collecting this informa 
tion specifically at cell reselection or handover moments, the 
updating of the NCL is inherently based on the inter-network 
neighbours that a user terminal experiences in the cell rese 
lection or handover region, where the reports of the user 
terminal measurements are most relevant for construing the 
NCL. 

In some instances, user terminals may move rapidly 
through an area and cell reselection and handover to the 
second wireless access network should be performed quickly. 
In such cases, insufficient time may be available for perform 
ing the scan for obtaining the cell information for the first 
wireless access network and for reporting the cell information 
to the telecommunications system via the first wireless access 
network. The embodiments of the invention as defined in 
claims 2 and 10 provide additional time for completing the 
method by performing the cell reselection or handover as 
soon as the mobile user terminal has been instructed for 
performing the scan for cell information for the first and/or 
the second wireless access network. By temporarily storing 
the cell information resulting from the scan at the mobile user 
terminal, the user terminal may carry the cell information to 
the second network where it has sufficient time to report the 
cell information of the plurality of wireless access nodes of 
the first wireless access network via the second network. 

The cell information of the wireless access nodes of the 
first wireless access network may be used for updating the 
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4 
neighbour cell list of the first wireless access node and/or for 
updating the neighbour cell list of the second wireless access 
node, or the cells thereof. 
The updating of the neighbour cell list of the second wire 

less access node is relevant for user terminals reselecting cells 
or handed over from the second wireless access node to the 
first wireless access network, i.e. in the cell reselection or 
handover direction reverse to the direction travelled by the 
terminals reporting the cell information. Since other user 
terminals will be transferred from the second wireless access 
network to the first wireless access network, the neighbour 
cell list of the first wireless access node may also be updated 
in this way. 
The cell information of the plurality of access nodes of the 

first wireless access network as received via the second wire 
less access node may also be transferred back to the first 
wireless access node, e.g. for updating the intra-network 
neighbour cell list, as defined in claim 3 and, optionally, in 
claim 10. In a particular example, this embodiment may be 
used to reduce the so-called missing neighbour effect in a 
UMTS network, here being the first wireless access network. 
User terminals equipped to connect to UMTS networks are 
restricted to gathering cell information as defined in the 
neighbour cell list received from the base station currently 
serving the user terminal. An absent cell in the neighbour cell 
list of the base station will thus never be measured and 
reported by the user terminal as a result of this restriction of 
the user terminal. When the signal of a missing neighbour is 
too strong, call drops may occur. The present embodiments 
may reduce this problem by instructing the user terminals to 
also scan for cell information of wireless access nodes of the 
UMTS network being absent in the neighbour cell list (and 
thus possibly revealing the existence of cells not present in the 
neighbour cell list of the base station) and to report this via the 
second wireless access network back to the first wireless 
access node. The NCL of the first wireless access node may 
then be updated with the missing neighbour cell. 
The user terminals may also be instructed to obtain the cell 

information of the plurality of wireless access nodes of the 
second wireless access network shortly before cell reselec 
tion or handover to the second wireless access node of this 
network and report the cell information to the telecommuni 
cations system via this second wireless access node, i.e. after 
cell re-selection or handover. This embodiment is defined in 
claims 4 and 11. 

Again, the cell information of the wireless access nodes of 
the second wireless access network may be used for updating 
the neighbour cell list of the first wireless access node and/or 
for updating the neighbour cell list of the second wireless 
access node. The cell information obtained for the access 
nodes of the second wireless access network may be relevant 
for the second wireless access network itself, e.g. for updating 
the intra-network NCL, in view of the missing neighbour 
effect occurring in particular types of network such as UMTS, 
as discussed above for the first wireless access network. 
The cell information of the plurality of access nodes of the 

second wireless access network as received via the second 
wireless access node may be transferred back to the first 
wireless access node as defined in claim 5 and, optionally, in 
claim 11. In doing so, the first wireless access node may 
update its neighbour cell list using the received cell informa 
tion obtained shortly before cell reselection or handover, even 
when the user terminals have insufficient time for reporting 
the cell information for the plurality of wireless access nodes 
of the second wireless access network directly to the first 
wireless access node. The updated NCL is relevant for cell 
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reselection or handover from the first wireless access node to 
the second wireless access network for other user terminals. 

Ofcourse, when sufficient time for reporting the cell infor 
mation of the plurality of wireless access nodes of the second 
network is available, this cell information obtained shortly 
before cell reselection or handover to the second wireless 
access network can be reported directly to the first wireless 
access node, as defined in the embodiments of claims 6 and 
12. 

It is not required that all handover or cell reselection 
instances trigger a scan for cell information by the user ter 
minals. A wireless access node may for instance indicate on 
its broadcast channel not only whether handovers and/or cell 
reselections should trigger Such reporting, but also a likeli 
hood parameter which the terminal can use to flip a (biased) 
coin in determining whetherit should send cell information at 
a specific handover or cell reselection instance. Alternatively, 
the wireless access node may explicitly signal to the specific 
user terminal whether it should do the cell measurement and 
reporting. In this manner, the amount of cell information 
reporting can be tuned, which relates to a trade-off between 
the measurement overhead (signalling load) and the potential 
for neighbour cell list optimisation. 
One embodiment of tuning the amount of cell list optimi 

sation traffic is to use the location information from the user 
terminals as a selection criterion as defined in claim 7. The 
location information may e.g. be obtained from a GPS mod 
ule in the user terminal or by means of measurements using 
the first and/or the second wireless access network. This 
location information can be useful e.g. in identifying where 
handover regions exist, and in solving location-specific out 
ages or problems, e.g. dropped calls due to missing neigh 
bour. It may also be useful when an operator changes con 
figuration (optimisation of downlink power, antenna tilt, etc) 
and wants to measure the effect on the cells relevant for 
inter-RAT cell change or handover. 

Another advantageous selection criterion for determining 
which user terminals should report cell information is the 
transfer threshold that may have been set by the operator(s) of 
the telecommunication system, as defined in claim 8. The 
transfer threshold determines at what level (typically involv 
ing pilot signal measurements) cell reselection or handover 
would occur. The transfer threshold for cell reselection or 
handover from the first wireless access network to the second 
wireless access network may be asymmetric (i.e. a different 
transfer threshold Th2 applies for a transfer from the second 
to the first wireless access network) and may also be depen 
dent on the service type of the service received by the user 
terminal when connected to the first wireless access node. As 
an example, a user terminal provided with a voice service by 
a cell of an LTE network that is handed over to a GSM 
network might not be handed over back to the LTE network. 
This is because the operator chooses this mode of operation. 
In Such a case, although this user terminal is a detected user 
terminal in the sense that it is about to be transferred to the 
second wireless access network (GSM), it is not selected for 
reporting requested to report cell information of the plurality 
of wireless access nodes of the first wireless access network 
(the LTE network), since the handover in the direction back to 
the first network (the LTE network) will generally not be 
made. On the other hand, for a user terminal using a data 
service that is temporarily handed over from an LTE network 
to a GSM network, a handover back to the LTE network is 
generally preferred and Such user terminals can be selected to 
report cell information of the plurality of wireless access 
nodes of the second network. The embodiment of the tele 
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6 
communications system of claim 8 may also be used for the 
method in the telecommunications system as defined in 
claims 10-13. 

Hereinafter, embodiments of the invention will be 
described in further detail. It should be appreciated, however, 
that these embodiments may not be construed as limiting the 
Scope of protection for the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 provides a schematic illustration of a telecommu 

nication system comprising a first and a second wireless 
access network, each having a plurality of wireless access 
nodes, according to an embodiment of the invention; 

FIG. 2 provides a schematic illustration of a mobile user 
terminal and wireless access nodes configured for performing 
a method according to an embodiment of the invention; 

FIGS. 3A and 3B provide a schematic illustration of a 
telecommunications system and a flow chart for operating 
Such a system, wherein cell information of wireless access 
nodes of the first wireless access network is obtained and 
reported via the second wireless access network; and 

FIGS. 4A and 4B provide a schematic illustration of a 
telecommunications system and a flow chart for operating 
Such a system, wherein cell information of wireless access 
nodes of the second wireless access network is obtained and 
reported via the first wireless access network. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of first wireless access 
nodes 1A-1C of a first wireless access network and second 
wireless access nodes 2A-2D of a second wireless network. 
As an example, the first wireless access nodes 1A-1C are 
eNBs of an Long Term Evolution (LTE) network, whereas the 
second wireless access nodes 2A-2D are NodeBs of an 
UMTS network. Other examples includes wireless access 
networks differing in other radio access technologies (RATs), 
e.g. GSM and UMTS, differences in the deployed release of 
a given radio access technology, differences in the used fre 
quency spectrum (e.g. the 900 MHz and 1800 MHz frequency 
bands (the latter also being referred to as a DCS network) for 
GSM, different 5 MHz carriers for UMTS) and/or wireless 
access networks of different mobile operators. The wireless 
access network may also differ in the type of cells provided, 
e.g. macro cells and pico cells. 
The wireless access nodes 1A-1C and 2A-2D can be con 

trolled by control systems as schematically illustrated in FIG. 
1. As an example, the control system may be Operation and 
Maintenance Centres (OMCs) as generally known in the art. 
The OMCs of the wireless access networks can be intercon 
nected. Other connections between the wireless access net 
works can be used as well. If the wireless access nodes of the 
first and second wireless access networks originate from the 
same vendor, a single OMC can be used. 

Each of the wireless access nodes 1A-1C and 2A-2D may 
contain at least one neighbour cell list (NCL). In FIG. 1, 
NCL-1A and NCL-2A are indicated as NCL of the corre 
sponding wireless access nodes. When a wireless access node 
provides multiple cells, typically each cell has a correspond 
ing NCL. 
A wireless access node broadcasts the NCL and mobile 

user terminals 3 camping on Such a cell receive and store the 
NCL. The NCL is typically used to instruct the mobile termi 
nal 3 which cells to monitor and to report every now and then 
the received signal strengths of each of the monitored cells, 
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such that the network can make a decision whether or not the 
mobile terminal 3 should select or should be handed over to 
another cell. 
As an example, the mobile terminal 3 receives the NCL-1A 

from wireless access node 1A to which it is currently con 
nected. NCL-1A contains the cell(s) of neighbouring access 
nodes 1B and 1C and mobile terminal 3 monitors the signal 
strengths of these cells and reports these to the wireless access 
node 1A. Such an NCL-1A is referred to as an intra-network 
NCL. NCL-1A may also list neighbouring access nodes 2A 
and 2B of the second wireless access network, in which case 
NCL-1A would be referred to as an inter-network NCL. 
NCL-1A may also be a combined NCL, i.e. a combination of 
an intra-network and an inter-network NCL. Currently, auto 
mated configuration and optimisation of intra-network NCLS 
and inter-network NCLS is based on e.g. actual measurement 
feedback from user terminals 3 as disclosed in 3GPP TS 
36.300, V8.9.0. 

Referring also to FIG. 2, an embodiment will now be 
described in further detail, wherein intra-network NCL-1A 
contains the cells of eNBs 1B and 1C and inter-network 
NCL-1A contains the cells of NodeBS 2A and 2B. Note that 
inter-network NCL-1A does not yet contain NodeBs 2C and 
2D. 

Mobile user terminal 3 is assumed to camp on a cell of eNB 
1A and is monitoring the cells of eNB's 1B, 1C and NodeBs 
2A and 2B as indicated in the intra-network and inter-network 
NCLS transmitted in the cell under consideration. The mobile 
user terminal 3 regularly sends measurement reports to the 
eNB 1A as generally known in the art. 
As illustrated schematically in FIG. 2, eNB 1A contains a 

cell reselection/handover detector 10 that recognizes that 
mobile terminal 3 requires a cell reselection or handover to 
NodeB 2A of the second wireless access network. The cell 
reselection or handover indication triggers the following 
sequence of events in eNB 1A. 

First, it may be determined whether or not the mobile 
terminal 3 for which a cell reselection or handover indication 
is received should participate, i.e. should be selected, in the 
process for updating (which includes the verification of the 
correctness) of an NCL, such as NCL-1A or NCL-2A. To that 
end, the eNB1A contains a selection module 11 for selecting 
a part of the user terminals 3 for which a cell reselection or 
handover indication is detected. In this manner, it is possible 
to filter an appropriate portion the user terminals for which 
cell reselection or handover is about in order to reduce unnec 
essary signalling over the first and/or second wireless access 
network. The decision whether or not to participate in the 
updating process, i.e. whether or not to provide information to 
the telecommunication system allowing the updating of the 
NCL’s, may either be taken at the mobile terminal or at the 
telecommunications system, particularly eNB 1A. 
As an example, eNB 1A may indicate on its broadcast 

channel not only whether handovers and/or cell reselections 
should trigger Such reporting, but also a likelihood parameter 
which the terminal 3 can use to flip a biased coin in determin 
ing whether it should send information at a specific handover 
or cell reselection instance. Alternatively, eNB 1A may 
explicitly signal to the specific user terminal 3 whether it 
should do the cell measurement and reporting. In this manner, 
the amount of cell information reporting can be tuned, which 
relates to a trade-off between the measurement overhead (sig 
nalling load) and the potential for neighbour cell list optimi 
sation. 
An advantageous selection criterion at the side of the eNB 

1A for determining which user terminals 3 should report cell 
information is the transfer threshold that may have been set by 
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the operator(s) of the telecommunications system between 
the first and the second wireless access networks. The transfer 
threshold determines at what level (typically involving pilot 
signal measurements) cell reselection or handover would 
occur. The transfer threshold Th1 for cell reselection or han 
dover from the first wireless access network to the second 
wireless access network may be asymmetric (i.e. a different 
transfer threshold Th2 applies for a transfer from the second 
to the first wireless access network) and may also be depen 
dent on the service type of the service enjoyed by the user 
terminal when connected to the first wireless access node. 

In FIG. 1, the user terminal 3 camping on a cell of eNB1A 
of an LTE network using a data service that is about to be 
handed over to NodeB 2A of an UMTS network will gener 
ally be handed over back to the LTE network, if possible, 
because the operator applies a low threshold for handing over 
the user terminal 3 from the UMTS network to the LTE 
network for data services but a much higher threshold for 
handing over the user terminal to the UMTS network. In such 
a case, since a transfer between the networks is more likely in 
one direction than in the other, the terminal 3 may or may not 
be selected for providing information useful for the NCL 
updating process as will now be described in further detail. 
The selection stage of user terminals 3 may be omitted 

completely or may be selectively applied, e.g. during particu 
lar hours of the day or at particular stages of the configuration 
and optimisation of the network. 
Once user terminal 3 has been selected, request generator 

12 in FIG. 2 is activated in order to request the user terminal 
3 to report cell information of a plurality of wireless access 
nodes. 
The plurality of wireless access nodes of which cell infor 

mation is requested may exclude the cell of eNB1A currently 
serving the user terminal 3. On the other hand, the plurality of 
wireless access nodes would typically include cells that are 
absent in the neighbour cell list NCL-1A stored in the user 
terminal 3 for regularly reporting measurement reports to the 
serving cell. In the example of FIG. 1, the cell information 
requested would typically include cell information of at least 
one of the cells NodeB2C or NodeB 2D. In other words, the 
user terminal 3 should at least monitor other cells than 
included in the neighbour cell list NCL-1A. 
The user terminal 3, to that end, contains a receiver 20 (see 

FIG. 2) for receiving the request for reporting cell informa 
tion of a plurality of wireless access nodes. The actual deter 
mination for which cells the cell information should be 
obtained and/or should be reported may be performed in the 
eNB 1A (and than being signalled to the user terminal 3) 
and/or internally in the user terminal 3. 
When the updating of e.g. NCL-1A would only involve the 

determination whether additional cells should be included in 
the list, cell information may only be obtained for the cells of 
NodeB 2C and NodeB 2D. NCL-1A may be used to deter 
mine which cell(s) should be excluded for the gathering of 
cell information for the purpose of updating the NCL in such 
a case. However, when NCL-2A should be updated, the cells 
listed in NCL-1A should not necessarily be excluded. 
On the other hand, if the NCL updating is also used to 

verify the existing NCL, cell information for one or more cells 
of the existing NCL should be gathered as well. In a particular 
embodiment, user terminal 3 comprises a determination mod 
ule 21 for determining for which cells the cell information for 
the purpose of the NCL update should be gathered. As men 
tioned, the determination by the determination module 21 
may be fully based on instructions received from the wireless 
access node eNB 1A or may be (partly) based on an internal 
comparison algorithm of the user terminal 3, using the copy 
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of NCL-1A stored in a section of storage 22. The stored NCL 
may also be applied (illustrated by the arrow between scan 
ning module 23 and determination module 21) after detecting 
(apart of) the cell information of all the available cells, as will 
be explained in further detail below. 

The gathering of cell information for the purpose of updat 
ing an NCL may also be performed independently of the NCL 
stored in the user terminal 3. In Such a case, the user terminal 
3 preferably gathers cell information of all measurable cells. 
The measurement is performed by a scanning module 23. 

The scanning module 23 detects the cell information of one or 
more cells of wireless access nodes of the first and/or the 
second wireless access network. 
The user terminal 3 is configured for storing the obtained 

cell information CI, or a derivative thereof, in a section of the 
storage means 22. While NCL-1A is normally erased from 
the storage means 22 after cell reselection or handover (in 
order to store the NCL of the new cell), the cell information 
remains stored for at least a particular period after the cell 
reselection or handover in order to transmit the cell informa 
tion CI to the telecommunications system via the new cell 
using transmitter 24. 

After cell reselection or handover to a cell of NodeB 2A, 
the transmitter 24 transmits the cell information CI, obtained 
while camping on the cell of eNB 1A, to a receiver 13 of 
NodeB 2A. Receiver 13 forwards the cell information to an 
updater 14 configured for updating (including verification) of 
the NCL-2A using the cell information CI. 
When sufficient time is available, the mobile user terminal 

3 may also transmit the cell information CI to the first wireless 
access network, particularly eNB 1A, in order to e.g. update 
NCL-1A, prior to cell reselection or handover to NodeB2A. 
This transmission is shown by the dashed arrow from trans 
mitter 23 towards eNB 1A. 

In a particular example, a request is sent from request 
generator 12 to user terminal 3 to obtain cell information of 
the second wireless access network when user terminal is 
about to be handed over to this network. First, user terminal 3, 
using scanning means 23 detects as many PCI’s (physical cell 
identifiers) as possible. As an example, the PCI’s of the cells 
of nodes 2A-2D are detected. The PCI’s are generally trans 
mitted on a specialized channel (a pilot channel for UMTS). 
Using NCL-1A stored in storage 22 and determination mod 
ule 21, the PCI’s of NodeB 2A and NodeB 2B are omitted 
from the further processing, since these are already present in 
NCL-1A. The scanning means then detects the signal 
strengths of the pilot channel of the remaining cells identified 
by the PCI’s of NodeB2C and NodeB 2D. It may turnout that 
the signal strength for the cell of NodeB 2D is too low and, 
therefore, determination module 21 also omits further pro 
cessing for cell NodeB 2D. 

Subsequently, the scanning means tunes to the broadcast 
channel BCH of the cell of NodeB 2C and detects the GCID 
(global cell identifier) of this cell. If sufficient time is avail 
able before handover to the NodeB2A occurs, the GCID and 
(possibly) other information is transmitted as cell informa 
tion, using transmitter 24, to eNB 1A where it is received by 
receiver 13. Updater 14 may be used to update NCL-1A by 
adding wireless access node NodeB 2C, as illustrated. The 
other information may e.g. comprise location information of 
the mobile terminal 3, obtained using GPS module 25, when 
the scanning for available cells was performed. 

However, time may be insufficient to complete the cell 
information gathering process and transmission of the cell 
information via the currently serving cell prior to handover. 
The GCID of NodeB2C may then be stored as cell informa 
tion CI in storage 22. User terminal 3 may then be handed 
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10 
over to NodeB2A and transmission of the cell information CI 
may be performed using transmitter 24 to transmit the cell 
information CI to receiver 13 of NodeB2A. 
The cell information CI revealing the existence of NodeB 

2C, i.e. the cell thereof, as an appropriate neighbour cell may 
be used for updating NCL-2A (for which the cell of NodeB 
2C can be called a missing neighbour, since it was not 
present in NCL-2A) and for updating NCL-1A via a connec 
tion between the first wireless access network and the second 
wireless access network transporting cell information CI or a 
derivative thereof. This connection is indicated by the dashed 
arrow A in FIG. 2 and may e.g. be implemented using the 
OMC-2 and OMC-1 presented in FIG. 1. 

Instead of or in addition to obtaining and reporting cell 
information of the second wireless access network, the 
mobile user terminal 3 may obtain cell information related to 
the first wireless access terminal. Reference is made to FIGS. 
3A and 3B for an example of this. 

In order to aid the automated optimisation of inter-network 
NCL, in one embodiment of the presented invention as illus 
trated in FIGS. 3A and 3B, an active terminal 3, just before 
making a handover from network A to network B, takes a 
Snapshot of the pilot channel strengths it sees in network A. 
indicated by the measurement report. The terminal 3 per 
forms a global scan and does not limit itself to considering 
only cells on the current NCL in order to identify potential 
cell candidates for adoption in the existing NCLs. Once the 
handover to network B is completed, user terminal 3 reports 
this snapshot to the new serving cell in network B. The new 
serving cell in network B can combine this report with other 
equivalent reports obtained from other handed-over termi 
nals, in order to periodically optimise its inter-network NCL. 
The intra-network NCL of the originally serving cell may be 
updated as well by making the obtained cell information 
available to this cell using a connection between the wireless 
access networks. 

FIGS. 4A and 4B provide another representation of an 
embodiment already discussed with reference to FIG. 2. The 
active terminal, just before making a handover from network 
A to network B, takes a Snapshot of the pilot channel strengths 
it sees in network B, reports this to its source cell in network 
A (if sufficient time is available) and then undergoes the 
handover to the target cell in network B. Equivalently to the 
above description, now the source cell in network A can use 
these reports to self-optimise its inter-network NCL. The 
advantage of the second embodiment is that the cell in which 
the NCL is updated is in accordance with the direction of 
mobility. In other words, user motion from a source cell in 
network A to a target cell in network B makes use of the NCL 
in the source cell and hence the Snapshot information gener 
ated at its handover can be used to update the NCL in the 
Source cell. This advantage is primarily relevant in regions 
where inter-cell mobility is asymmetric. This is relevant when 
the operator favours one network over another for providing 
one or more particular services. This is also relevant in the 
case where mobility predominantly occurs in one direction 
(e.g. a one-way street). 

Again, the cell information may also be stored using Stor 
age 22 and be transmitted to wireless access network Avia 
wireless access network B. Also, the cell information of net 
work B may be relevant for updating the intra-network NCL 
of the cell of this network. 
The cell information CI (e.g. measurement reports) are 

periodically, or upon observed need, processed in each cell 
(access node) in order to re-optimise the inter-network NCL. 
This can be done by ranking all reported global cell IDs based 
on Some weighted combination of the relative frequency at 
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which they are reported and the associated pilot power 
strengths. This ranked list can then be combined with the 
actual handover statistics, as this indicates to what extent 
existing inter-network neighbour relations are actually used. 

In an embodiment, a significant part of the processed 
reports of the mobile user terminals 3 (e.g. say more than 30% 
of the reported measurements) indicates a Cell ID with suf 
ficient pilot (beacon) quality which is not included in the 
current inter-network NCL. Then this Cell ID should be 
added in the NCL. 

Another example includes the case where an insignificant 
part of the processed UE reports (e.g. less than 1%) indicates 
a Cell ID with sufficient pilot (beacon) quality which is 
already included in the NCL. Then, this Cell ID should be 
removed from the NCL. Additionally, a listed neighbour to 
which hardly ever inter-network handover takes place, may 
be a candidate for removal from the NCL. 

Additions or removals of cells in Network A and Network 
B may automatically be reflected in the ranking of the Cell 
IDs with sufficient pilot (beacon) strengths that are reported 
by the UEs. Consequently, these cells are then automatically 
added or removed from the NCL and no manual configuration 
is necessary. 
As an alternative to optimising NCLs for each network 

separately, in an embodiment a single integrated NCL in each 
cell, containing cells both in the same network and in other 
(cooperative) networks, and both on the same carrier and 
different carriers is automatically optimised. It is noted that 
optimisation of Such an integrated list may then also implic 
itly involve a ranking of networks and carriers for potential 
adoption in the NCL (and possibly even for potential han 
dovers). 
One embodiment of the invention may be implemented as 

a program product for use with a computer system. The pro 
gram(s) of the program product define functions of the 
embodiments (including the methods described herein) and 
can be contained on a variety of computer-readable storage 
media. Illustrative computer-readable storage media include, 
but are not limited to: (i) non-Writable storage media (e.g., 
read-only memory devices within a computer Such as CD 
ROM disks readable by a CD-ROM drive, flash memory, 
ROM chips or any type of solid-state non-volatile semicon 
ductor memory) on which information is permanently stored; 
and (ii) Writable storage media (e.g., floppy disks within a 
diskette drive or hard-disk drive or any type of solid-state 
random-access semiconductor memory) on which alterable 
information is stored. 

The invention claimed is: 
1. A system for updating a neighbour cell list in a telecom 

munications architecture comprising a first wireless access 
network having a first wireless access node for which at least 
one first neighbour cell list is defined and a second wireless 
access network having a second wireless access node for 
which at least one second neighbour cell list is defined, the 
system comprising: 

a detector configured for detecting user terminals to be 
transferred from the first wireless access node of the first 
wireless access network to the second wireless access 
node of the second wireless access network; 

a selector configured for selecting a part of the user termi 
nals; 

a request generator configured for requesting from the first 
wireless access node one or more of the selected user 
terminals to report cell information of a plurality of 
wireless access nodes of at least one of the first wireless 
access network and the second wireless access network; 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
a receiver configured for receiving the cell information 

from the one or more of the selected user terminals; and 
updating means configured for updating at least one of the 

first neighbour cell list and the second neighbour cell list 
using the received cell information. 

2. The system according to claim 1, 
wherein the request generator is configured for requesting 

from the first wireless access node one or more of the 
selected user terminals to report cell information of a 
plurality of wireless access nodes of the first wireless 
access network; 

wherein the receiver is configured for receiving the cell 
information of the wireless nodes of the first wireless 
access network via the second wireless access node, 

the system further comprising a transfer system configured 
for transferring user terminals from the first wireless 
access network to the second wireless access network 
prior to receiving the cell information of the plurality of 
wireless access nodes of the first wireless access net 
work via the second wireless access node. 

3. The system according to claim 2, further comprising a 
data transfer system for transferring the cell information, or a 
derivative thereof, of the wireless access nodes of the first 
wireless access network to the first wireless access node. 

4. The system according to claim 1, 
wherein the request generator is configured for requesting 

from the first wireless access node one or more of the 
selected user terminals to report cell information of a 
plurality of wireless access nodes of the second wireless 
access network; 

wherein the receiver is configured for receiving the cell 
information of the wireless nodes of the second wireless 
access network via the second wireless access node, 

the system further comprising a transfer system configured 
for transferring user terminals from the first wireless 
access network to the second wireless access network 
prior to receiving the cell information of the plurality of 
wireless access nodes of the second wireless access net 
work via the second wireless access node. 

5. The system according to claim 4, further comprising a 
data transfer system for transferring the cell information, or a 
derivative thereof, of the wireless access nodes of the second 
wireless access network to the first wireless access node. 

6. The system according to claim 1, 
wherein the request generator is configured for requesting 

from the first wireless access node one or more of the 
selected user terminals to report cell information of a 
plurality of wireless access nodes of the second wireless 
access network; 

wherein the receiver is configured for receiving the cell 
information of the wireless access nodes of the second 
wireless access network via the first wireless access 
node, 

further comprising a transfer system configured for trans 
ferring user terminals from the first wireless access net 
work to the second wireless access network after receiv 
ing the one or more cell parameters of wireless access 
nodes of the second wireless access network via the first 
wireless access node. 

7. The system according to claim 1, wherein the telecom 
munications system is further configured for receiving loca 
tion information from one or more of the detected user ter 
minals and wherein the location information is used as a 
selection parameter for selecting the part of the detected user 
terminals. 

8. The system according to claim 1, wherein one or more 
thresholds, possibly service-dependent, are defined in the 
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telecommunications system for transferring the user termi 
nals between the first wireless access network and the second 
wireless access network and wherein at least one of the 
thresholds is used as a selection parameter for selecting the 
part of the detected user terminals. 

9. In a telecommunications architecture comprising a first 
wireless access network having a first wireless access node 
for which at least one first neighbour cell list is defined and a 
Second wireless access network having a second wireless 
access node for which at least one second neighbour cell list 
is defined, a method for updating at least one of the first and 
Second neighbour cell lists comprising the steps of: 

detecting user terminals to be transferred from the first 
wireless access node of the first wireless access network 
to the second wireless access node of the second wire 
less access network; 

Selecting a part of the user terminals; requesting from the 
first wireless access node one or more of the selected 
user terminals to report cell information of a plurality of 
wireless access nodes of at least one of the first wireless 
access network and the second wireless access network; 

receiving the cell information from the one or more of the 
selected user terminals; and 

updating at least one of the first neighbour cell list and the 
second neighbour cell list using the received cell infor 
mation. 

10. The method according to claim 9, comprising the steps 
of: 

requesting from the first wireless access node one or more 
of the selected user terminals to report cell information 
of a plurality of wireless access nodes of the first wire 
less access network; 

receiving the cell information of the wireless nodes of the 
first wireless access network via the second wireless 
access node, and 

transferring the selected user terminals from the first wire 
less access network to the second wireless access net 
work prior to receiving the cell information of the plu 
rality of wireless access nodes of the first wireless access 
network via the second wireless access node. 

11. The method according to claim 9, comprising the steps 
of: 

requesting from the first wireless access node one or more 
of the selected user terminals to report cell information 
of a plurality of wireless access nodes of the second 
wireless access network; 

receiving the cell information of the wireless nodes of the 
Second wireless access network via the second wireless 
access node, and 

transferring user terminals from the first wireless access 
network to the second wireless access network prior to 
receiving the cell information of the plurality of wireless 
access nodes of the second wireless access network via 
the second wireless access node. 

12. The method according to claim 9, comprising the steps 
of: 

requesting from the first wireless access node one or more 
of the selected user terminals to report cell information 
of a plurality of wireless access nodes of the second 
wireless access network; 
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14 
receiving the cell information of the wireless access nodes 

of the second wireless access network via the first wire 
less access node; and 

transferring user terminals from the first wireless access 
network to the second wireless access network after 
receiving the one or more cell parameters of wireless 
access nodes of the second wireless access network via 
the first wireless access node. 

13. A non-transitory computer-readable storage medium 
containing a set of instructions that, when executed by a 
processor in a telecommunications architecture comprising a 
first wireless access network having a first wireless access 
node for which at least one first neighbour cell list is defined 
and a second wireless access network having a second wire 
less access node for which at least one second neighbour cell 
list is defined, performs a method for updating at least one of 
the first and second neighbour cell lists, including the steps of: 

detecting user terminals to be transferred from the first 
wireless access node of the first wireless access network 
to the second wireless access node of the second wire 
less access network; 

Selecting a part of the user terminals; 
requesting from the first wireless access node one or more 

of the selected user terminals to report cell information 
of a plurality of wireless access nodes of at least one of 
the first wireless access network and the second wireless 
access network; 

receiving the cell information from the one or more of the 
selected user terminals; and 

updating at least one of the first neighbour cell list and the 
second neighbour cell list using the received cell infor 
mation. 

14. The method according to claim 10, further comprising 
the step of transferring the cell information, or a derivative 
thereof, of the wireless access nodes of the first wireless 
access network to the first wireless access node. 

15. The method according to claim 10, comprising the 
steps of: 

requesting from the first wireless access node one or more 
of the selected user terminals to report cell information 
of a plurality of wireless access nodes of the second 
wireless access network; 

receiving the cell information of the wireless nodes of the 
second wireless access network via the second wireless 
access node, and 

transferring user terminals from the first wireless access 
network to the second wireless access network prior to 
receiving the cell information of the plurality of wireless 
access nodes of the second wireless access network via 
the second wireless access node. 

16. The method according to claim 11, comprising the step 
of transferring the cell information, or a derivative thereof, of 
the wireless access nodes of the second wireless access net 
work to the first wireless access node. 

17. The method according to claim 15, comprising the step 
of transferring the cell information, or a derivative thereof, of 
the wireless access nodes of the second wireless access net 
work to the first wireless access node. 
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