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Description

Technical Field

[0001] The exemplary and non-limiting embodiments
of this invention relate generally to wireless communica-
tion systems, methods, devices and computer programs.
Specific embodiments relate to how user equipment/mo-
bile terminals might limit the amount of system informa-
tion they decode, particularly while in an idle or similar
low-power state.

Background

[0002] The following abbreviations which may be
found in the specification and/or the drawing figures are
defined as follows:

3GPP Third Generation Partnership Project
ANR automatic neighbour relations
BSIC base transceiver station identity code
CPICH common pilot channel
DCH dedicated (physical) channel
DL downlink (node B towards UE)
EUTRAN Evolved UTRAN (LTE)
LTE Long Term Evolution
NCL neighbour cell list
Node B base station
RRC radio resource control
RSCP received signal code power
SI system information
SON self optimising network
TDD time division duplex
UE user equipment
UL uplink (UE towards node B)
UTRAN Universal Terrestrial Radio Access Network

[0003] For handover and reselection of mobile termi-
nals/UEs from one cell/base station to another, some
wireless systems have the UE maintain a list of neighbour
cells, for which the UE measures the signal power it re-
ceives. Reporting on this RSCP to the serving cell allows
the network to choose more intelligently when and to
which cell to handover the UE.
[0004] But the UE is mobile and so has a limited power
supply. The idle mode is intended to conserve the UE’s
power supply but still the idle mode UE takes measure-
ments of neighbour cells in order to facilitate handovers
since the idle UE may still be moving and need handover.
In some radio technologies, such as UTRAN, for example
to facilitate operators to minimise drive tests, the idle UE
takes its neighbour cell measurements and stores them
temporarily, then reports its collected and logged meas-
urement data en masse to the network at some prede-
termined time which is somewhat later than when the
earliest logged measurements were taken. This allows
the UE to avoid exiting the idle mode simply to report
neighbour cell identities and signal strengths.

[0005] A problem arises in that the neighbour cell list
NCL which the UE uses for this purpose may not be up
to date for the current geographic location of the UE. The
UE receives its NCL from its serving cell but, assuming
mobility of the idle UE, there may be neighbour cells in
the UE’s locally stored NCL that are no longer viable
neighbours, and there may also be viable neighbour cells
that are not in the UE’s NCL. The latter situation, which
may arise for example due to pico/micro cells (e.g. open
or closed subscriber group cells) within a neighbour mac-
ro cell, may be handled in one of two ways. The UE may
simply ignore cells that are not in its NCL, but this may
lead to improper handovers and reselections to the wrong
cell and/or at the wrong time. Alternatively, the UE may
detect and take measurements on those cells not in its
NCL whose RSCP is sufficiently strong and report them,
leaving analysis of the most appropriate handover cell
candidate to the network which is not power constrained.
[0006] The trend in ongoing development of UTRAN
systems (e.g. 3GPP TSG-RAN WG2 meeting #72) is to
report cells that are not within the NCL, which for brevity
is termed logged ANR in 3GPP. See for example docu-
ment R2-106257 entitled Discussion on UMTS ANR non
CELL_DCH based approach (log approach) by Huawei
and HiSilicon; document R2-106442 entitled Method for
ANR support in UTRAN by Ericsson and ST Ericsson;
and document R2-106625 entitled Configuration and Re-
porting for MDT based ANR by Samsung (all at 3GPP
TSG-RAN WG2 #72; Jacksonville, USA; 15-19 Nov
2010). Certain aspects of these proposals extend con-
cepts employed for minimum drive time MDT measure-
ments, by which selected UEs take periodic measure-
ments which are reported to the network at some later
UE transmit opportunity and which the network uses for
routine network analysis and optimisation, distinct from
directly managing the reporting UE.
[0007] Considering the limited power of mobile termi-
nals, measuring cells not in a UE’s NCL raises certain
problems. Specifically, if a UE is to report cells other than
those in its NCL, it must also identify in its measurement
report the cell global identity from which the non-NCL
measurements were taken. Most cell global identifiers
IDs are readily available from system information SI
broadcast by the cell itself, but, to get this cell ID, the UE
would have to decode SI of the non-NCL cells, a task not
necessary for mere signal strength measurements.
[0008] Over an extended period of idle time, this could
be performed repeatedly which would result in a non-
negligible drain on UE power reserves, reducing the max-
imum idle/standby time which many users consider as
part of their mobile phone purchasing decision. Over a
shorter period of time, it is reasonable that radio channel
conditions might be changing to an extent that some mac-
ro neighbour cells are detected which are not in the UE’s
NCL. Highly dynamic radio channel conditions might also
cause the RSCP seen by the same UE for the same cell
to move over and under the signal strength threshold for
taking a measurement, effectively appearing and disap-
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pearing from the UE’s measurement "view". In this case,
potentially the UE would have to decode the same SI
from the same cell each time the UE’s RSCP for that cell
went over the threshold and make duplicate log entries,
as only after decoding SI for each time RSCP exceeds
the threshold will the UE know that the cell has the same
global identity as one previously logged.
[0009] Various exemplary embodiments detailed be-
low address the above problems to various extents.
[0010] GB-A-2469857 discloses a serving network el-
ement, i.e. a base station or eNodeB, which receives
transmit power information relating to at least one further
serving network element from a wireless communication
unit, and determines from the received transmit power
information a likely class of the further serving network
element to which the transmit power information relates.
[0011] The document R2-102411 "Considerations on
automatic neighbour relations for UTRA" by Nokia Cor-
poration et al, 3GPP TSG-RAN WG2 Meeting #69bis,
Beijing, China, 12 - 16 April, 2010 discloses a number of
proposals for performing reselection-based ANR.
[0012] US-A-2009/191862 discloses a method and ap-
paratus for managing an automatic neighbour relation
list.
[0013] US-A-2009/316595 discloses a method and ap-
paratus for identifying the type of a base station in a wire-
less network.

Summary

[0014] According to a first aspect of the present inven-
tion, there is provided a method comprising determining,
at a user equipment, that a wirelessly received signal is
scrambled by a scrambling code that is not within a locally
stored list of scrambling codes received by the user
equipment from a serving network node; and applying,
at the user equipment, a rule to determine from the
scrambling code whether to decode broadcast system
information that is transmitted by an access node using
the scrambling code; the method further comprising: the
determining that the wirelessly received signal is scram-
bled by the scrambling code comprises either scanning
all frequencies in a locally stored list of frequencies uti-
lising all possible universal terrestrial radio access
(UTRA) scrambling codes or scanning all frequencies in
a locally stored list of frequencies utilising all possible
universal terrestrial radio access (UTRA) scrambling
codes except scrambling codes within an exclusionary
list of scrambling codes received from the serving net-
work node; and for the case that the determination is to
decode the broadcast system information, the method
comprising decoding the broadcast system information
to determine an identity of the access node which sent
the wirelessly received signal.
[0015] According to a second aspect of the present
invention, there is provided apparatus comprising a
processing system for use in a user equipment, the
processing system being constructed and arranged to

cause the user equipment to at least determine that a
wirelessly received signal is scrambled by a scrambling
code which is not within a locally stored list of scrambling
codes received from a serving network node; and to apply
a rule to determine from the scrambling code whether to
decode broadcast system information that is transmitted
by an access node using the scrambling code; the ap-
paratus further comprising that the processing system is
constructed and arranged to cause the user equipment
to: determine that the wirelessly received signal is scram-
bled by the scrambling code by either scanning all fre-
quencies in a locally stored list of frequencies utilising all
possible universal terrestrial radio access (UTRA)
scrambling codes or scanning all frequencies in a locally
stored list of frequencies utilising all possible universal
terrestrial radio access (UTRA) scrambling codes except
scrambling codes within an exclusionary list of scram-
bling codes received from the serving network node; and
decode the broadcast system information to determine
an identity of the access node which sent the wirelessly
received signal in the case that the determination is to
decode the broadcast system information.
[0016] The processing system may comprise at least
one processor and at least one memory storing a com-
puter program.
[0017] According to a third aspect of the present inven-
tion, there is provided a computer program, in which the
computer program comprises code such that when the
code is executed by a processing system of a user equip-
ment, the user equipment is caused to: determine at the
user equipment that a wirelessly received signal is
scrambled by a scrambling code that is not within a locally
stored list of scrambling codes received by the user
equipment from a serving network node; and apply a rule
to determine from the scrambling code whether to de-
code broadcast system information that is transmitted by
an access node using the scrambling code; the computer
program further comprising that, when the code is exe-
cuted by a processing system of a user equipment, the
user equipment is caused to: determine that the wire-
lessly received signal is scrambled by the scrambling
code by either scanning all frequencies in a locally stored
list of frequencies utilising all possible universal terrestrial
radio access (UTRA) scrambling codes or scanning all
frequencies in a locally stored list of frequencies utilising
all possible universal terrestrial radio access (UTRA)
scrambling codes except scrambling codes within an ex-
clusionary list of scrambling codes received from the
serving network node; and decode the broadcast system
information to determine an identity of the access node
which sent the wirelessly received signal in the case that
the determination is to decode the broadcast system in-
formation.
[0018] The computer program may be stored in a com-
puter-readable memory.
[0019] These and other embodiments and aspects are
detailed below with particularity. Further features and ad-
vantages of the invention will become apparent from the
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following description of preferred embodiments of the in-
vention, given by way of example only, which is made
with reference to the accompanying drawings.

Brief Description of the Drawings

[0020]

Figure 1 shows a schematic diagram of contiguous
macro cells and one pico cell, with a UE moving to-
wards the pico cell while under control of one serving
macro cell;
Figure 2 shows a simplified block diagram of the UE
and a node B from Figure 1 and also a higher network
node, which are exemplary electronic devices suit-
able for use in practising the exemplary embodi-
ments of this invention; and
Figure 3 shows a schematic logic flow diagram that
illustrates the operation of a method, and a result of
execution of computer program instructions embod-
ied on a computer readable memory, in accordance
with the exemplary embodiments of this invention.

Detailed Description

[0021] Consider Figure 1 which illustrates an exempla-
ry environment in which exemplary embodiments of the
invention may be practised to advantage. For brevity the
term "cell" is used interchangeably with the term "node
B", the node B controlling the geographic bounds that
defines the cell apart from neighbour cells. Cell shapes
and borders at Figure 1 are idealised; in practice cell
boundaries are generally not homogeneous and may
take irregular shapes due to radio interference from struc-
tures or terrain and/or extended radio coverage from re-
lay stations. There is shown a UE 10 which is under con-
trol of serving cell A. Assume that UE is moving toward
cell G and is currently in an idle operational state and
physically located near the border of cells A and G. The
serving cell A previously sent to the UE (such as when
the UE first handed over to cell A) a NCL which lists cells
B, C, D, E, G and H, since each of those cells share a
boundary with cell A. The UE has this NCL stored in its
local memory and consults it for taking NCL measure-
ments.
[0022] At its current location, the RSCP at the UE from
cell C may be too weak for the UE to take and log meas-
urements for its ANR measurement reports, but this
alone is not a problem: the UTRAN will properly infer from
the absence of a measurement for cell C in the UE’s next
measurement report that the UE’s RSCP for cell C was
below the measurement threshold.
[0023] Problems noted in the background section
above arise when for example radio conditions are quite
good and the UE’s RSCP for cell F exceed the measure-
ment logging threshold. Cell F is not in the UE’s NCL and
so the UE must identify the cell from which this strong
RSCP originated. Similar problems arise when there is

a micro-cell such as cell J. If cells A through H are con-
sidered traditional cellular (macro) cells, cell J may be a
closed subscriber group CSG cell (e.g. home node B,
university or corporate campus network), or some other
micro/pico cell which may be organised on a temporary
basis and under control of cell G (e.g. forming a hetero-
geneous network with cell G). As cell J is a CSG or tem-
porary, cell A may not be aware of cell J and so it is not
in the NCL which cell A provides to its UEs, but the UE
may be a member of the cell J CSG, meaning cell J may
be a viable handover target.
[0024] According to an exemplary embodiment of the
invention, the UE utilises a cell’s scrambling code to de-
termine whether to decode that cell’s SI for ANR meas-
urement purposes. The UE will have one or more rules
to apply for the case it comes across a signal from a cell
not within its NCL, and that rule or rules instruct the UE
to decode or not decode the SI of the non-NCL cell. At
this point, the power savings at the UE are realised, re-
gardless of whether or not the measurements taken on
the non-NCL cell’s signal strength are reported in the
UE’s ANR measurement report (assuming the scram-
bling code is such that the rule tells the UE to decode the
SI of the non-NCL cell).
[0025] That is, advantages of these teachings are still
manifest even where the scrambling code and the rule(s)
direct the UE to decode the SI but some other decision
process has the UE refrain from including the non-NCL
cell’s measurements from being reported. More typically,
it is expected in practice that where the UE decodes the
SI, the measurements for that non-NCL cell will be re-
ported.
[0026] The scrambling code as filter for SI decoding
relies on the general principle that scrambling codes are
typically allocated so as to avoid adjacent cells using the
same codes. Prior to decoding SI, the UE can check the
scrambling codes of cells in the NCL and also of non-
NCL cells that the UE has previously decoded (and
stored) to avoid multiple decodings of the SI of an alter-
nately appearing and disappearing cell, a problem de-
tailed above. In this case, the UE stores the SI from a
previous decoding and need not decode the same SI
again. The scrambling code may also be used as a first
filter in a decision tree for whether or not to decode SI,
so for example if the scrambling code is not in the NCL
and has not yet been used by the UE to decode a non-
NCL cell’s SI, there may be a RSCP or other signal
strength threshold, different from that used for the NCL
cells, as a next filter for the UE to determine whether or
not to decode the SI. By way of example, if the signal
strength threshold for logging NCL cells is x dB, this next
filter might be implemented as a signal strength threshold
of (x + y) dB for logging the non-NCL measurements for
the UL report.
[0027] The various embodiments summarised above
are detailed further below with respect to Figure 3. Before
detailing those exemplary embodiments, reference is
made to Figure 2 for illustrating a simplified block diagram

5 6 



EP 2 560 441 B1

5

5

10

15

20

25

30

35

40

45

50

55

of various electronic devices and apparatus that are suit-
able for use in practising the exemplary embodiments of
this invention. In Figure 2, a wireless network (node B 22
and RNC 24) is adapted for communication over a wire-
less link 21 with an apparatus, such as a mobile terminal
or UE 20, via a network access node, such as a base or
relay station or more specifically a node B 22. The net-
work may include a network control element RNC 24,
which provides connectivity with further networks (e.g. a
publicly switched telephone network PSTN and/or a data
communications network/Internet).
[0028] The UE 20 includes processing means such as
at least one data processor (DP) 20A, storing means such
as at least one computer-readable memory (MEM) 20B
storing at least one computer program (PROG) 20C,
communicating means such as a transmitter TX 20D and
a receiver RX 20E for bidirectional wireless communica-
tions with the node B 22 via one or more antennas 20F.
Also stored in the MEM 20B at reference number 20G is
the NCL which the UE 20 received from the node B 22,
the logged data which the UE 20 measures and stores
until transmitted in an ANR measurement report, and the
rule or rules for deciding whether to decode the SI of a
non-NDL cell as noted above and further detailed below.
[0029] The node B 22 also includes processing means
such as at least one data processor (DP) 22A, storing
means such as at least one computer-readable memory
(MEM) 22B storing at least one computer program
(PROG) 22C, and communicating means such as a
transmitter TX 22D and a receiver RX 22E for bidirec-
tional wireless communications with the UE 20 via one
or more antennas 22F. There is a data and/or control
path 25 coupling the node B 22 with the RNC 24, and
another data and/or control path 23 coupling the node B
22 to other node Bs/access nodes.
[0030] Similarly, the RNC 24 includes processing
means such as at least one data processor (DP) 24A,
storing means such as at least one computer-readable
memory (MEM) 24B storing at least one computer pro-
gram (PROG) 24C, and communicating means such as
a modem 24H for bidirectional wireless communications
with the node B 22 via the data/control path 25. While
not particularly illustrated for the UE 20 or node B 22,
those devices are also assumed to include as part of their
wireless communicating means a modem which may be
inbuilt on an RF front end chip within those devices 20,
22 and which also carries the TX 20D/22D and the RX
20E/22E.
[0031] At least one of the PROGs 20C in the UE 20 is
assumed to include program instructions that, when ex-
ecuted by the associated DP 20A, enable the device to
operate in accordance with the exemplary embodiments
of this invention, as will be discussed below in greater
detail. The node B 22 and RNC 24 may also have soft-
ware to implement certain aspects of these teachings for
processing and analysing the ANR measurement reports
it receives from the UE by knowing what rules the UE is
using. In this regard, the exemplary embodiments of this

invention may be implemented at least in part by com-
puter software stored on the MEM 20B, 22B which is
executable by the DP 20A of the UE 20 and/or by the DP
22A of the node B 22, or by hardware, or by a combination
of tangibly stored software and hardware (and tangibly
stored firmware). Electronic devices implementing these
aspects of the invention need not be the entire UE 20 or
node B 22, but exemplary embodiments may be imple-
mented by one or more components of same such as
the above described tangibly stored software, hardware,
firmware and DP, or a system-on-a-chip SOC or an ap-
plication specific integrated circuit ASIC.
[0032] In general, the various embodiments of the UE
20 can include, but are not limited to: cellular telephones;
and personal portable digital devices having wireless
communication capabilities, including but not limited to
laptop/palmtop/tablet computers, digital cameras and
music devices, and Internet appliances.
[0033] Various embodiments of the computer readable
MEMs 20B and 22B include any data storage technology
type which is suitable to the local technical environment,
including but not limited to semiconductor based memory
devices, magnetic memory devices and systems, optical
memory devices and systems, fixed memory, removable
memory, disc memory, flash memory, DRAM, SRAM,
EEPROM and the like. Various embodiments of the DPs
20A and 22A include but are not limited to general pur-
pose computers, special purpose computers, microproc-
essors, digital signal processors (DSPs) and multi-core
processors.
[0034] Now are detailed with reference to Figure 3 fur-
ther particular exemplary embodiments from the per-
spective of the UE 20. Blocks 302, 304 and 306 set the
environment for the implementation at blocks 308 and
310 of using scrambling code in deciding whether or not
to decode SI.
[0035] At block 302 the UE receives from the serving
cell/node B a NCL which includes a listing of frequencies
and scrambling codes or physical cell identities or BSIC
for the neighbour cells in the NCL. By way of example,
the node B may send this to the UE 20 upon registration
in the cell after a handover from another cell or upon
registration after initial access via a random access chan-
nel RACH. Note that the neighbour cells may or may not
be the same radio access technology as the serving cell.
By way of example, the serving cell may be a UTRAN
cell and various ones of the neighbour cells may be
UTRAN, EUTRAN, GERAN, GSM or some other radio
technology. The UE 20 measures all cells for which it is
capable, to evaluate the need for reselection.
[0036] At block 304 the UE is in an idle or semi-idle
operational state. Specifics for the idle and semi-idle
states are noted below for the UTRAN system, but other
systems might use different names for idle and semi-idle
states. Specifically, idle and semi-idle states in UTRAN
include idle state as well as the CELL_FACH (forward
access channel) state in which the UE continuously mon-
itors the FACH on the DL; the CELL_PCH (paging chan-
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nel) state in which the UE selects a PCH via an algorithm
and uses its discontinuous reception cycle DRX to mon-
itor it via a paging indicator channel PICH; and the
URA_PCH state (URA = user registration area) which is
similar to the CELL_PCH state except the network is
aware of the UE’s location to the level of the URA Reg-
istration area rather than to the level of the cell as in the
CELL_PCH state. All of these states are characterised
by the UE performing autonomous reselections when it
moves between cells, rather than handover under net-
work control. Once the UE 20 has a DCH allocated to it,
the UE is no longer in an idle or semi-idle operational
state.
[0037] While in the idle or semi-idle state, at block 306
the UE 20 scans through the list of frequencies in the
NCL which is now locally stored in the UE’s memory uti-
lising all possible UTRA scrambling codes. For reasons
noted below, the serving cell might send a list of scram-
bling codes which the UE 20 is NOT to check, which is
termed herein an exclusionary list. In this case, the UE
20 at block 306 scans all the frequencies in the locally
stored list utilising all possible UTRA scrambling codes
except scrambling codes within that exclusionary list of
scrambling codes received from a serving node.
[0038] At block 308 the UE 20 determines that a wire-
lessly received signal is scrambled by a scrambling code
that is not within the locally stored NCL list of scrambling
codes which was received from the serving cell/serving
network node. At block 310 the UE 20 applies a rule
(which may in fact be one or more rules) to determine
from the scrambling code whether to decode broadcast
system information that is transmitted by an access node
using the scrambling code. The term access node, which
broadcasts the SI using the scrambling code, is used to
distinguish from the serving cell/serving network node
which sent the NCL of block 308. By non-limiting exam-
ple, the access node may be a macro-cell base station,
a home node B, or an access node for a CSG or pico/mi-
cro cell. Several such exemplary rules are detailed below
at blocks 314 and 320.
[0039] Block 312 provides further actions which the UE
20 may take for the case that the determination of block
310 is to decode the broadcast system information. In
this case, the UE 20 decodes the broadcast system in-
formation to determine an identity of the network cell that
sent the wirelessly received signal, and sends an uplink
measurement report which includes an indication of sig-
nal strength for the wirelessly received signal and the
identity of the access node, or the UE 20 logs the decoded
information to its memory for later reporting. Block 312
also provides for the UE to both log in the memory and
send in the UL measurement report the signal strength
indication and the identity.
[0040] Block 314 gives one exemplary rule for block
306, namely the rule is that if the scrambling code is not
within the locally stored list received from the serving
node, do not decode the broadcast system information
again if the scrambling code is locally stored from a pre-

vious instance of decoding the system information.
Blocks 316 and 318 provide further details for implement-
ing this rule. Specifically, the rule to not decode the broad-
cast system information again remains valid according
to block 316 until there is a change in the serving cell, or
at block 318 it remains valid until a fixed period of time
elapses (e.g. until 10 minutes elapses from the first time
SI for that non-serving cell was decoded). This rule as-
sumes the scrambling codes have been properly planned
and allocated in the area, and so it is also applicable for
any micro/pico and macro target cell. In case there are
unplanned networks (e.g. CSG/femto deployments such
as cell J of Figure 1), a different UE can give a report of
a different CSG cell with the same scrambling code. The
advantage of the fixed time period of block 318 is that
different UEs can share the burden of ANR, and it is not
necessary for one UE to provide all the information to the
network.
[0041] Block 320 gives another exemplary rule for
block 306, namely the rule is that if the scrambling code
is not within the locally stored list received from the serv-
ing node, do not attempt to decode the system informa-
tion unless a measured signal strength for the wirelessly
received signal is higher than a threshold. In this case,
the threshold may be an absolute threshold or a threshold
which depends on strength of a signal received from the
serving node.
[0042] The absolute threshold may be implemented
such that the UE is not to attempt to decode SI if the cell
CPICH Ec/Io or RSCP is some fixed measure (x dB)
worse than an absolute threshold. When performing ANR
this is valuable in order to optimise for connected mode
neighbour lists used for handover, since the handover
decision is often based on absolute thresholds. If abso-
lute priority-based re-selection is used in the network,
this can also be useful for determining neighbour lists for
idle-mode operations also.
[0043] For the relative signal strength threshold, signal
strength may by example be the cell CPICH Ec/Io (the
ratio of received pilot energy, Ec, to total received energy
or the total power spectral density, Io), and the measured
RSCP may be some fixed measure (in dB) worse than
that of the serving cell or less than some fixed measure
better than that of the serving cell. This is an efficient rule
in that there might be no need for a neighbour relationship
to be established with a weak cell (deliberate choice of
the operator) and also decoding of the SI block has a
higher potential of failing or taking an appreciably longer
time (hence having a greater battery impact) than for
more normal-strength neighbour cells. From the net-
work’s perspective, it is more beneficial that these neigh-
bour cells be decoded and logged by a different UE. Es-
pecially when optimising for idle mode neighbour lists
(which are used for cell reselection/handover), the neigh-
bour relationship is most useful when the cell is better
ranked according to reselection rules that may be based
on thresholds relative to the serving cell.
[0044] In various implementations, the threshold(s)
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noted at block 320 for decoding could be indicated by
the UTRAN network as part of the ANR configuration
(e.g. at block 302), it may be hard coded in specifications
governing the procedure, or it may be left to UE imple-
mentation to decide the thresholds.
[0045] It is important to note that sometimes detectable
cells are deliberately omitted from an NCL by network
operators, such as for example if physically neighbouring
cells are in country/political border areas and belong to
a different network operator. In this case, in an exemplary
embodiment, the serving cell indicates a list or range of
scrambling codes which it expects UEs not to log if they
are detected. Both absolute thresholds, and thresholds
relative to the current serving cell, can be considered in
the exclusionary log listing.
[0046] An exemplary practical embodiment is that the
NCL which the UE receives from the serving cell has the
scrambling codes and frequencies for those cells in the
NCL, and the UE searches for all possible UTRA scram-
bling codes while it is in the idle mode. This non-NCL
scrambling code search may be at a reduced rate com-
pared to the search for cells listed in the NCL. The UE
can conduct this reduced rate search on all the frequen-
cies that are included in the NCL. If a cell is detected
which is not among those in the NCL list, a decision is
made on whether to decode SI blocks based on the
scrambling code and the rules of which exemplary ones
are detailed with respect to Figure 3.
[0047] One technical effect of these exemplary embod-
iments is that the UE battery life is extended. The oper-
ational cost is that there may in some cases be less in-
formation to the network in individual UE logs, but the
above exemplary rules are targeted to minimise the im-
pact of this. For example, the same scrambling code in
a short time/same geographical area will likely only give
duplicated information. This is also mitigated in that mul-
tiple UEs can be used for ANR.
[0048] Figure 3 is a logic flow diagram which may be
considered to illustrate the operation of a method, and a
result of execution of a computer program stored in a
computer readable memory, and a specific manner in
which components of an electronic device are configured
to cause that electronic device to operate. The various
blocks shown in Figure 3 may also be considered as a
plurality of coupled logic circuit elements constructed to
carry out the associated function(s), or specific result of
strings of computer program code stored in a memory.
[0049] Such blocks and the functions they represent
are non-limiting examples, and may be practised in var-
ious components such as integrated circuit chips and
modules, and that the exemplary embodiments of this
invention may be realised in an apparatus that is embod-
ied as an integrated circuit. The integrated circuit, or cir-
cuits, may comprise circuitry (as well as possibly
firmware) for embodying at least one or more of a data
processor or data processors, a digital signal processor
or processors, baseband circuitry and radio frequency
circuitry that are configurable so as to operate in accord-

ance with the exemplary embodiments of this invention.
[0050] Various modifications and adaptations to the
foregoing exemplary embodiments of this invention may
become apparent to those skilled in the relevant arts in
view of the foregoing description. While the exemplary
embodiments have been described above in the context
of the UTRAN system, it should be appreciated that the
exemplary embodiments of this invention are not limited
for use with only this one particular type of wireless com-
munication system, and that they may be used to advan-
tage in other wireless communication systems such as
for example GERAN and GSM and others.
[0051] Further, the various names used in the above
description (e.g. NCL, names of the various idle states
and channels, etc.) are not intended to be limiting in any
respect, as different radio technologies may use different
terms for similar concepts. Specific UTRAN terms are
used to give a more concrete set of examples for explain-
ing the inventive concepts presented herein. Some of the
various features of the above non-limiting embodiments
may be used to advantage without the corresponding
use of other described features. The foregoing descrip-
tion should therefore be considered as merely illustrative
of the principles, teachings and exemplary embodiments
of this invention, and not in limitation thereof.

Claims

1. A method comprising:

determining (308), at a user equipment, that a
wirelessly received signal is scrambled by a
scrambling code that is not within a list of scram-
bling codes received by the user equipment from
a serving network node; and
applying (310), at the user equipment, a rule to
determine from the scrambling code whether to
decode broadcast system information that is
transmitted by an access node using the scram-
bling code; the method further comprising:

the determining that the wirelessly received
signal is scrambled by the scrambling code
comprises either (306) scanning all fre-
quencies in a locally stored list of frequen-
cies utilising all possible universal terrestrial
radio access, UTRA, scrambling codes or
scanning all frequencies in a locally stored
list of frequencies utilising all possible uni-
versal terrestrial radio access, UTRA,
scrambling codes except scrambling codes
within an exclusionary list of scrambling
codes received from the serving network
node; and
for the case that the determination is to de-
code the broadcast system information, the
method comprising decoding the broadcast
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system information to determine an identity
of the access node which sent the wirelessly
received signal.

2. A method according to claim 1, wherein for the case
that the determination is to decode the broadcast
system information, the method comprises at least
one of: storing in a memory and sending in an uplink
measurement report an indication of signal strength
for the wirelessly received signal and the identity of
the access node (312).

3. Apparatus comprising a processing system for use
in a user equipment, the processing system being
constructed and arranged to cause the user equip-
ment to at least:

determine (308) that a wirelessly received signal
is scrambled by a scrambling code that is not
within a locally stored list of scrambling codes
received from a serving network node; and
apply (310) a rule to determine from the scram-
bling code whether to decode broadcast system
information that is transmitted by an access
node using the scrambling code;
the apparatus further comprising that the
processing system is constructed and arranged
to cause the user equipment to:

determine that the wirelessly received sig-
nal is scrambled by the scrambling code by
either scanning all frequencies in a locally
stored list of frequencies utilising all possi-
ble universal terrestrial radio access,
UTRA, scrambling codes or scanning all fre-
quencies in a locally stored list of frequen-
cies utilising all possible universal terrestrial
radio access, UTRA, scrambling codes ex-
cept scrambling codes within an exclusion-
ary list of scrambling codes received from
the serving network node; and
decode the broadcast system information
to determine an identity of the access node
which sent the wirelessly received signal in
the case that the determination is to decode
the broadcast system information.

4. Apparatus according to claim 3, wherein for the case
that the determination is to decode the broadcast
system information, the processing system is con-
structed and arranged to cause the user equipment
to at least one of: store in at least one memory and
send in an uplink measurement report an indication
of signal strength for the wirelessly received signal
and the identity of the access node (312).

5. A computer program comprising code such that
when the code is executed by a processing system

of a user equipment, the user equipment is caused
to:

determine (308) at the user equipment that a
wirelessly received signal is scrambled by a
scrambling code that is not within a locally stored
list of scrambling codes received by the user
equipment from a serving network node; and
apply a rule to determine from the scrambling
code whether to decode broadcast system in-
formation that is transmitted by an access node
using the scrambling code (310);
the computer program further comprising that,
when the code is executed by a processing sys-
tem of a user equipment, the user equipment is
caused to:

determine that the wirelessly received sig-
nal is scrambled by the scrambling code by
either (306) scanning all frequencies in a
locally stored list of frequencies utilising all
possible universal terrestrial radio access,
UTRA, scrambling codes or scanning all fre-
quencies in a locally stored list of frequen-
cies utilising all possible universal terrestrial
radio access, UTRA, scrambling codes ex-
cept scrambling codes within an exclusion-
ary list of scrambling codes received from
the serving network node; and
decode the broadcast system information
to determine an identity of the access node
which sent the wirelessly received signal in
the case that the determination is to decode
the broadcast system information.

6. A computer program according to claim 5, wherein
for the case that the determination is to decode the
broadcast system information, the computer pro-
gram comprises:

code such that when the code is executed by a
processing system of a user equipment, the user
equipment is caused to at least one of: store in
a computer readable memory and send in an
uplink measurement report an indication of sig-
nal strength for the wirelessly received signal
and the identity of the access node (312).

Patentansprüche

1. Verfahren, mit
einem Bestimmen (308) bei einer Benutzerausrüs-
tung, dass ein drahtlos empfangenes Signal mittels
eines Verschlüsselungscodes verschlüsselt ist, der
nicht in einer durch die Benutzerausrüstung von ei-
nem Bediennetzwerkknoten empfangenen Liste von
Verschlüsselungscodes ist, und
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einem Anwenden (310) bei der Benutzerausrüstung
einer Regel, um aus dem Verschlüsselungscode zu
bestimmen, ob verteilte Systeminformation zu deco-
dieren ist, die durch einen Zugangsknoten unter Ver-
wendung des Verschlüsselungscodes übertragen
ist,
wobei das Verfahren ferner umfasst, dass
das Bestimmen, dass das drahtlos empfangene Si-
gnal mittels des Verschlüsselungscodes verschlüs-
selt ist, entweder (306) ein Abtasten aller Frequen-
zen in einer lokal gespeicherten Liste von Frequen-
zen unter Verwendung aller möglichen Verschlüs-
selungscodes für Universalterrestrikfunkzugang,
UTRA, oder ein Abtasten aller Frequenzen in einer
lokal gespeicherten Liste von Frequenzen unter Ver-
wendung aller möglichen Verschlüsselungscodes
für Universalterrestrikfunkzugang, UTRA, ausge-
nommen Verschlüsselungscodes in einer von dem
Bediennetzwerkknoten empfangenen Ausschluss-
liste von Verschlüsselungscodes, umfasst, und wo-
bei
für den Fall, dass die Bestimmung ergibt, die verteilte
Systeminformation zu decodieren, das Verfahren
ein Decodieren der verteilten Systeminformation
aufweist, um eine Identität des Zugangsknotens zu
bestimmen, der das drahtlos empfangene Signal ge-
sendet hat.

2. Verfahren nach Anspruch 1, wobei für den Fall, dass
die Bestimmung ergibt, die verteilte Systeminforma-
tion zu decodieren, das Verfahren zumindest eines
aus einem Speichern in einem Speicher und einem
Senden in einem Aufwärtsstreckenmessbericht, ei-
ner Andeutung einer Signalstärke für das drahtlos
empfangene Signal und der Identität des Zugangs-
knotens (312), umfasst.

3. Vorrichtung mit einem Verarbeitungssystem für eine
Verwendung in einer Benutzerausrüstung, wobei
das Verarbeitungssystem derart gestaltet und ange-
ordnet ist, um die Benutzerausrüstung dazu zu brin-
gen, zumindest
zu bestimmen (308), dass ein drahtlos empfangenes
Signal mittels eines Verschlüsselungscodes ver-
schlüsselt ist, der nicht in einer von einem Bedien-
netzwerkknoten empfangenen lokal gespeicherten
Liste von Verschlüsselungscodes ist, und
eine Regel anzuwenden (310), um aus dem Ver-
schlüsselungscode zu bestimmen, ob verteilte Sys-
teminformation zu decodieren ist, die durch einen
Zugangsknoten unter Verwendung des Verschlüs-
selungscodes übertragen ist,
wobei die Vorrichtung ferner umfasst, dass das Ver-
arbeitungssystem derart gestaltet und angeordnet
ist, um die Benutzerausrüstung dazu zu bringen
zu bestimmen, dass das drahtlos empfangene Sig-
nal mittels des Verschlüsselungscodes verschlüs-
selt ist, durch entweder ein Abtasten aller Frequen-

zen in einer lokal gespeicherten Liste von Frequen-
zen unter Verwendung aller möglichen Verschlüs-
selungscodes für Universalterrestrikfunkzugang,
UTRA, oder ein Abtasten aller Frequenzen in einer
lokal gespeicherten Liste von Frequenzen unter Ver-
wendung aller möglichen Verschlüsselungscodes
für Universalterrestrikfunkzugang, UTRA, ausge-
nommen Verschlüsselungscodes in einer von dem
Bediennetzwerkknoten empfangenen Ausschluss-
liste von Verschlüsselungscodes, und
die verteilte Systeminformation zu decodieren, um
eine Identität des Zugangsknotens zu bestimmen,
der das drahtlos empfangene Signal gesendet hat,
in dem Fall, dass die Bestimmung ergibt, die verteilte
Systeminformation zu decodieren.

4. Vorrichtung nach Anspruch 3, wobei für den Fall,
dass die Bestimmung ergibt, die verteilte Systemin-
formation zu decodieren, das Verarbeitungssystem
derart gestaltet und angeordnet ist, um die Benutze-
rausrüstung zu zumindest einem aus einem Spei-
chern in zumindest einem Speicher und einem Sen-
den in einem Aufwärtsstreckenmessbericht, einer
Andeutung einer Signalstärke für das drahtlos emp-
fangene Signal und der Identität des Zugangskno-
tens (312), zu bringen.

5. Computerprogramm mit Code derart, dass, wenn
der Code durch ein Verarbeitungssystem einer Be-
nutzerausrüstung ausgeführt wird, die Benutzeraus-
rüstung dazu gebracht wird
zu bestimmen (308), bei der Benutzerausrüstung,
dass ein drahtlos empfangenes Signal mittels eines
Verschlüsselungscodes verschlüsselt ist, der nicht
in einer durch die Benutzerausrüstung von einem
Bediennetzwerkknoten empfangenen lokal gespei-
cherten Liste von Verschlüsselungscodes ist, und
eine Regel anzuwenden, um aus dem Verschlüsse-
lungscode zu bestimmen, ob verteilte Systeminfor-
mation zu decodieren ist, die durch einen Zugangs-
knoten unter Verwendung des Verschlüsselungs-
codes übertragen ist (310),
wobei das Computerprogramm ferner umfasst,
dass, wenn der Code durch ein Verarbeitungssys-
tem einer Benutzerausrüstung ausgeführt wird, die
Benutzerausrüstung dazu gebracht wird
zu bestimmen, dass das drahtlos empfangene Sig-
nal mittels des Verschlüsselungscodes verschlüs-
selt ist, durch entweder (306) ein Abtasten aller Fre-
quenzen in einer lokal gespeicherten Liste von Fre-
quenzen unter Verwendung aller möglichen Ver-
schlüsselungscodes für Universalterrestrikfunkzu-
gang, UTRA, oder ein Abtasten aller Frequenzen in
einer lokal gespeicherten Liste von Frequenzen un-
ter Verwendung aller möglichen Verschlüsselungs-
codes für Universalterrestrikfunkzugang, UTRA,
ausgenommen Verschlüsselungscodes in einer von
dem Bediennetzwerkknoten empfangenen Aus-
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schlussliste von Verschlüsselungscodes, und
die verteilte Systeminformation zu decodieren, um
eine Identität des Zugangsknotens zu bestimmen,
der das drahtlos empfangene Signal gesendet hat,
in dem Fall, dass die Bestimmung ergibt, die verteilte
Systeminformation zu decodieren.

6. Computerprogramm nach Anspruch 5, wobei für den
Fall, dass die Bestimmung ergibt, die verteilte Sys-
teminformation zu decodieren, das Computerpro-
gramm umfasst
Code derart, dass, wenn der Code durch ein Verar-
beitungssystem einer Benutzerausrüstung ausge-
führt wird, die Benutzerausrüstung zu zumindest ei-
nem aus einem Speichern in einem computerlesba-
ren Speicher und einem Senden in einem Aufwärts-
streckenmessbericht, einer Andeutung einer Signal-
stärke für das drahtlos empfangene Signal und der
Identität des Zugangsknotens (312), gebracht wird.

Revendications

1. Procédé comprenant :

la détermination (308) au niveau d’un équipe-
ment utilisateur, qu’un signal sans fil reçu est
brouillé par un code de brouillage ne se trouvant
pas dans une liste de codes de brouillage reçue
par l’équipement utilisateur depuis un noeud de
réseau serveur ; et
l’application (310) au niveau de l’équipement uti-
lisateur, d’une règle afin de déterminer à partir
du code de brouillage s’il convient de décoder
des informations d’un système de diffusion
transmises par un noeud d’accès utilisant le co-
de de brouillage ; procédé comprenant en outre
la détermination que le signal sans fil reçu est
brouillé par le code de brouillage comprend soit
(306) le balayage de toutes les fréquences dans
une liste de fréquences stockée localement en
utilisant tous les codes de brouillage d’accès ra-
dio terrestres universels possibles, UTRA, ou le
balayage de toutes les fréquences d’une liste
de fréquences stockée localement en utilisant
tous les codes de brouillage d’accès radio ter-
restres universels possibles, UTRA, à l’excep-
tion des codes de brouillage faisant partie d’une
liste d’exclusion de codes de brouillage reçue
depuis le noeud de réseau serveur ; et
dans le cas où la détermination consiste à dé-
coder les informations du système de diffusion,
le procédé comporte le décodage des informa-
tions du système de diffusion pour déterminer
l’identité du noeud d’accès qui a envoyé le signal
sans fil reçu.

2. Procédé selon la revendication 1, selon lequel dans

le cas où la détermination consiste à décoder les
informations du système de diffusion, le procédé
comprend au moins l’une des étapes suivantes :

stockage dans une mémoire et envoi dans un
rapport de mesure de liaison montante d’une
indication de la force du signal pour le signal
reçu sans fil et l’identité du noeud d’accès (312).

3. Appareil comprenant un système de traitement uti-
lisable dans un équipement utilisateur, le système
de traitement étant conçu et arrangé pour que l’équi-
pement utilisateur puisse au moins :

déterminer (308) qu’un signal sans fil reçu est
brouillé par un code de brouillage ne se trouvant
pas dans une liste de codes de brouillage reçue
par l’équipement utilisateur depuis un noeud de
réseau serveur ; et
appliquer (310) d’une règle afin de déterminer
à partir du code de brouillage s’il convient de
décoder des informations d’un système de dif-
fusion transmises par un noeud d’accès utilisant
le code de brouillage ;
l’appareil comprenant en outre que le système
de traitement est conçu et arrangé pour que
l’équipement utilisateur puisse :

déterminer que le signal sans fil reçu est
brouillé par le code de brouillage comprend
soit (306) le balayage de toutes les fréquen-
ces dans une liste de fréquences stockée
localement en utilisant tous les codes de
brouillage d’accès radio terrestres univer-
sels possibles, UTRA, ou le balayage de
toutes les fréquences d’une liste de fré-
quences stockée localement en utilisant
tous les codes de brouillage d’accès radio
terrestres universels possibles, UTRA, à
l’exception des codes de brouillage faisant
partie d’une liste d’exclusion de codes de
brouillage reçue depuis le noeud de réseau
serveur ; et
décoder les informations du système de dif-
fusion afin de déterminer l’identité du noeud
d’accès qui a envoyé le signal sans fil reçu,
dans le cas où la détermination consiste à
décoder les informations du système de dif-
fusion.

4. Appareil selon la revendication 3, dans lequel, au
cas où la détermination consiste à décoder les infor-
mations du système de diffusion, le système de trai-
tement est conçu et arrangé pour que l’équipement
utilisateur puisse au moins : stocker dans au moins
une mémoire et envoyer dans un rapport de mesure
de liaison montante une indication de la force du
signal du signal sans fil reçu et l’identité du noeud
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d’accès (312).

5. Un programme informatique comprenant un code,
tel que lorsque le code est exécuté par le système
de traitement de l’équipement utilisateur, l’équipe-
ment utilisateur puisse :

déterminer (308) qu’un signal sans fil reçu est
brouillé par un code de brouillage ne se trouvant
pas dans une liste de codes de brouillage reçue
par l’équipement utilisateur depuis un noeud de
réseau serveur ; et
appliquer (310) d’une règle afin de déterminer
à partir du code de brouillage s’il convient de
décoder des informations d’un système de dif-
fusion transmises par un noeud d’accès utilisant
le code de brouillage ;
le programme informatique comprenant en
outre que lorsque le code est exécuté par le sys-
tème de traitement de l’équipement utilisateur,
l’équipement utilisateur puisse :

déterminer que le signal sans fil reçu est
brouillé par le code de brouillage comprend
soit (306) le balayage de toutes les fréquen-
ces dans une liste de fréquences stockée
localement en utilisant tous les codes de
brouillage d’accès radio terrestres univer-
sels possibles, UTRA, ou le balayage de
toutes les fréquences d’une liste de fré-
quences stockée localement en utilisant
tous les codes de brouillage d’accès radio
terrestres universels possibles, UTRA, à
l’exception des codes de brouillage faisant
partie d’une liste d’exclusion de codes de
brouillage reçue depuis le noeud de réseau
serveur ; et
décoder les informations du système de dif-
fusion afin de déterminer l’identité du noeud
d’accès qui a envoyé le signal sans fil reçu,
dans le cas où la détermination consiste à
décoder les informations du système de dif-
fusion.

6. Programme informatique selon la revendication 5,
dans lequel, dans le cas où la détermination consiste
à décoder les informations du système de diffusion,
le programme informatique comprend :

un code tel que, lorsque le code est exécuté par
le système de traitement d’un équipement utili-
sateur, l’équipement utilisateur peut au moins :
stocker dans une mémoire lisible d’ordinateur
et envoyer dans un rapport de mesure de liaison
montante une indication de la force du signal du
signal sans fil reçu et l’identité du noeud d’accès
(312).
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