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Description

BACKGROUND

[0001] The present invention relates to cellular tele-
communications, more particularly to cellular telecom-
munications employing both full frequency duplex (FDD)
transmissions and time division duplex (TDD) transmis-
sions, and even more particularly to methods and appa-
ratuses that, inter alia, enable a user equipment (UE) to
determine whether the transmissions of a neighboring
cell are uplink or downlink transmissions.
[0002] In the forthcoming evolution of the mobile cel-
lular standards like the Global System for Mobile Com-
munication (GSM) and Wideband Code Division Multiple
Access (WCDMA), new transmission techniques like Or-
thogonal Frequency Division Multiplexing (OFDM) are
likely to occur. Furthermore, in order to have a smooth
migration from the existing cellular systems to the new
high capacity high data rate system in existing radio spec-
trum, a new system has to be able to utilize a bandwidth
of varying size. A proposal for such a new flexible cellular
system, called Third Generation Long Term Evolution
(3G LTE), can be seen as an evolution of the 3G WCDMA
standard. This system will use OFDM as the multiple ac-
cess technique (called OFDMA) in the downlink and will
be able to operate on bandwidths ranging from 1.4 MHz
to 20 MHz. Furthermore, data rates up to and exceeding
100 Mb/s will be supported for the largest bandwidth.
However, it is expected that 3G LTE will be used not only
for high rate services, but also for low rate services like
voice. Since 3G LTE is designed for Transmission Con-
trol Protocol/Internet Protocol (TCP/IP), Voice over IP
(VoIP) will be the service that carries speech.
[0003] Transmissions from the system that are target-
ed to be received by a single user take place in what is
termed a "unicast" mode of operation. Here, there is a
single transmitter that communicates information to a sin-
gle intended receiver. The LTE system is, however, ad-
ditionally designed to support broadcast/multicast serv-
ices, called Multimedia Broadcast/Multicast Service
(MBMS).
[0004] The provisioning of broadcast/multicast servic-
es in a mobile communication system allows the same
information to be simultaneously provided to multiple, of-
ten a large number of, mobile terminals, often dispersed
over a large area corresponding to a large number of
cells. FIG. 1 illustrates this point by showing a broadcast
area 101 that comprises a number of cells 103. The
broadcast/multicast information may be a TV news clip,
information about the local weather conditions, stock-
market information, or any other kind of information that,
at a given time instant, may be of interest to a large
number of users.
[0005] When the same information is to be provided to
multiple mobile terminals within a cell it is often beneficial
to provide this information as a single "broadcast" radio
transmission covering the entire cell and simultaneously

being received by all relevant mobile terminals rather
than providing the information by means of individual
transmissions to each mobile terminal (i.e., plural unicast
transmissions).
[0006] As a broadcast transmission within a cell has
to be dimensioned to operate under worst-case condi-
tions (e.g., it needs to be able to reach mobile terminals
at the cell border even though other mobile terminals may
be quite close to the transmitter antenna), it can be rel-
atively costly in terms of the resources (base station
transmit power) needed to provide a given broadcast-
service data rate. Alternatively, taking into account the
limited signal-to-noise ratio that can be achieved at poor
areas of reception within the cell (e.g. the cell edge), the
achievable broadcast data rates may be relatively limited,
especially when large cells are involved. One way to in-
crease the broadcast data rates would then be to reduce
the cell size, thereby increasing the power of the received
signal at the cell’s edge. However, such an approach
would increase the number of cells needed to cover a
certain area and would thus obviously be undesirable
from a cost-of-deployment point-of-view.
[0007] However, as discussed above, the provisioning
of broadcast/multicast services in a mobile communica-
tion network typically occurs when identical information
is to be provided over a large number of cells. In such
cases, the resources (e.g., base-station transmit power)
needed to provide a desired broadcast data rate can be
considerably reduced if, when detecting/decoding the
broadcast data, mobile terminals at the cell edge can
utilize the received power from multiple broadcast trans-
missions emanating from multiple cells.
[0008] One way to achieve this is to ensure that the
broadcast transmissions from different cells are truly
identical and transmitted mutually time-aligned. Under
these conditions, the transmissions received by user
equipment (UE) (e.g., a mobile terminal) from multiple
cells will appear as a single transmission subject to se-
vere multi-path propagation. The transmission of identi-
cal time-aligned signals from multiple cells, especially
when utilized to provide broadcast/multicast services, is
sometimes referred to as Single-Frequency-Network
(SFN) operation or Multicast-Broadcast Single Frequen-
cy Network (MBSFN) operation.
[0009] When multiple cells transmit such identical
time-aligned signals, the UE no longer experiences "in-
ter-cell interference" from its neighbor cells, but instead
experiences signal corruption due to time dispersion. If
the broadcast transmission is based on OFDM with a
cyclic prefix that covers the main part of this "time dis-
persion", the achievable broadcast data rates are thus
only limited by noise, implying that, especially in smaller
cells, very high broadcast data rates can be achieved.
Furthermore, the OFDM receiver does not need to ex-
plicitly identify the cells to be soft combined. Rather, all
cells whose transmissions fall within the cyclic prefix will
"automatically" contribute to the power of the UE’s re-
ceived signal.
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[0010] In each of the unicast and multicast modes, the
LTE physical layer downlink transmission is based on
OFDM. The basic LTE downlink physical resource can
thus be seen as a time-frequency grid as illustrated in
FIG. 2, in which each so-called "resource element" cor-
responds to one OFDM subcarrier during one OFDM
symbol interval.
[0011] As illustrated in FIG. 3, the downlink subcarriers
in the frequency domain are grouped into resource
blocks, where each resource block consists of twelve
consecutive subcarriers for a duration of one 0.5 ms slot
(7 OFDM symbols when normal cyclic prefixes are used
(as illustrated) or 6 OFDM symbols when extended cyclic
prefixes are used), corresponding to a nominal resource-
block bandwidth of 180 kHz.
[0012] The total number of downlink subcarriers, in-
cluding a DC-subcarrier, thus equals Nc = 12·NRB+ 1
where NRB is the maximum number of resource blocks
that can be formed from the 12·NRB usable subcarriers.
The LTE physical-layer specification actually allows for
a downlink carrier to consist of any number of resource
blocks, ranging from NRB-min = 6 and upwards, corre-
sponding to a nominal transmission bandwidth ranging
from around 1.25 MHz up to 20 MHz. This allows for a
very high degree of LTE bandwidth/spectrum flexibility,
at least from a physical-layer-specification point-of-view.
[0013] FIGS. 4a and 4b illustrate the time-domain
structure for LTE downlink transmission. Each 1 ms sub-
frame 400 consists of two slots of length Tslot = 0.5 ms
(=15360·TS, wherein each slot comprises 15,360 time
units, TS). Each slot then consists of a number of OFDM
symbols.
[0014] A subcarrier spacing Δf = 15 kHz corresponds
to a useful symbol time
Tu =1/Δf ≈ 66.7ms (2048·TS). The overall OFDM symbol
time is then the sum of the useful symbol time and the
cyclic prefix length TCP. Two cyclic prefix lengths are de-
fined. FIG. 4a illustrates a normal cyclic prefix length,
which allows seven OFDM symbols per slot to be com-
municated. The length of a normal cyclic prefix, TCP, is
160·TS ≈ 5.1ms for the first OFDM symbol of the slot,
and144·TS ≈ 4.7ms. s for the remaining OFDM symbols.
[0015] FIG. 4b illustrates an extended cyclic prefix,
which because of its longer size, allows only six OFDM
symbols per slot to be communicated. The length of an
extended cyclic prefix, TCP-e, is 512·TS ≈ 16.7ms.
[0016] It will be observed that, in the case of the normal
cyclic prefix, the cyclic prefix length for the first OFDM
symbol of a slot is somewhat larger than those for the
remaining OFDM symbols. The reason for this is simply
to fill out the entire 0.5 ms slot, as the number of time
units per slot, TS, (15360) is not evenly divisible by seven.
[0017] When the downlink time-domain structure of a
resource block is taken into account (i.e., the use of 12
subcarriers during a 0.5 ms slot), it will be seen that each
resource block consists of 12·7 = 84 resource elements
for the case of normal cyclic prefix (illustrated in FIG. 3),
and 12·6 = 72 resource elements for the case of the ex-

tended cyclic prefix (not shown).
[0018] Another important aspect of a terminal’s oper-
ation is mobility, which includes cell search, synchroni-
zation, and signal power measurement procedures. Cell
search is the procedure by which the terminal finds a cell
to which it can potentially connect. As part of the cell
search procedure, the terminal obtains the identity of the
cell and estimates the frame timing of the identified cell.
The cell search procedure also provides estimates of pa-
rameters essential for reception of system information
on the broadcast channel, containing the remaining pa-
rameters required for accessing the system.
[0019] To avoid complicated cell planning, the number
of physical layer cell identities should be sufficiently large.
For example, systems in accordance with the LTE stand-
ards support 504 different cell identities. These 504 dif-
ferent cell identities are divided into 168 groups of three
identities each.
[0020] In order to reduce the cell-search complexity,
cell search for LTE is typically done in several steps that
make up a process that is similar to the three-step cell-
search procedure of WCDMA. To assist the terminal in
this procedure, LTE provides a primary synchronization
signal and a secondary synchronization signal on the
downlink. This is illustrated in FIG. 5, which illustrates
the structure of the radio interface of an LTE system. The
physical layer of an LTE system includes a generic radio
frame 500 having a duration of 10ms. FIG. 5 illustrates
one such frame 500 for an LTE Frequency Division Du-
plex (FDD) system. Each frame has 20 slots (numbered
0 through 19), each slot having a duration of 0.5 ms which
normally consists of seven OFDM symbols. A subframe
is made up of two adjacent slots, and therefore has a
duration of 1 ms, normally consisting of 14 OFDM sym-
bols. The primary and secondary synchronization signals
are specific sequences, inserted into the last two OFDM
symbols in the first slot of each of subframes 0 and 5. In
addition to the synchronization signals, part of the oper-
ation of the cell search procedure also exploits reference
signals that are transmitted at known locations in the
transmitted signal.
[0021] Furthermore, LTE is defined to be able to oper-
ate in both FDD mode as well as in Time Division Duplex
(TDD) mode. Within one carrier, the different subframes
of a frame can either be used for downlink transmission
of for uplink transmission. FIG. 6a illustrates the case for
FDD operation, wherein pairs of the radiofrequency spec-
trum are allocated to users, one part for uplink transmis-
sions, and the other part for downlink transmissions. In
this operation, all subframes of a carrier are used for ei-
ther downlink transmission (a downlink carrier) or for up-
link transmission (an uplink carrier).
[0022] By comparison, FIG. 6b illustrates the case for
TDD operation. It will be observed that in this operation,
the first and sixth subframe of each frame (i.e., subframes
0 and 5) are always assigned for downlink transmission,
while the remaining subframes can be flexibly assigned
to be used for either downlink or uplink transmission. The
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reason for the predefined assignment of the first and sixth
subframe for downlink transmission is that these sub-
frames include the LTE synchronization signals. The syn-
chronization signals are transmitted on the downlink of
each cell and, as explained earlier, are intended to be
used for initial cell search as well as for neighbor-cell
search.
[0023] FIG. 6b also illustrates the flexibility that LTE
provides in assigning uplink and downlink subframes dur-
ing TDD operation. This flexibility allows for different
asymmetries in terms of the amount of radio resources
(subframes) assigned for downlink and uplink transmis-
sion, respectively. For example, an approximately sym-
metric carrier 601 can be created, as can an asymmetric
carrier with a downlink focus 603 (i.e., more downlink
subframes than uplink subframes), and an asymmetric
carrier with an uplink focus 605 (i.e., more uplink sub-
frames than downlink subframes).
[0024] As the subframe assignment needs to be the
same for neighbor cells in order to avoid severe interfer-
ence between downlink and uplink transmissions be-
tween the cells, the downlink/uplink asymmetry cannot
vary dynamically on, for example, a frame-by-frame ba-
sis. However, it can be changed on a slower basis to, for
example, match different traffic characteristics such as
differences and variations in the downlink/uplink traffic
asymmetry.
[0025] In LTE, a measure of the Reference Signal Re-
ceived Power RSRP is used for handover measure-
ments. This means that the mobile terminal needs to
measure RSRP on the serving cell as well as on those
neighboring cells that have been detected by the cell
search. RSRP is defined as the average signal power of
the Node B’s transmitted (i.e., downlink) Reference Sym-
bols or Signals (RS). The RSs are transmitted from the
Node B from each of possibly 1, 2 or 4 transmit antennas,
on certain resource elements (RE) in the time-frequency
grid. For example, in LTE the resource elements are
transmitted on every sixth subcarrier in OFDM symbol
number 0 and in either symbol number 3 (when long CPs
are used) or symbol number 4 (when short CPs are used)
in every slot (consisting of either 6 or 7 OFDM symbols,
depending on whether long or short CPs are being used).
Furthermore, the RS in symbol number 3 / 4 is offset by
three subcarriers relative to the RS in the first OFDM
symbol.
[0026] In order to arrive at an RSRP measurement that
is truly representative of the signal conditions, the UE
needs to average a number of measurements obtained
over a number of slots (and subframes). For FDD oper-
ation, this can easily be done because the downlink and
uplink transmissions occur on separate carriers, and
hence all subframes of the downlink carriers can be used
for generating an RSRP estimate.
[0027] However, for TDD operation, the uplink and
downlink transmissions share the same carrier frequen-
cy, so not all of the subframes can be used. To complicate
matters, the uplink/downlink configuration for different

neighboring cells could - in the general case - be different.
The uplink/downlink configuration of a newly detected
cell (i.e., a cell that has just been detected as a potential
handover candidate by the cell search procedure) is, at
the time of detection, unknown to the UE. This information
is conventionally first made known to the UE at the time
of handover to that cell.
[0028] Accordingly, the UE is conventionally required
to rely on RSs transmitted in only those subframes that
are guaranteed to be associated with downlink transmis-
sions (e.g., synchronization subframes 0 and 5 in LTE,
as illustrated in FIG. 6b). Being limited to the RSs from
only these slots results in a noisy RSRP (or similar) meas-
urement, so longer averaging time is needed to generate
a useful value, thereby delaying the handover procedure.
[0029] However, in a typical TDD uplink/downlink con-
figuration, there are more downlink subframes than just
the synchronization subframes. A super-frame in LTE is
10 ms divided into ten 1 ms subframes, two of which are
sync subframes (see, e.g., FIG. 5). Typically, the up-
link/downlink configuration is 40/60 or even 30/70, so
there are actually more downlink subframes (and hence
more RSs) available than just the RSs included in the
synchronization subframes (corresponding to a down-
link/uplink allocation of 20/80).
[0030] The document 3GPP TS 36.214 V8.0.0, Phys-
ical Layer, Measurements, discloses downlink power
measurements in a LTE mobile communication system.
[0031] Therefore there is a need for methods and ap-
paratuses that are able to detect the uplink/downlink con-
figuration in TDD operation for neighboring cells at the
time those cells are first detected, in order to improve the
RSRP (or similar) measurement performance.

SUMMARY

[0032] It should be emphasized that the terms "com-
prises" and "comprising", when used in this specification,
are taken to specify the presence of stated features, in-
tegers, steps or components; but the use of these terms
does not preclude the presence or addition of one or more
other features, integers, steps, components or groups
thereof.
[0033] In accordance with one aspect of the present
invention, the foregoing and other objects are achieved
in methods and apparatuses that operating a user equip-
ment (UE) in a cellular telecommunications system. Such
operation includes receiving a signal from a neighboring
cell and detecting a characteristic of the received signal.
The detected characteristic is used as an indicator in a
blind detection process to identify one or more downlink
slots in the received signal. Known pilot signals in the
identified one or more downlink slots are then used to
obtain a signal power measurement of the received sig-
nal.
[0034] In some embodiments, the detected character-
istic is a detected frequency domain power profile, and
the blind detection process comprises comparing the de-
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tected frequency domain power profile with at least one
of a nominal downlink power profile and a nominal uplink
power profile.
[0035] In alternative embodiments, the detected char-
acteristic is a detected received signal strength indicator
(RSSI), and the blind detection process comprises, for
each of one or more OFDM symbols, comparing the de-
tected RSSI with at least one of a nominal downlink RSSI
power profile and a nominal uplink RSSI power profile.
[0036] In still other alternative embodiments, the de-
tected characteristic is a detected information content of
resource elements of the received signal known to be
reference symbol resource elements in a downlink sub-
frame, wherein each resource element is defined by sub-
carrier frequency and time of occurrence; and the blind
detection process comprises correlating the detected in-
formation content with information content of one or more
known reference symbols.
[0037] In still other alternative embodiments, the de-
tected characteristic is a detected automatic gain control
setting used to receive the received signal; and the blind
detection process comprises comparing the detected au-
tomatic gain control setting with an automatic gain control
setting of a known downlink slot.
[0038] The various blind detection processes are also
useful for identifying whether a slot of a neighboring cell’s
signal is a downlink unicast slot or a Multicast-Broadcast
Single Frequency Network slot. With this knowledge, a
user equipment can use known pilot signals in the iden-
tified one or more downlink unicast slots to obtain a signal
power measurement of the received signal. In some, but
not necessarily all, embodiments, the user equipment
can additionally use cell-specific pilot signals in Multicast-
Broadcast Single Frequency Network slots to obtain the
signal power measurement of the received signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] The objects and advantages of the invention
will be understood by reading the following detailed de-
scription in conjunction with the drawings in which:

FIG. 1 illustrates a broadcast area that comprises a
number of telecommunication system cells.
FIG. 2 illustrates a time-frequency grid an exemplary
LTE downlink physical resource ("resource ele-
ment") that corresponds to one OFDM subcarrier
during one OFDM symbol interval.
FIG. 3 is a time-frequency grid illustrating how down-
link subcarriers in the frequency domain are grouped
into resource blocks.
FIG. 4a illustrates a so-called "normal" cyclic prefix
length, which allows seven OFDM symbols per slot
to be communicated.
FIG. 4b illustrates an extended cyclic prefix, which
because of its longer size, allows only six OFDM
symbols per slot to be communicated.
FIG. 5 illustrates the structure of the radio interface

of an LTE system.
FIG. 6a illustrates a signal timing diagram for the
case of FDD operation, wherein pairs of the radiof-
requency spectrum are allocated to users, one part
for uplink transmissions, and the other part for down-
link transmissions.
FIG. 6b illustrates a signal timing diagram for the
case of TDD operation.
FIG. 7a is a signal timing diagram of an exemplary
downlink subframe in an LTE mobile communication
system.
FIG. 7b is a graph of downlink average power for the
two slots of FIG. 7a plotted as a function of time.
FIG. 7c depicts two uplink data transmissions of an
exemplary LTE system uplink subframe.
FIG. 7d is a graph of average power for the time
period depicted in FIG. 7c plotted as a function of
time.
FIG. 8 is, in one respect, a flowchart of exemplary
steps/processes performed in a UE in accordance
with embodiments consistent with the invention.
FIG. 9 is a block diagram of an exemplary UE adapt-
ed to carry out various aspects of the invention.
FIG. 10 is, in one respect, a flowchart of steps/proc-
esses carried out in a UE in accordance with em-
bodiments in which a blind detection process relies
on a frequency-domain power profile of a received
signal.
FIG. 11 is, in one respect, a flowchart of steps/proc-
esses carried out in a UE in accordance with em-
bodiments in which a blind detection process relies
on the contents of resource elements that could be
conveying reference symbols.
FIG. 12 is, in one respect, a flowchart of steps/proc-
esses carried out in a UE in accordance with em-
bodiments in which a blind detection process relies
on AGC settings in the receiver.
FIG. 13 depicts an exemplary MBSFN resource el-
ement transmitted on an antenna port over the
course of two sequential slots.
FIG. 14 is, in one respect, a flowchart of exemplary
steps/processes performed in a UE in accordance
with embodiments that enable the UE to detect
whether slots of a neighboring cell’s signal are down-
link unicast slots or MBSFN slots.

DETAILED DESCRIPTION

[0040] The various features of the invention will now
be described with reference to the figures, in which like
parts are identified with the same reference characters.
[0041] The various aspects of the invention will now
be described in greater detail in connection with a number
of exemplary embodiments. To facilitate an understand-
ing of the invention, many aspects of the invention are
described in terms of sequences of actions to be per-
formed by elements of a computer system or other hard-
ware capable of executing programmed instructions. It
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will be recognized that in each of the embodiments, the
various actions could be performed by specialized cir-
cuits (e.g., discrete logic gates interconnected to perform
a specialized function), by program instructions being ex-
ecuted by one or more processors, or by a combination
of both. Moreover, the invention can additionally be con-
sidered to be embodied entirely within any form of com-
puter readable carrier, such as solid-state memory, mag-
netic disk, or optical disk containing an appropriate set
of computer instructions that would cause a processor
to carry out the techniques described herein. Thus, the
various aspects of the invention may be embodied in
many different forms, and all such forms are contemplat-
ed to be within the scope of the invention. For each of
the various aspects of the invention, any such form of
embodiments may be referred to herein as "logic config-
ured to" perform a described action, or alternatively as
"logic that" performs a described action.
[0042] In an aspect of embodiments consistent with
the invention, a blind detection process is used to detect
the uplink/downlink configuration of a detected neighbor-
ing cell. Different embodiments utilize knowledge that the
uplink transmission technology differs from that of down-
link transmissions. For example, in an LTE system, uplink
transmissions utilize Single-Carrier FDMA (SC-FDMA),
whereas downlink transmissions rely on OFDM. This
means that the signals associated with uplink slots (and
subframes) will differ from those associated with down-
link slots (and subframes). Hence, the UE can for exam-
ple distinguish between uplink and downlink transmis-
sions by correlating a received signal’s frequency domain
power profile (per sub-carrier and OFDM symbol) to a
typical frequency domain power profile pattern of a down-
link transmission to detect whether the slot/subframe is
uplink or downlink.
[0043] In an alternative embodiment, correlation only
to the average power profile per OFDM symbol (over
subframe) is made.
[0044] In yet another embodiment, correlation to the
potential positions of downlink RSs can be done in order
to detect the DL subframes.
[0045] In yet another embodiment, AGC settings in the
front end receiver can be used for detection of UL and
DL subframes.
[0046] Once the uplink/downlink configuration of the
detected cell has been detected by any of the blind de-
tection techniques, the UE can utilize more downlink RSs
for estimating the cell signal power (e.g., the RSRP).
[0047] In other alternatives, blind detection techniques
can also determine whether DL subframes or MBSFN
subframes have been detected.
[0048] These and other aspects are described in detail
in the following.
[0049] FIG. 7a is a signal timing diagram of an exem-
plary downlink subframe (1ms, divided into two downlink
slots) in an LTE mobile communication system. Included
within this subframe are REs that are used for conveying
RS for transmit antenna 1 (denoted "R" in the figure) and

also REs that are used for conveying RSs associated
with a potential transmit antenna 2 (denoted "S" in the
figure). Also shown in the FIG. 7a are the positions in
which control information (denoted "C" in the figure) sent.
It will be observed that the control information is commu-
nicated in only the first 1, 2, or 3 OFDM symbols of each
subframe, whereas the RSs are present in both slots.
The rest of the REs are, for the most part, allocated to
data transmission.
[0050] Typically a cell is not fully loaded. Therefore,
only a fraction of the data REs are non-empty. To illus-
trate this point, a first shaded group of REs 701 in FIG.
7a represents a first data transmission, and a second
shaded group of REs 703 represents a second data
transmission. Remaining data REs are unused in this
example.
[0051] FIG. 7b is a graph of downlink average power
for the two slots of FIG. 7a plotted as a function of time.
Since the RSs as well as parts of the control signaling
are always transmitted, the Received Signal Power Indi-
cator (RSSI) is different for different OFDM symbols. Typ-
ically, the OFDM symbols 0 and 1 (which contain control
information as well as RSs) have the largest power, the
OFDM symbols containing RSs but not control informa-
tion have slightly lower average power, and the OFDM
symbols having only data information on average have
the lowest power.
[0052] The situation is different in the uplink direction
when different modulation technology is used. For exam-
ple, in an LTE system, SC-FDMA is used for uplink trans-
missions. The data and control, which are sent on a phys-
ical uplink shared channel (PUSCH) and a physical uplink
control channel (PUCCH) respectively, are sent on sep-
arate resource blocks. Consequently, a UE transmitting
data utilizes allocated frequencies continuously for at
least an amount of time corresponding to one subframe
(i.e., 2 slots). FIG. 7c depicts two data transmissions 705
and 707 to illustrate this point. UEs transmitting only con-
trol information (e.g., ACK/NACK of downlink blocks)
have a consecutive time-frequency block at the end of
the system BW. FIG. 7c depicts two control signaling
transmissions 709 and 711 to illustrate this point.
[0053] FIG. 7d is a graph of average power for the time
period depicted in FIG. 7c plotted as a function of time.
Because of the continuous nature of the transmissions,
the frequency domain power profile is more evenly
spread over the subframe. In an aspect of some embod-
iments consistent with the invention, this property is used
to enable a UE detect whether the received signal of a
detected cell corresponds to a downlink or an uplink sub-
frame.
[0054] FIG. 8 is, in one respect, a flowchart of exem-
plary steps/processes performed in a UE in accordance
with embodiments consistent with the invention. In an-
other respect, FIG. 8 can be considered to be a block
diagram of a UE 800 comprising logic configured to per-
form the variously described functions. It is assumed at
the start that the UE is connected to a serving cell and
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is searching for TDD neighboring cells. The neighboring
cell could be operating on either an intra-frequency (i.e.,
the same carrier frequency as the serving cell) or an inter-
frequency, (i.e., a different carrier frequency than is used
by the serving cell). In the case of inter-frequency oper-
ation, the UE typically makes its measurements during
time instances in which the serving cell’s data reception
has been interrupted.
[0055] The UE uses any of a number of known search
algorithms to discover a neighboring cell ("YES" path out
of decision block 801). The particular search algorithm
employed for this purpose is outside the scope of the
invention.
[0056] Once a neighbor cell has been detected, a sig-
nal from that neighbor cell is received (step 803). A char-
acteristic of the received signal is detected (step 805)
and then used as an indicator in a blind detection process
to identify one or more downlink slots in the received
signal (step 807). The particular characteristic detected
will depend on the type of blind detection process em-
ployed. These aspects are described in greater detail
below.
[0057] Having identified one or more downlink slots,
known pilot signal in these downlink slots are used to
obtain a signal power (or similar) measurement of the
received signal (step 809).
[0058] A block diagram of a UE 900 adapted to carry
out various aspects of the invention is shown in FIG. 9.
It will be appreciated that the functional blocks depicted
in FIG. 9 can be combined and re-arranged in a variety
of equivalent ways, and that the many of the functions
can be performed by one or more suitably programmed
digital signal processors.
[0059] As depicted in FIG. 9, a UE 900 has an antenna
901 that is shared by receiver circuitry as well as by trans-
mitter circuitry 902. As the various aspects of the inven-
tion are primarily concerned with receiver operation, the
transmitter circuitry 902 is not described here in detail.
[0060] When a switch 903 is in a receive position, the
UE 900 receives a downlink radio signal through the an-
tenna 901 and typically down-converts the received radio
signal to an analog baseband signal in a front end re-
ceiver (Fe RX) 905. For this purpose, the front end re-
ceiver 905 is supplied with a locally-generated carrier
frequency, fc. The baseband signal is spectrally shaped
by an analog filter 907 that has a bandwidth BW0, and
the shaped baseband signal generated by the filter 907
is gain corrected by automatic gain control (AGC) circuit-
ry 909. The gain corrected signal is then converted from
analog to digital form by an analog-to-digital converter
(ADC) 911.
[0061] The digitized baseband signal is further spec-
trally shaped by a digital filter 913 that has a bandwidth
BWsync, which corresponds to bandwidth of the synchro-
nization signals or symbols included in the downlink sig-
nal. The shaped signal generated by the filter 913 is pro-
vided to a cell search unit 915 that carries out one or
more methods of searching for cells as specified for the

particular communication system (e.g., 3G LTE). Typi-
cally, such methods involve detecting predetermined pri-
mary and/or secondary synchronization channel (P/S-
SCH) signals in the received signal as described earlier.
[0062] The digitized baseband signal is also provided
by the ADC 911 to a digital filter 917 that has the band-
width BW0, and the filtered digital baseband signal is pro-
vided to a processor 919 that implements a Fast Fourier
Transform (FFT) or other suitable algorithm that gener-
ates a frequency-domain (spectral) representation of the
baseband signal. The cell search unit 915 exchanges
suitable timing signals with the processor 919 for each
candidate cell; that is, for each cell whose signal power
(e.g., RSRP) will be measured.
[0063] The frequency-domain samples are also fed to
a correlation unit 923 that correlates the samples to either
(a) the known downlink RS positions or (b) a typical down-
link (sub-carrier) power profile or RSSI pattern as de-
scribed in greater detail below. The output from the cor-
relation unit 921 is then fed to a control unit (CU) 923
that, based on the correlation result, detects which sub-
frames are downlink and which ones are uplink. That
information (i.e., the number and position of downlink
subframes) is then fed to a channel estimation unit 925
(and FFT 919).
[0064] The cell search unit 915 also provides cell iden-
tifications and REs corresponding to RSs for each can-
didate cell i to the channel estimation unit 925, which also
receives timing signals from the processor 919 and, using
the knowledge of which subframes are downlink sub-
frames, generates a channel estimate Hi

j for each of sev-
eral subcarriers j and an estimate of the signal power
(e.g., RSRP, Si) for the candidate cell i.
[0065] The channel estimation unit 925 provides the
channel estimates Hi

j to a symbol detector 927. The de-
tected symbols are then made available for further
processing in the UE (not shown). The power estimates
generated by the channel estimation unit 925 are typically
also used in further signal processing in the UE.
[0066] The blind uplink/downlink detection can take
any of a number of embodiments. These are described
in the following text.
[0067] In an aspect of some embodiments, a frequency
domain power profile is the characteristic upon which
blind detection is made. FIG. 10 is, in one respect, a
flowchart of steps/processes carried out in a UE in ac-
cordance with these embodiments. In another respect,
FIG. 10 can also be considered to be a block diagram of
a UE 1000 having logic configured to perform the various
described processes/steps. Two different approaches
can be used in these embodiments. The first - and less
complex one - is to correlate a received subframe with
the average power (total RSSI) per OFDM symbol. That
is, a power profile of each OFDM symbol is measured
(step 1001) and correlated with a nominal (e.g., typical)
downlink power profile (step 1003), as illustrated in FIG.
7b. The correlation can be made over one subframe. To
improve performance, the profile can (but doesn’t have
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to be) averaged over a number of subframes. The result-
ing correlation value is compared to a threshold (decision
block 1005). If the correlation value is above the threshold
(YES path out of decision block 1005), then a downlink
subframe has been detected, otherwise (NO path out of
decision block 1005) an uplink subframe has been de-
tected. The threshold could, for example, be derived from
the power profile for the synchronization subframe (i.e.,
a subframe known to be a downlink subframe for the UE).
Further processing (not shown) proceeds according to
whether an uplink or downlink subframe was detected.
[0068] Equivalently, instead of correlating the OFDM
symbol with a nominal downlink power profile, it is instead
correlated with a nominal (e.g., typical) uplink power pro-
file, as illustrated in FIG. 7d. The correlation value ex-
ceeding the threshold value in this case indicates that an
uplink subframe has been detected. Otherwise, the sub-
frame is a downlink subframe.
[0069] An alternative embodiment involves a more
complicated variant, in which the correlation is made over
each sub-carrier. Hence, for each OFDM symbol the
power per sub-carrier is estimated and correlated to a
typical power profile, which now has two dimensions,
namely time and frequency. Again the correlation is com-
pared to a threshold, as described above, in order to de-
termine whether the analyzed signal is associated with
an uplink or a downlink subframe.
[0070] In an aspect of some alternative embodiments,
the REs that could be conveying RSs serve as the char-
acteristic upon which blind detection is made. FIG. 11 is,
in one respect, a flowchart of steps/processes carried
out in a UE in accordance with these embodiments. In
another respect, FIG. 11 can also be considered to be a
block diagram of a UE 1100 having logic configured to
perform the various described processes/steps. Using
this detection approach, the UE 1100 descrambles the
REs (with scrambling code corresponding to the cell ID
for the neighboring cell) that - in the case of a downlink
subframe - are RSs (step 1101). The descrambled REs
are then correlated with the nominal RS pattern (step
1103). The correlation value is then compared with a
threshold (decision block 1105). If the correlation value
exceeds the threshold value (YES path out of decision
block 1105), the subframe is considered to be a downlink
subframe. Otherwise (NO path out of decision block
1105), the subframe is considered to be an uplink sub-
frame. Further processing (not shown) proceeds accord-
ing to whether an uplink or downlink subframe was de-
tected.
[0071] In an aspect of some other alternative embod-
iments, the AGC settings in the receiver serve as the
characteristic upon which blind detection is made. FIG.
12 is, in one respect, a flowchart of steps/processes car-
ried out in a UE in accordance with these embodiments.
In another respect, FIG. 12 can also be considered to be
a block diagram of a UE 1200 having logic configured to
perform the various described processes/steps.
[0072] A principle upon which these embodiments op-

erate is that uplink subframes can consist of a signal with
low signal power, for example as a result of no uplink
transmission taking place at all or due to a transmitting
UE being far away from the UE 1200 trying to receive
the signal (and measure the signal power). In both of
these cases, the received signal power in such a sub-
frame is small compared to that of a downlink subframe.
In case the transmitting UE is close to the UE 1200 trying
to receive the signal, the input signal will be very strong
relative the strength of a signal associated with a down-
link subframe. Since the UE 1200, once it has detected
the neighboring cell, always knows at least some of the
downlink subframes (i.e., those subframes that are used
for downlink transmissions regardless of UL/DL config-
uration), the UE 1200 can compare the AGC settings of
an unknown subframe with those associated with a
known downlink subframe. If the comparison reveals a
large enough difference, this can be taken as an indicator
of an uplink subframe; otherwise, the unknown subframe
can be considered a downlink subframe. Such informa-
tion could also, in some embodiments be used for deter-
mining the UL/DL subframe configuration.
[0073] Thus, in accordance with these embodiments
the UE 1200 determines the AGC settings of one or more
known downlink subframes (step 1201). Next, the AGC
settings of a candidate "unknown" subframe are com-
pared with those of the known down subframe(s) (step
1203). If the comparison shows large differences (YES
path out of decision block 1205), then the candidate sub-
frame is considered to be an uplink subframe. Otherwise
(NO path out of decision block 1205), the candidate sub-
frame is considered to be a downlink subframe. For ex-
ample, if the AGC settings differ by more than a factor of
5 (7 dB) or so, then it is reasonable to assume the pres-
ence of an uplink rather than a downlink subframe.
Hence, if an AGC setting is x for a known downlink sub-
frame, an uplink subframe can be considered to be de-
tected if the AGC setting is below 0.2x or above 5x.
[0074] Further processing (not shown) proceeds ac-
cording to whether an uplink or downlink subframe was
detected.
[0075] Various aspects of embodiments consistent
with the invention have been described in terms of de-
tection of downlink subframes on a TDD neighboring cell.
However, the blind detection techniques can also be ap-
plied to other scenarios. One such scenario is MBSFN
operation, in which some of the downlink subframes are
allocated to broadcast use. These downlink subframes
have a slightly different structure relative to ordinary uni-
cast subframes. This difference is illustrated in FIG. 13,
which depicts an exemplary MBSFN resource element
transmitted on antenna port 4 over the course of two se-
quential slots. It will be recalled that in MBSFN operation,
synchronous multi-cell multicast/broadcast transmission
is made to appear as a single transmission over a multi-
path channel. To accommodate the larger propagation
delays (i.e., a UE receives transmissions not only from
a nearest NodeB, but also from neighboring NodeBs),
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an extended CP is used. Hence, each slot has only six
OFDM symbols instead of the seven normally present in
unicast operation.
[0076] Channel estimation for coherent demodulation
of an MBSFN transmission cannot directly rely on the
"normal" cell-specific reference signals (RCS) described
earlier, since these reference signals are not transmitted
by means of MBSFN and thus do not reflect the aggre-
gated MBSFN channel. Instead, additional reference
symbols (R4) are inserted within MBSFN subframes, as
illustrated in FIG. 13. These reference symbols are trans-
mitted by means of MBSFN; that is, identical reference
symbols (the same complex value within the same re-
source element) are transmitted by all cells involved in
the MBSFN transmission. The corresponding received
reference signal can thus directly be used for estimation
of the aggregated MBSFN channel, enabling coherent
demodulation of the MBSFN transmission.
[0077] Although there is no need to transmit downlink
L1/L2 control signaling related to Downlink Shared Chan-
nel (DL-SCH) transmission in MBSFN subframes, there
may nonetheless be other downlink L1/L2 control sign-
aling to be transmitted in MBSFN subframes (e.g., sched-
uling grants for UL-SCH transmission). Consequently,
normal cell-specific reference signals (RCS) also need to
be transmitted within the MBSFN subframes, in parallel
with the MBSFN-based reference signal. However, since
the L1/L2 control signaling is confined to the first part of
the subframe, only the cell-specific reference symbols
within the first OFDM symbol of the subframe (as well as
the second OFDM symbol of the subframe in case of four
transmit antennas) are transmitted within MBSFN sub-
frames, as shown in FIG. 13.
[0078] As a result of this arrangement, MBSFN sub-
frames have fewer RSs that can be used for RSRP meas-
urements (i.e., only those found in the first OFDM symbol
per subframe). Aside from knowing that in MBSFN there
are always two synchronization subframes having cell-
specific reference symbols, a UE doesn’t know the exact
number and position of ordinary and MBSFN subframes
in a neighboring cell. This uncertainty causes a problem
for a UE that wants to make power measurements of cell-
specific reference signals of a neighboring cell.
[0079] Aspects of the invention address this problem
in that similar approaches as those described above
(e.g., correlation to the RS positions for an ordinary DL
subframe) can be used to detect which subframes are
MBSFN subframes and which are not. The RSRP meas-
urement can consequently be adapted to the detected
number of ordinary subframes. Also note that, with re-
spect to MBSFN operation, the various aspects of the
invention are applicable to both LTE FDD and TDD mode.
[0080] FIG. 14 is, in one respect, a flowchart of exem-
plary steps/processes performed in a UE in accordance
with embodiments consistent with the invention. In an-
other respect, FIG. 14 can be considered to be a block
diagram of a UE 1400 comprising logic configured to per-
form the variously described functions. It is assumed at

the start that the UE is connected to a serving cell and
is searching for TDD or FDD neighboring cells. The
neighboring cell could be operating on either an intra-
frequency (i.e., the same carrier frequency as the serving
cell) or an inter-frequency, (i.e., a different carrier fre-
quency than is used by the serving cell). In the case of
inter-frequency operation, the UE typically makes its
measurements during time instances in which the serving
cell’s data reception has been interrupted.
[0081] The UE uses any of a number of known search
algorithms to discover a neighboring cell ("YES" path out
of decision block 1401). The particular search algorithm
employed for this purpose is outside the scope of the
invention.
[0082] Once a neighbor cell has been detected, a sig-
nal from that neighbor cell is received (step 1403). A char-
acteristic of the received signal is detected (step 1405)
and then used as an indicator in a blind detection process
to identify one or more downlink unicast slots (or alter-
natively, MBSFN slots) in the received signal (step 1407).
The particular characteristic detected will depend on the
type of blind detection process employed. These aspects
are described in detail above.
[0083] Having identified one or more downlink unicast
slots, known pilot signal in these downlink slots are used
to obtain a signal power (or similar) measurement of the
received signal (step 1409). In some, but not necessarily
all embodiments, cell-specific RSs from the MBSFN sub-
frames are also used in the RSRP estimation.
[0084] The invention has been described with refer-
ence to particular embodiments. However, it will be read-
ily apparent to those skilled in the art that it is possible
to embody the invention in specific forms other than those
of the embodiment described above. The described em-
bodiments are merely illustrative and should not be con-
sidered restrictive in any way. The scope of the invention
is given by the appended claims, rather than the preced-
ing description.

Claims

1. A method of operating a user equipment (UE) in a
cellular telecommunications system, the method
comprising:

receiving a signal from a neighboring cell;
detecting a characteristic of the received signal;
using the detected characteristic as an indicator
in a blind detection process to identify one or
more downlink slots in the received signal; and
using known pilot signals in the identified one or
more downlink slots to obtain a signal power
measurement of the received signal.

2. The method of claim 1, wherein:

the detected characteristic is a detected fre-
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quency domain power profile; and
the blind detection process comprises compar-
ing the detected frequency domain power profile
with at least one of a nominal downlink power
profile and a nominal uplink power profile.

3. The method of claim 1, wherein:

the detected characteristic is a detected re-
ceived signal strength indicator (RSSI); and
the blind detection process comprises, for each
of one or more OFDM symbols, comparing the
detected RSSI with at least one of a nominal
downlink RSSI power profile and a nominal up-
link RSSI power profile.

4. The method of claim 1, wherein:

the detected characteristic is a detected infor-
mation content of resource elements of the re-
ceived signal known to be reference symbol re-
source elements in a downlink subframe, where-
in each resource element is defined by subcar-
rier frequency and time of occurrence; and
the blind detection process comprises correlat-
ing the detected information content with infor-
mation content of one or more known reference
symbols.

5. The method of claim 1, wherein:

the detected characteristic is a detected auto-
matic gain control setting used to receive the
received signal; and
the blind detection process comprises compar-
ing the detected automatic gain control setting
with an automatic gain control setting of a known
downlink slot.

6. A user equipment (UE) for a cellular telecommuni-
cations system, the user equipment comprising:

logic configured to receive a signal from a neigh-
boring cell;
logic configured to detect a characteristic of the
received signal;
logic configured to use the detected character-
istic as an indicator in a blind detection process
to identify one or more downlink slots in the re-
ceived signal; and
logic configured to use known pilot signals in the
identified one or more downlink slots to obtain
a signal power measurement of the received sig-
nal.

7. The user equipment of claim 6, wherein:

the detected characteristic is a detected fre-

quency domain power profile; and
the blind detection process comprises compar-
ing the detected frequency domain power profile
with at least one of a nominal downlink power
profile and a nominal uplink power profile.

8. The user equipment of claim 6, wherein:

the detected characteristic is a detected re-
ceived signal strength indicator (RSSI); and
the blind detection process comprises, for each
of one or more OFDM symbols, comparing the
detected RSSI with at least one of a nominal
downlink RSSI power profile and a nominal up-
link RSSI power profile.

9. The user equipment of claim 6, wherein:

the detected characteristic is a detected infor-
mation content of resource elements of the re-
ceived signal known to be reference symbol re-
source elements in a downlink sub frame,
wherein each resource element is defined by
subcarrier frequency and time of occurrence;
and
the blind detection process comprises correlat-
ing the detected information content with infor-
mation content of one or more known reference
symbols.

10. The user equipment of claim 6, wherein:

the detected characteristic is a detected auto-
matic gain control setting used to receive the
received signal; and
the blind detection process comprises compar-
ing the detected automatic gain control setting
with an automatic gain control setting of a known
downlink slot.

Patentansprüche

1. Verfahren zum Betreiben einer Benutzereinrichtung
(UE) in einem zellularen Telekommunikationssys-
tem, wobei das Verfahren umfasst:

Empfangen eines Signals von einer Nachbar-
zelle;
Erfassen einer Charakteristik des empfangen
Signals;
Verwenden der erfassten Charakteristik als ei-
nen Indikator in einem Blinderfassungsprozess,
um einen oder mehrere Abwärtsstrecken-Zeit-
schlitze im empfangenen Signal zu identifizie-
ren; und
Verwenden von bekannten Pilotsignalen in dem
einen oder den mehreren identifizierten Ab-
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wärtsstrecken-Zeitschlitzen, um eine Signalleis-
tungsmessung des empfangenen Signals zu er-
halten.

2. Verfahren nach Anspruch 1, wobei:

die erfasste Charakteristik ein erfasstes Fre-
quenzbereichs-Leistungsprofil ist; und
der Blinderfassungsprozess ein Vergleichen
des erfassten Frequenzbereichs-Leistungspro-
fils mit mindestens einem von einem Abwärts-
strecken-Nennleistungsprofil und einem Auf-
wärtsstrecken-Nennleistungsprofil umfasst.

3. Verfahren nach Anspruch 1, wobei:

die erfasste Charakteristik ein erfasster Emp-
fangssignalstärke-Indikator (RRSI) ist; und
der Blinderfassungsprozess für jedes von einem
oder mehreren OFDM-Signalen ein Vergleichen
des erfassten RSSIs mit mindestens einem von
einem Abwärtsstrecken-Nenn-RSSI und einem
Aufwärtsstrecken-Nenn-RSSI umfasst.

4. Verfahren nach Anspruch 1, wobei:

die erfasste Charakteristik ein erfasster Informa-
tionsinhalt von Ressourcenelementen des emp-
fangenen Signals ist, von welchen bekannt ist,
dass sie Referenzsymbol-Ressourcenelemen-
te in einem Abwärtsstrecken-Unterrahmen sind,
wobei jedes Ressourcenelement durch Unter-
trägerfrequenz und Zeitpunkt des Auftretens de-
finiert ist; und
der Blinderfassungsprozess ein Korrelieren des
erfassten Informationsinhalts mit Informations-
inhalt eines oder mehrerer bekannter Referenz-
symbole umfasst.

5. Verfahren nach Anspruch 1, wobei:

die erfasste Charakteristik eine erfasste Einstel-
lung einer automatischen Verstärkungsrege-
lung ist, die zum Empfangen des empfangenen
Signals verwendet wird; und
der Blinderfassungsprozess ein Vergleichen
der erfassten Einstellung der automatischen
Verstärkungsregelung mit einer Einstellung ei-
ner automatischen Verstärkungsregelung eines
bekannten Abwärtsstreckenschlitzes umfasst.

6. Benutzereinrichtung (UE) für ein zellulares Telekom-
munikationssystem, wobei die Benutzereinrichtung
umfasst:

Logik, die zum Empfangen eines Signals von
einer Nachbarzelle konfiguriert ist;
Logik, die zum Erfassen einer Charakteristik des

empfangenen Signals konfiguriert ist;
Logik, die so konfiguriert ist, dass sie die erfass-
te Charakteristik als einen Indikator in einem
Blinderfassungsprozess verwendet, um einen
oder mehrere Abwärtsstrecken-Zeitschlitze im
empfangenen Signal zu identifizieren; und
Logik, die so konfiguriert ist, dass sie bekannte
Pilotsignale in dem einen oder den mehreren
identifizierten Abwärtsstrecken-Zeitschlitzen
verwendet, um eine Signalleistungsmessung
des empfangenen Signals zu erhalten.

7. Benutzereinrichtung nach Anspruch 6, wobei:

die erfasste Charakteristik ein erfasstes Fre-
quenzbereichs-Leistungsprofil ist; und
der Blinderfassungsprozess ein Vergleichen
des erfassten Frequenzbereichs-Leistungspro-
fils mit mindestens einem von einem Abwärts-
strecken-Nennleistungsprofil und einem Auf-
wärtsstrecken-Nennleistungsprofil umfasst.

8. Benutzereinrichtung nach Anspruch 6, wobei:

die erfasste Charakteristik ein erfasster Emp-
fangssignalstärke-Indikator (RRSI) ist; und
der Blinderfassungsprozess für jedes von einem
oder mehreren OFDM-Signalen ein Vergleichen
des erfassten RSSIs mit mindestens einem von
einem Abwärtsstrecken-Nenn-RSSI und einem
Aufwärtsstrecken-Nenn-RSSI umfasst.

9. Benutzereinrichtung nach Anspruch 6, wobei:

die erfasste Charakteristik ein erfasster Informa-
tionsinhalt von Ressourcenelementen des emp-
fangenen Signals ist, von welchen bekannt ist,
dass sie Referenzsymbol-Ressourcenelemen-
te in einem Abwärtsstrecken-Unterrahmen sind,
wobei jedes Ressourcenelement durch Unter-
trägerfrequenz und Zeitpunkt des Auftretens de-
finiert ist; und
der Blinderfassungsprozess ein Korrelieren des
erfassten Informationsinhalts mit Informations-
inhalt eines oder mehrerer bekannter Referenz-
symbole umfasst.

10. Benutzereinrichtung nach Anspruch 6, wobei:

die erfasste Charakteristik eine erfasste Einstel-
lung einer automatischen Verstärkungsrege-
lung ist, die zum Empfangen des empfangenen
Signals verwendet wird; und
der Blinderfassungsprozess ein Vergleichen
der erfassten Einstellung der automatischen
Verstärkungsregelung mit einer Einstellung ei-
ner automatischen Verstärkungsregelung eines
bekannten Abwärtsstreckenschlitzes umfasst.
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Revendications

1. Procédé de fonctionnement d’un équipement d’uti-
lisateur (UE) dans un système de télécommunica-
tion cellulaire, le procédé comprenant de :

recevoir un signal provenant d’une cellule
voisine ;
détecter une caractéristique du signal reçu ;
utiliser la caractéristique détectée comme un in-
dicateur dans un processus de détection aveu-
gle pour identifier un ou plusieurs intervalles de
liaison descendante dans le signal reçu ; et
utiliser des signaux pilotes connus dans un ou
des intervalles de liaison descendante identifiés
pour obtenir une mesure de puissance de signal
du signal reçu.

2. Procédé selon la revendication 1, dans lequel :

la caractéristique détectée est un profil de puis-
sance de domaine de fréquence détectée ; et
le processus de détection aveugle comprend de
comparer le profil de puissance de domaine de
fréquence détectée avec au moins un d’un profil
de puissance de liaison descendante nominale
et un profil de puissance de liaison montante
nominale.

3. Procédé selon la revendication 1, dans lequel :

la caractéristique détectée est un indicateur d’in-
tensité de signal reçu détecté (RSSI) ; et
le processus de détection aveugle comprend,
pour chacun du ou des signaux OFDM, de com-
parer le RSSI détecté avec au moins un d’un
profil de puissance RSSI de liaison descendante
nominal et un profil de puissance RSSI de liaison
montante nominal.

4. Procédé selon la revendication 1, dans lequel :

la caractéristique détectée est un contenu d’in-
formation détecté d’éléments de ressources du
signal reçu connu comme étant des éléments
de ressource de symbole de référence dans une
sous trame de liaison descendante, dans lequel
chaque élément de ressource est défini par une
fréquence de sous porteuses et une heure
d’occurrence ; et
le processus de détection aveugle comprend de
corréler le contenu d’information détectée avec
un contenu d’information d’un ou plusieurs sym-
boles de référence connus.

5. Procédé selon la revendication 1, dans lequel :

la caractéristique détectée est un paramétrage

de réglage de gain automatique détecté utilisé
pour recevoir le signal reçu ; et
le processus de détection aveugle comprend de
comparer le paramétrage de réglage de gain
automatique détecté avec un paramétrage de
réglage de gain automatique d’un intervalle de
liaison descendante connu.

6. Équipement d’utilisateur (UE) pour un système de
télécommunication cellulaire, l’équipement d’utilisa-
teur comprenant :

une logique configurée pour recevoir un signal
provenant d’une cellule voisine ;
une logique configurée pour détecter une carac-
téristique du signal reçu ;
une logique configurée pour utiliser la caracté-
ristique détectée comme un indicateur dans un
processus de détection aveugle pour identifier
un ou plusieurs intervalles de liaison descen-
dante dans le signal reçu ; et
une logique configurée pour utiliser des signaux
pilotes connus dans un ou des intervalles de
liaison descendante identifiés pour obtenir une
mesure de puissance de signal du signal reçu.

7. Équipement d’utilisateur selon la revendication 6,
dans lequel :

la caractéristique détectée est un profil de puis-
sance de domaine de fréquence détectée ; et
le processus de détection aveugle comprend de
comparer le profil de puissance de domaine de
fréquence détectée avec au moins un d’un profil
de puissance de liaison descendante nominale
et un profil de puissance de liaison montante
nominale.

8. Équipement d’utilisateur selon la revendication 6,
dans lequel :

la caractéristique détectée est un indicateur d’in-
tensité de signal reçu détecté (RSSI) ; et
le processus de détection aveugle comprend
de, pour chacun du ou des symboles OFDM, de
comparer le RSSI détecté avec au moins un d’un
profil de puissance RSSI de liaison descendante
nominale et un profil de puissance de RSSI de
liaison montante nominale.

9. Équipement d’utilisateur selon la revendication 6,
dans lequel :

la caractéristique détectée est un contenu d’in-
formation détecté d’éléments de ressources du
signal reçu connu comme étant des éléments
de ressource de symbole de référence dans une
sous trame de liaison descendante, dans lequel

21 22 



EP 2 248 285 B1

14

5

10

15

20

25

30

35

40

45

50

55

chaque élément de ressource est défini par une
fréquence de sous porteuses et une heure
d’occurrence ; et
le processus de détection aveugle comprend de
corréler le contenu d’information détectée avec
un contenu d’information d’un ou plusieurs sym-
boles de référence connus.

10. Équipement d’utilisateur selon la revendication 6,
dans lequel :

la caractéristique détectée est un paramétrage
de réglage de gain automatique détecté utilisé
pour recevoir le signal reçu ; et
le processus de détection aveugle comprend de
comparer le paramétrage de réglage de gain
automatique détecté avec un paramétrage de
réglage de gain automatique d’un intervalle de
liaison descendante connu.
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