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INTERFERENCE AVOIDANCE ON COMMON CHANNELS IN UNCOORDINATED NETWORK

DEPLOYMENTS WITH FLEXIBLE SPECTRUM USE

TECHNICAL FIELD:

The exemplary and non-limiting embodiments of this invention relate generally to wireless
communication systems, methods, devices and computer programs and, more specifically, relate to
interference avoidance techniques and common control channels for use in a multi-carrier cellular

communication system.

BACKGROUND:
Various abbreviations that may appear in the specification and/or in the drawing figures are

defined as follows:

3GPP third generation partnership project
BCCH broadcast control channel

BCH broadcast channel

BW bandwidth

DL downlink (eNB towards UE)

eNB EUTRAN Node B (evolved Node B)
EUTRAN evolved UTRAN (LTE)

FSU flexible spectrum use

D identification

MT international mobile telecommunications
IMT-A advanced IMT

LTE long term evolution

LTE-A LTE advanced

MIB master information block

Node B base station

OFDM orthogonal frequency division multiplexing
OFDMA orthogonal frequency division multiple access
P-BCH physical broadcast channel

PDCCH physical downlink control channel

PRB physical resource block

P-SCH primary synchronization channel

RSSI carrier received signal strength indicator
SC-FDMA single carrier, frequency division multiple access
SCH synchronization channel

S-SCH secondary synchronization channel

UE user equipment

UL uplink (UE towards eNB)

UTRAN universal terrestrial radio access network
WG working group

A proposed communication system known as evolved UTRAN (E-UTRAN, also referred to as
UTRAN-LTE or as E-UTRA) is currently being finalized within the 3GPP. As currently specified the
DL access technique will be OFDMA, and the UL access technique will be SC-FDMA.

1
CONFIRMATION COPY
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One specification of interest is 3GPP TS 36.300, V8.3.0 (2007-12), 3rd Generation Partnership
Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio
Access (E-UTRA) and Evolved Universal Terrestrial Access Network (E-UTRAN); Overall description;
Stage 2 (Release 8), which is incorporated by reference herein in its entirety. This system may be referred
to for convenience as LTE Rel-8, or simply as Rel-8. Note that this is a stage 2 specification, and may not
exactly describe the system as it is currently implemented. In general, the set of specifications given as
3GPP TS 36.xyz (e.g., 36.311, 36.312, etc.) may be seen as describing the entire Release 8 LTE system.

Of particular interest herein are the further releases of 3GPP LTE targeted towards future IMT-A
systems, referred to herein for convenience simply as LTE-Advanced (LTE-A). Of additional interest
herein are local area (LA) deployment scenarios using a scalable bandwidth (of up to, for example,
100MHz) with flexible spectrum use (FSU). This system concept may be referred to herein for
convenience as LTE-A.

Tt has been decided that LTE Rel-8 UEs should be able to operate in the LTE-A system. General
reference in this regard may be made to 3GPP TSG RAN WG1 Meeting #53, Kansas City, USA, May
5-9, 2008, R1-081948, Proposals for LTE-Advanced Technologies, NTT DoCoMo, Inc, attached as
Exhibit A to the priority document US provisional patent application 61/131,042 (filed June 4, 2008).

Reference can also be made to 3GPP TR 36.913, V0.0.6 (2008-05), 3rd Generation Partnership
Project; Technical Specification Group Radio Access Network; Requirements for Further
Advancements for E-UTRA (LTE-Advanced) (Release X), attached as Exhibit B to the priority
document.

Other publications that may be interest herein include RP-080137, Proposed SID on
LTE-Advanced, NTT DoCoMo, 3GPP RAN#39, Puerto Vallarta, Mexico, 4-7 March 2008, attached as
Exhibit C to the priority document, and R3-080812, Solution(s) to the 36.902's Automated
Configuration of Physical Cell Identity Use Case, Nokia Siemens Networks, Nokia, Shenzen, China,
April 2008, attached as Exhibit D to the priority document.

More specifically, there is growing interest in the cellular industry for IMT-Advanced
capabilities following the approval of the Study Item description on LTE-Advanced as in RP-080137. It
is foreseen that IMT-Advanced requirements (that LTE-Advanced should fulfill) will include bandwidth
support (optionally) up to 100 MHz, and potentially peak data rates up to, for example, 1 Gbps (billion
bits per second) for LA scenarios. As current IMT spectrum allocations do not enable multiple operators
to have such high bandwidth allocations within the same band, FSU mechanisms are being examined in
LTE-Advanced.

Further, it is also clear that particularly in the LA scenario there is a requirement that the

Node Bs can be deployed in an uncoordinated manner (i.e., without planning the locations and

configuring each individual Node B separately) without causing severe interference to
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neighboring cells.

SUMMARY:

In accordance with one exemplary aspect of the invention there is a method comprising:
selecting, with a network access node, one chunk of spectrum from a plurality of chunks of spectrum to
be a primary chunk for a particular cell; transmitting in the primary chunk from the network access node
a broadcast channel that contains information needed by a terminal to at least perform iﬂitial cell access;

and the network access node using a synchronization channel to indicate which chunk of the plurality
of chunks is the primary chunk.

In accordance with another exemplary aspect of the invention there is a computer program
product comprising a computer-readable memory bearing computer program code embodied therein for
use with a computer. In this aspect the computer program code comprises: code for selecting, with a
network access node, one chunk of spectrum from a plurality of chunks of spectrum to be a primary
chunk for a particular cell; code for transmitting in the primary chunk from the network access node a
broadcast channel that contains information needed by a terminal to at least perform initial cell access;
and code for the network access node using a synchronization channel to indicate which chunk of the
plurality of chunks is the primary chunk.

In accordance with yet another exemplary aspect of the invention there is an apparatus
comprising a processor and a transmitter. The processor is configured to select one chunk of spectrum
from a plurality of chunks of spectrum to be a primary chunk for a particular cell. The transmitter is
configured to transmit in the primary chunk node a broadcast channel that contains information needed
by a terminal to at least perform initial cell access, and to transmit in a synchronization channel an
indication of which chunk of the plurality of chunks is the primary chunk.

In accordance with still another exemplary aspect of the invention there is an apparatus
comprising processing means (e.g., a processor) and sending means (e.g., a transmitter). The processing
means is for selecting one chunk of spectrum from a plurality of chunks of spectrum to be a primary
chunk for a particular cell. The sending means is for sending in the primary chunk node a broadcast
channel that contains information needed by a terminal to at least perform initial cell access; and the
sending means further for sending a synchronization channel which has an indication of which chunk of
the plurality of chunks is the primary chunk.

In accordance with a further exemplary aspect of the invention there is a method comprising:
receiving at a receiver a synchronization channel in a particular chunk of spectrum from a plurality of
chunks of spectrum; determining by a processor from the received synchronization channel that one
chunk of spectrum from the plurality of chunks of spectrum is a primary chunk for a particular cell;
tuning the receiver to a broadcast channel in the primary chunk to receive information; and using the

information to obtain initial access to the particular cell.
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In accordance with a yet further exemplary aspect of the invention there is a computer program
product comprising a computer-readable memory bearing computer program code embodied therein for
use with a computer. In this aspect the computer program code comprises: code for receiving at a
receiver a synchronization channel in a particular chunk of spectrum from a plurality of chunks of
spectrum; code for determining by a processor from the received synchronization channel that one chunk
of spectrum from the plurality of chunks of spectrum is a primary chunk for a particular cell; code for
tuning the receiver to a broadcast channel in the primary chunk to receive information; and code for using
the information to obtain initial access to the particular cell.

In accordance with a still further exemplary aspect of the invention there is an apparatus
comprising a receiver and a processor. The receiver is configured to receive a synchronization channel
in a particular chunk of spectrum from a plurality of chunks of spectrum. The processor is configured to
determine from the received synchronization channel that one chunk of spectrum from the plurality of
chunks of spectrum is a primary chunk for a particular cell. The processor is further configured to tune
the receiver to a broadcast channel in the primary chunk to receive information for use in obtaining initial
access to the particular cell

In accordance with a yet further exemplary aspect of the invention there is an apparatus
comprising receiving means (e.g., a receiver) and processing means (e.g., a processor). The
receiving means is for receiving a synchronization channel in a particular chunk of spectrum
from a plurality of chunks of spectrum. The processing means is for determining from the
received synchronization channel that one chunk of spectrum from the plurality of chunks of
spectrum is a primary chunk for a particular cell. And the processing means is further for

tuning the receive means to a broadcast channel in the primary chunk to receive information for

use in obtaining initial access to the particular cell.

BRIEF DESCRIPTION OF THE DRAWINGS:

In the attached Drawing Figures:

Figures 1A, 1B show multi-carrier channel bonding DL alternatives for Rel-9 radios.

Figure 2 is a logic flow diagram that depicts an exemplary Node B procedure for setting up a cell
and determining a primary or "master” chunk.

Figure 3 shows a first embodiment wherein SCHs are transmitted only in primary chunks.

Figure 4 shows a second embodiment wherein a P-SCH sequence for the primary chunk is
different from the P-SCH on other chunks, and hence indicates the primary chunk location.

Figure 5 shows a third embodiment wherein the S-SCH not only indicates the cell ID but also the
primary chunk.

Figure 6 is a simplified block diagram of various apparatus that can be used to implement the
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exemplary embodiments of this invention.

Figure 7 is a logic flow diagram that illustrates the operation of a method, and a result of
execution of computer program instructions, in accordance with an exemplary embodiment of this
invention.

Figure 8 is a logic flow diagram that illustrates the operation of a method, and a result of
execution of computer program instructions, in accordance with another exemplary embodiment of this

invention.

DETAILED DESCRIPTION:

The exemplary embodiments of this invention may be used with uncoordinated high bandwidth
deployments that may employ FSU, and are also applicable to the transmission of common channels and
initial UE cell access in such a system setting. The inventors note that initial cell access setup by a UE
may be influenced by a possible multiple-operator spectrum deployment, where spectrum sharing /
flexible spectrum use is utilized, as the common broadcast channel typically acquired immediately after
synchronization may not be in a fully fixed location due to time/frequency reuse.

In general, it is anticipated that a LTE-A UE may operate with a system bandwidth in the range
20 MHz - 100 MHz. Before data transmission may occur, there is a need for the UE to carry out initial
cell access. This allows the UE to acquire basic synchronization parameters, namely carrier
synchronization, symbol and frame timing, as well as system information that is typically transmitted on
a common broadcast channel (e.g., on the BCCH in LTE).

In LTE Rel-8 the P-SCH and S-SCH, and the P-BCH, are mapped to fixed time-frequency
resources within six center-located PRBs in the system bandwidth (that may be 1.4, 3.0, 5.0, 10.0, 15.0,
or 20.0 MHz). With such a configuration, for example, the P-BCH will overlap with P-BCHs of
neighboring cells in a synchronous network. This may result in severe interference conditions, especially
in an uncoordinated deployment. Therefore the mapping of SCH and BCH in LTE-A, assuming a system
bandwidth greater than 20 MHz, should be defined with typical LA network configurations in mind,
considering system robustness against other cell interference (own operator or other operator) and
signaling overhead.

This being the case, a problem that arises is related to defining a time-frequency mapping for the
BCH so that BCHs of different adjacent cells do not interfere with one another. This is true for a
synchronous network, where the goal is to prevent the BCHs from colliding in the OFDM
time-frequency grid. On the other hand, there is a conflicting requirement that the BCH location should
be somehow fixed and predefined so that the initial cell access is not made overly complicated (and time
consuming) for the UE.

The cell size in the considered LA scenarios may range from some tens of meters to a few

hundreds of meters, and cell density is assumed to be very high relative to wide-area networks. Hence, it
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is likely that a distributed uncoordinated approach, rather than a centralized approach typically assumed
in wide-area LTE Rel-8, would be preferable in setting up a LA cell. This enables the cell to
self-configure itself, rather than obtaining the configuration from a centralized entity. This goal,
combined with the fact that BCHs should preferably utilize some reuse mechanism, raises another
problem related to configuring the BCH locations in an automatic manner.

The inventors note that in the considered scenarios it is typically not desirable to have a wired
interface between Node Bs (such as the X2 interface between eNBs in LTE) that could be utilized for
distributed configuration. This is true at least for the reason that the Node Bs may belong to different
operators. Hence, there is a need to provide an automatic mechanism whereby the Node Bs can
autonomously determine time-frequency resources for BCH transmissions.

To summarize, there are basically two problems that are addressed and solved by the use of the
exemplary embodiments of this invention. A first problem is how to avoid excessive interference from
nearby cells in an uncoordinated deployment scenario so that the UE access to the cells is not
compromised or made overly complex. This is particularly troublesome for the common control
channels (e.g., BCH) that typically are transmitted on pre-defined and fixed radio resources, thus
overlapping with one another in a synchronous network. As interference avoidance would appear to rely
on some coordination between the cells, another problem is how a Node B can itself determine the proper
radio resources for common control transmission.

In the above-noted R3-080812, Solution(s) to the 36.902's Automated Configuration of Physical
Cell Identity Use Case (by Nokia Siemens Networks, Nokia), it is proposed that physical cell ID selection
be performed after radio environment scanning. This technique relies on a capability of the eNB to scan
its radio environment before beginning to operate, at least in terms of reception of the downlink
transmission band of eventual neighboring radio cells, in the frequency band where it intends to establish
its own cell(s). This technique may be considered as one that uses an embedded UE receiver at the eNB.
The use of this scanning phase aids the eNB in identifying potential intra-frequency neighbor cells, and
to thus avoid a collision in the selection of the physical ID for its own cell. Not specifically addressed,
however, is a technique for the eNB to determine how the common control channel should be mapped so
that interference is avoided, or at least minimized to the greatest extent that is possible.

Reference is made to Figure 6 for illustrating a simplified block diagram of various electronic
devices that are suitable for use in practicing the exemplary embodiments of this invention. In Figure 6
a wireless network 1 is adapted for communication with an apparatus 10, also referred to herein for
convenience as a terminal or as a UE 10, via another apparatus, such as a network access node 12, also
referred to herein for convenience as a Node B (base station) or as an eNB 12. The UE 10 includes a data
processor (DP) 10A, a memory (MEM) 10B that stores a program (PROG) 10C, and a suitable radio
frequency (RF) transceiver 10D coupled to one or more antennas (one shown) for bidirectional wireless

communications with the eNB 12, which also includes a DP 12A, a MEM 12B that stores a PROG 12C,
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and a suitable RF transceiver 12D coupled to one or more antennas (two shown, though often the eNB
will operate with an antenna array). At least one of the PROGs 10C and 12C is assumed to include
program instructions that, when executed by the associated DP, enable the electronic device to operate in
accordance with the exemplary embodiments of this invention, as will be discussed below in greater
detail.

That is, the exemplary embodiments of this invention may be implemented at least in part by
computer software executable by the DP 10A of the UE 10 and by the DP 12A of the eNB 12, or by
hardware, or by a combination of software and hardware.

Typically there will be a plurality of UEs 10 serviced by the eNB 12, as well as a plurality of
eNBs 12. The UEs 10 and eNBs 12 may or may not be identically constructed, but in general are all
assumed to be electrically and logically compatible with the relevant network protocols and standards
needed for operation in the wireless network 1. In some embodiments of this invention the Node B 12
may include an embedded UE receiver 12E.

The various embodiments of the UE 10 can include, but are not limited to, cellular phones,
personal digital assistants (PDAs) having wireless communication capabilities, portable computers
having wireless communication capabilities, image capture devices such as digital cameras having
wireless communication capabilities, gaming devices having wireless communication capabilities, music
storage and playback appliances having wireless communication capabilities, Internet appliances
permitting wireless Internet access and browsing, as well as portable units or terminals that incorporate
combinations of such functions.

The MEMs 10B, 12B may be of any type suitable to the local technical environment and may be
implemented using any suitable data storage technology, such as semiconductor-based memory devices,
flash memory, magnetic memory devices and systems, optical memory devices and systems, fixed
memory and removable memory. The DPs 10A, 12A may be of any type suitable to the local technical
environment, and may include one or more of general purpose computers, special purpose computers,
microprocessors, digital signal processors (DSPs) and processors based on a multi-core processor
architecture, as non-limiting examples.

The exemplary embodiments of this invention address and solve that various problems discussed
above, and provide techniques to avoid excessive interference on common channels while maintaining
ease of UE 10 access to the common channels. Further, an uncoordinated deployment of individual Node
B 12s 12 is still possible, and common channel overhead in each chunk of spectrum is avoided.

Referring to Figure 1A, in LTE-A it is expected that the bandwidth extension from 20 MHz up
to 100 MHz is performed as shown with, for example, up to five 20 MHz "chunks" are placed adjacent
to each other. Figure 1A shows the concept of extending the LTE bandwidth up to 100 MHz by channel
bonding. In this example, the individual frequency chunks are shown as carriers 1 through 5, and both

SCHs (S-SCH and P-SCH) are transmitted on each chunk. Wideband UEs (LTE-A UEs) will receive
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multiple chunks of the DL spectrum, whereas those UEs that have a bandwidth capability limited to 20
MHz (for example Rel-8 UEs) will receive only one chunk. To support also Rel-8 UEs, one or more
chunks may be Rel-8 compatible (see the non-limiting example of Figure 1B in which only carriers 4-5
are Rel-8 compatible). The exemplary embodiments of this invention pertain most particularly to a
scenario where there are one or more chunks that are not Rel-8 compatible.

In the exemplary embodiments multiple operators may or may not share the same spectrum, and
spectrum sharing may be done on a chunk basis, or in a more flexible manner that allows each operator
to use fractions of the spectrum to improve performance in excessive interference situations.

The exemplary embodiments of this invention provide a mechanism to avoid inter-cell
interference for common control channels, provide a signaling technique to enable the UE 10 to readily
access to the common control channels, and provide an initial LA cell set up procedure to enable
distributed automatic configuration of the LA cells by the Node Bs 12.

The exemplary embodiments of this invention enable time/frequency reuse of common control
channels (e.g., the P-BCH) by defining a primary chunk (or multiple primary chunks) for each cell, and
arrange for the P-BCH to be transmitted only over the primary chunk(s). To enable time/frequency reuse
of primary chunks, and to facilitate UE 10 access to the primary chunk, the following embodiments are
provided.

First, synchronization signals (P-SCH/S-SCH) are used to indicate the primary chunk, and
therefore the location of the P-BCH. This concept may be generalized so that the synchronization signals
simply indicate the location of the P-BCH, where the location does not necessarily need to be within the
primary chunk, but only fixed once the SCHs have been detected.

Second, during start-up each Node B 12 scans (such as by sensing the radio environment using
the embedded UE receiver 12E) which chunks are "primary" chunks for Node Bs 12 of neighboring
cells, and sets up its own primary chunk so as to not coincide with a primary chunk of another
neighboring Node B 12. Alternatively, or in combination with spectrum sensing, the Node Bs 12 may
negotiate, over the air or by other means, the selection of the primary chunks. The P-BCH may be
transmitted in the primary chunk, and the primary chunk may be linked 1-to-1 to the used PDCCH
resources such that collisions on the PDCCH can also be avoided.

By the use of these exemplary embodiments interference in the P-BCHs (and possibly other
channels as well) can be avoided or at least minimized, since the P-BCH within a particular cell is only
transmitted over the primary chunk of that cell. In addition, the UE 10 has ready access to the P-BCH of
the cell since the identity of the primary chunk can be indicated by the synchronization signals.

Describing these exemplary embodiments now in further detail, during initial cell setup the
Node B 12 in one operator network determines a primary chunk and the location of the P-BCH (and
therefore potentially also a "reference point" of the PDCCH). The following steps are followed by the

Node B 12 in the initial cell setup. Reference is also made to the logic flow diagram of Figure 2.
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After powering on (Block 2A) the Node B 12 scans each 20 MHz chunk in the frequency band
of interest, one at a time (Block 2B). The initial chunk scanning procedure may include simple RSSI
power measurements. During the scanning process the Node B 12 compiles a "chunk" RSSI list.

At Block 2C, for each chunk the Node B 12 performs the following operations. The Node B 12
attempts to detect the P-SCH of the chunk. If the measured RSSI for the chunk is less than some RSSI
threshold, P-SCH detection is not attempted as the probability of failed or false detection is relatively
high. If the RSSI exceeds the threshold, P-SCH detection is attempted by the Node B 12. If P-SCH
detection of an interfering Node B 12 fails, or if a P-SCH detection correlation peak is less than some
P-SCH correlation peak threshold (Block 2D), no further processing of the chunk is done. Otherwise, the
Node B 12 attempts to detect the associated S-SCH with the detected P-SCH for each interfering Node
B 12 (Block 2E). For each stronger Node B 12 interferer, if the S-SCH is detected (Block 2F) the Node
B 12 reads the interfering Node B 12 resource allocation on the associated P-BCH and compiles a
"chunk"-based interfering Node B 12 resource allocation list so as to be able to avoid interference also
on data and control channels (Block 2G).

As aresult of the execution of the procedure thus far, the Node B 12 will have knowledge of the
primary chunks, P-BCH time-frequency resources, P/S-SCHs and possibly even PDCCH resources used
in the neighboring cells.

At Block 2H a determination is made if all interferers in the chunk have been processed, and if
so at Block 21 a determination is made if all of the chunks have been processed. If not control returns to
Block 2C, otherwise control passes to Block 2J where the Node B 12 performs the following operations.

At Block 2J the Node B 12 selects as the primary chunk that chunk having a lowest RSSI value (<
threshold) or a lowest detected P-SCH correlation peak.

At Block 2K the Node B 12 selects P-SCH and S-SCH sequences to indicate its own primary
chunk, and verifies that the selected sequences are not used by any interfering Node Bs 12. If an unused
P-SCH sequence cannot be found, the Node B 12 selects a P-SCH sequence used by an interfering Node
B 12 that yields the lowest cross-correlation peak (the same procedure is followed for the S-SCH).

At Block 2L the Node B 12 selects time-frequency resources for the P-BCH and possibly also for
the PDCCH. Also, the Node B 12 may avoid transmitting on the resources that it knows are used for
P-BCH transmission in neighboring cells. The Node B 12 also selects chunks for data/control with
unused / less used resources from the chunk-based interfering Node B 12 resource allocation list to
minimize interference for UEs 10 in the serving cell.

Note that the method depicted in Figure 2 is but one non-limiting example of how the Node B
12 may perform the scanning and selection of the primary chunk, P-BCH resources and P/S-SCHs used
in the neighboring cells. As one alternative implementation, the Node B 12 may only search for the

P/S-SCHs to determine which chunks are "primary" chunks in neighboring cells.
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Note that in principle the Node B 12 functions here in a manner analogous to a UE 10, with the
embedded UE receiver 12E detecting synchronization signals from other Node Bs 12 on the DL during
initial set up for synchronization purposes.

As was noted above, in lieu of scanning the Node Bs 12 may negotiate over-the-air or by some
other means to determine their respective primary chunk of spectrum for transmitting the P-BCH.

At the UE 10 primary chunk and/or P-BCH resource detection is performed based on the
synchronization signals. In one embodiment the SCHs are transmitted only in the primary chunk. This
is shown in Figure 3, which shows three neighbor cells in which cell A uses carrier 3 as its primary
chunk, cell B uses carrier 2 as its primary chunk, and cell C uses carrier 4 as its primary chunk.
Alternatively, in another embodiment this can be accomplished by allocating a different P-SCH sequence
for a primary chunk (as depicted in Figure 4). In this case the P-SCH sequence for the primary chunk is
different from the P-SCH on other chunks, and hence indicates the primary chunk location. Figure 4
illustrates this using P-SCH2 which is offset by hashing at each of the neighbor cells, in which cell A uses
carrier 3 as its primary chunk, cell B uses carrier 2 as its primary chunk, and cell C uses carrier 1 as its
primary chunk. Alternatively, in a further embodiment the S-SCH sequence indicates the location of
P-BCH (for example as one out of N options). This is illustrated in Figure 5, where the S-SCH not only
indicates the cell ID as in LTE (Rel-8), but also the primary chunk. In Figure 5 all non-primary chunks
have the same S-SCH sequence, and only the S-SCH sequence in the primary chunk has the additional
indicator that it lies within the primary chunk. So for example at Figure 5: the S-SCH1 sequence in
carrier 3 for cell A carries the extra indictor that carrier 3 is the primary chunk for cell A and the P-BCHI1
for cell A is in carrier 3; the S-SCH2 sequence in carrier 2 for cell B carries the extra indictor that carrier
2 is the primary chunk for cell B and the P-BCH2 for cell B is in carrier 2; and the S-SCH3 sequence in
carrier 1 for cell C carries the extra indictor that carrier 1 is the primary chunk for cell C and the P-BCH3
for cell C is in carrier 1. In an embodiment, the extra indicator in the S-SCH sequence in the primary
chunk may be implemented by means of another S-SCH sequence derived by implicit mapping from the
S-SCH sequence used by all the non-primary chunks. Alternatively the S-SCH could, for example,
indicate the location of the primary chunk relative to the current chunk. In a still further embodiment the
P-SCH may indicate the primary chunk and the S-SCH may indicate a carrier index or the location of the
current chunk relative to the primary chunk.

In a first exemplary embodiment the UE 10 would only locate the primary chunk. Note that the
neighbor cell search will be an inter-frequency cell search and that a 20 MHz UE 10 will camp on the
primary chunk in order to maintain timing. Note further that Rel. 8 UEs can currently perform an
inter-frequency cell search, and all needed features to implement such a search are provided in Rel. 8
UEs.

In a second exemplary embodiment the UE 10 searches for the primary chunk P-SCH sequence
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at initial access. Once the primary chunk is found, the UE 10 immediately knows the P-BCH
time-frequency resources. In the neighbor cell search, either the UE 10 performs an inter-frequency
P-SCH search, as the primary chunks may employ frequency reuse, or it also searches for secondary
chunk P-SCH sequences. This latter case is feasible if the MIB carried by the P-BCH is transmitted to
the UE 10 by some other means, or if the UE after cell change would automatically tune to the primary
chunk.

In a third exemplary embodiment the UE 10 performs cell detection using the P-SCH in a
conventional manner. Once the UE 10 finds a cell it searches for the specified S-SCH sequence
candidates. The S-SCH sequence that is detected then directly points to the primary chunk and/or P-BCH
time-frequency resources, and the UE 10 may then access the P-BCH information. In this case there is
no difference between initial and neighboring cell search.

All of these exemplary embodiments may be implemented so that backwards compatibility with
Rel-8 UEs 10 is maintained. In this case the sequences for the primary chunks are selected from the
specified Rel-8 set of sequences, and Rel-8 UEs 10 always camp on the primary chunk.

Tt should be noted that there may be more than one primary chunk per cell, and that any possible
restrictions regarding UE 10 camping do not apply to LTE-A UEs.

Based on the foregoing it should be apparent that the exemplary embodiments of this invention
provide a method, apparatus and computer program product(s) to enable interference avoidance for
common channels in a backwards compatible, scalable multi-carrier cellular system with flexible
spectrum use.

Figure 7 is a logic flow diagram that illustrates the operation of a method, and a result of
execution of computer program instructions, in accordance with exemplary embodiments of this
invention such as from the perspective of the access node/eNB 12.

(A) At Block 7A there is a step of selecting, with a network access node, one chunk of spectrum
from a plurality of chunks of spectrum to be a primary chunk for a particular cell. At Block 7B there is
a step of transmitting in the primary chunk a broadcast channel that contains information needed by a
terminal to at least perform initial cell access. At Block 7C there is a step of indicating to the terminal
which chunk of the plurality of chunks is the primary chunk by the use of a synchronization channel.

(B) In the method, apparatus and computer program of paragraph (A), where the synchronization
channel is one of a primary synchronization channel or a secondary synchronization channel.

(C) In the method, apparatus and computer program of the preceding paragraphs, where the
broadcast channel is transmitted only in the primary chunk.

(D) In the method, apparatus and computer program of paragraph (A), where selecting
comprises scanning for at least one of primary and secondary synchronization channels of neighboring
network access nodes for selecting for use a chunk that is determined to have a lowest probability of

causing excessive interference with neighboring network access nodes.
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(E) In the method, apparatus and computer program of the preceding paragraph, where scanning
comprises building a list ordered by measured RSSI value and/or correlation peak value.

(F) In the method, apparatus and computer program of the preceding paragraphs, further
comprising selecting at least one of a primary and secondary synchronization channel sequence that is
determined to have a lowest probability of causing excessive interference with neighboring network
access nodes.

(G) In the method, apparatus and computer program of paragraph (A), where the
synchronization channel is transmitted only in the primary chunk.

(H) In the method, apparatus and computer program of paragraph (A), where a primary
synchronization channel is transmitted in all of the chunks, and where the primary synchronization
channel transmitted in the primary chunk has a different sequence than the primary synchronization
channels transmitted in the other chunks.

(D In the method, apparatus and computer program of paragraph (A), where a secondary
synchronization channel is transmitted in all of the chunks, and where the secondary synchronization
channel transmitted in the primary chunk has a different sequence than the secondary synchronization
channels transmitted in the other chunks, and further indicates the cell ID.

() In the method, apparatus and computer program of the preceding paragraph, where the
secondary synchronization channel of a particular chunk indicates a location of the primary chunk
relative to the particular chunk.

Figure 8 is a logic flow diagram that illustrates the operation of a method, and a result of
execution of computer program instructions, in accordance with another exemplary embodiment of this
invention such as from the perspective of the user equipment UE 10.

(K) At Block 8A there is a step of receiving (e.g., by a receiver) a synchronization channel in a
particular chunk of spectrum from a plurality of chunks of spectrum. At block 8B there is the step of
determining (e.g., by a processor) from the received synchronization channel that one chunk of spectrum
from the plurality of chunks of spectrum is a primary chunk for a particular cell. At block 8C there is the
step of tuning the receiver to a broadcast channel in the primary chunk to receive information, and at
block 8D there is the step of using the information to obtain initial access to the particular cell.

(L) In this UE-oriented method, apparatus and computer program the UE can also use various
combinations of the elements of one or more of paragraphs (B), (C), (G), (H), (I) and (J) to efficiently
find the broadcast channel. For example, the UE can determine which chunk is primary by selecting the
particular chunk as the primary chunk due to the presence of the synchronization channel within the
particular chunk. Or the UE can determine which chunk is primary by using received synchronization
channels from at least two of the chunks of spectrum and determining which chunk of spectrum is the
primary chunk from an indication within the synchronization channel in the particular chunk (e.g., which

one has the cell ID, or which one has a sequence different from the others, or from an indication of
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relative location of the primary chunk).

The various blocks shown in Figures 7-8 may be viewed as method steps, and/or as operations
that result from operation of computer program code, and/or as a plurality of coupled logic circuit
elements constructed to carry out the associated function(s).

In general, the various exemplary embodiments may be implemented in hardware or special
purpose circuits, software, logic or any combination thereof. For example, some aspects may be
implemented in hardware, while other aspects may be implemented in firmware or software which may
be executed by a controller, microprocessor or other computing device, although the invention is not
limited thereto. While various aspects of the exemplary embodiments of this invention may be illustrated
and described as block diagrams, flow charts, or using some other pictorial representation, it is well
understood that these blocks, apparatus, systems, techniques or methods described herein may be
implemented in, as non-limiting examples, hardware, software, firmware, special purpose circuits or
logic, general purpose hardware or controller or other computing devices, or some combination thereof.

As such, it should be appreciated that at least some aspects of the exemplary embodiments of the
inventions may be practiced in various components such as integrated circuit chips and modules. The
design of integrated circuits is by and large a highly automated process. Complex and powerful software
tools are available for converting a logic level design into a semiconductor circuit design ready to be
fabricated on a semiconductor substrate. Such software tools can automatically route conductors and
locate components on a semiconductor substrate using well established rules of design, as well as
libraries of prestored design modules. Once the design for a semiconductor circuit has been completed
the design can be used to fabricate one or more integrated circuit devices.

It should thus be appreciated that the exemplary embodiments of this invention may be realized
in an apparatus that is embodied as an integrated circuit, where the integrated circuit may comprise
circuitry (as well as possibly firmware) for embodying at least one or more of a data processor, a digital
signal processor, baseband circuitry and radio frequency circuitry that are configurable so as to operate
in accordance with the exemplary embodiments of this invention.

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,
when read in conjunction with the accompanying drawings. However, any and all modifications will still
fall within the scope of the non-limiting and exemplary embodiments of this invention.

For example, while the exemplary embodiments have been described above in the context of the
EUTRAN (UTRAN-LTE, or Rel-8) system and the LTE-Advanced system, it should be appreciated that
the exemplary embodiments of this invention are not limited for use with only these particular types of
wireless communication systems, and that they may be used to advantage in other wireless

communication systems.
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It should be noted that the terms "connected,” "coupled," or any variant thereof, mean any
connection or coupling, either direct or indirect, between two or more elements, and may encompass the
presence of one or more intermediate elements between two elements that are "connected" or "coupled”
together. The coupling or connection between the elements can be physical, logical, or a combination
thereof. As employed herein two elements may be considered to be "connected" or "coupled” together
by the use of one or more wires, cables and/or printed electrical connections, as well as by the use of
electromagnetic energy, such as electromagnetic energy having wavelengths in the radio frequency
region, the microwave region and the optical (both visible and invisible) region, as several non-limiting
and non-exhaustive examples.

Furthermore, some of the features of the various non-limiting and exemplary embodiments of
this invention may be used to advantage without the corresponding use of other features. As such, the
foregoing description should be considered as merely illustrative of the principles, teachings and

exemplary embodiments of this invention, and not in limitation thereof.
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CLAIMS:

1. A method comprising:

selecting, with a network access node, one chunk of spectrum from a plurality of chunks of spectrum to
be a primary chunk for a particular cell;

transmitting in the primary chunk from the network access node a broadcast channel that contains
information needed by a terminal to at least perform initial cell access; and

the network access node using a synchronization channel to indicate which chunk of the plurality of

chunks is the primary chunk.

2. The method according to claim 1, wherein the network access node transmits the broadcast

channel only in the primary chunk.

3. The method according to any one of claims 1 or 2, wherein selecting comprises:

scanning for at least one of primary and secondary synchronization channels of neighboring
network access nodes; and

selecting as the primary chunk a chunk that is determined to have a lowest probability of causing

excessive interference with neighboring network access nodes.

4. The method according to claim 3, wherein scanning comprises building a list ordered by

measured relative signal strength indication value and/or correlation peak value.

3. The method according to any one of claims 1 or 2, further comprising transmitting a

synchronization channel only in the primary chunk.

6. The method according to any one of claims 1 or 2, further comprising transmitting a primary
synchronization channel in all of the chunks, such that the primary synchronization channel transmitted
in the primary chunk has a different sequence than the primary synchronization channels transmitted in

each of the other chunks.

7. The method according to any one of claims 1 or 2, further comprising transmitting a secondary
synchronization channel in all of the chunks, such that the secondary synchronization channel
transmitted in the primary chunk has an identifier for the particular cell that is not within the secondary

synchronization channels transmitted in the other chunks.
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8. The method according to any one of claims 1 or 2, further comprising transmitting a primary or
secondary synchronization channel in a particular chunk that indicates a location of the primary chunk

relative to the particular chunk.

9. An apparatus comprising:

a processor configured to select one chunk of spectrum from a plurality of chunks of spectrum to
be a primary chunk for a particular cell;

a transmitter configured to transmit in the primary chunk node a broadcast channel that contains
information needed by a terminal to at least perform initial cell access; and

the transmitter configured to transmit in a synchronization channel an indication of which chunk

of the plurality of chunks is the primary chunk.

10. The apparatus according to claim 9, wherein the apparatus is configured to transmit the

broadcast channel only in the primary chunk.

11. The apparatus according to any one of claims 9 or 10, in which the processor is configured to
select the one chunk of spectrum by:

causing a receiver to scan for at least one of primary and secondary synchronization channels of
neighboring network access nodes; and

selecting as the primary chunk a chunk that is determined to have a lowest probability of causing

excessive interference with neighboring network access nodes.

12. The apparatus according to claim 11, wherein after causing the receiver to scan, the processor is
configured to build and store a list ordered by measured relative signal strength indication value and/or

correlation peak value.

13. The apparatus according to any one of claims 9 or 10, in which the transmitter is configured to

transmit a synchronization channel only in the primary chunk.

14, The apparatus according to any one of claims 9 or 10, in which the transmitter is configured to
transmit a primary synchronization channel in all of the chunks, such that the primary synchronization
channel transmitted in the primary chunk has a different sequence than the primary synchronization

channels transmitted in each of the other chunks.
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15. The apparatus according to any one of claims 9 or 10, in which the transmitter is configured to
transmit a secondary synchronization channel in all of the chunks, such that the secondary
synchronization channel transmitted in the primary chunk has an identifier for the particular cell that is

not within the secondary synchronization channels transmitted in the other chunks.

16. The apparatus according to any one of claims 9 or 10, in which the transmitter is configured to
transmit a primary or secondary synchronization channel in a particular chunk that indicates a location

of the primary chunk relative to the particular chunk.

17. A computer program product comprising a computer-readable memory bearing computer
program code embodied therein for use with a computer, the computer program code comprising:
code for selecting, with a network access node, one chunk of spectrum from a plurality of chunks

of spectrum to be a primary chunk for a particular cell;

code for transmitting in the primary chunk from the network access node a broadcast channel

that contains information needed by a terminal to at least perform initial cell access; and

code for the network access node using a synchronization channel to indicate which chunk of the

plurality of chunks is the primary chunk.

18. The computer program product according to claim 17, wherein the network access node

transmits the broadcast channel only in the primary chunk.

19. The computer program product according to any one of claims 17 or 18, wherein selecting
comprises:

scanning for at least one of primary and secondary synchronization channels of neighboring
network access nodes; and

selecting as the primary chunk a chunk that is determined to have a lowest probability of causing

excessive interference with neighboring network access nodes.

20. The computer program product according to claim 19, wherein scanning comprises building a

list ordered by measured relative signal strength indication value and/or correlation peak value.
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21. A method comprising:

receiving at a receiver a synchronization channel in a particular chunk of spectrum from a
plurality of chunks of spectrum;

determining by a processor from the received synchronization channel that one chunk of
spectrum from the plurality of chunks of spectrum is a primary chunk for a particular cell;

tuning the receiver to a broadcast channel in the primary chunk to receive information; and

using the information to obtain initial access to the particular cell.

22. The method according to claim 21, in which determining comprises either:

selecting the particular chunk as the primary chunk due to the presence of the synchronization
channel within the particular chunk; or

receiving synchronization channels from at least two of the chunks of spectrum and determining
which chunk of spectrum is the primary chunk from an indication within the synchronization channel in

the particular chunk.

23. An apparatus comprising:

a receiver configured to receive a synchronization channel in a particular chunk of spectrum
from a plurality of chunks of spectrum;

a processor configured to determine from the received synchronization channel that one chunk
of spectrum from the plurality of chunks of spectrum is a primary chunk for a particular cell; and

the processor configured to tune the receiver to a broadcast channel in the primary chunk to

receive information for use in obtaining initial access to the particular cell.

24, The apparatus according to claim 23, in which the processor is configured to determine the
primary chunk by either:

selecting the particular chunk as the primary chunk due to the presence of the synchronization
channel within the particular chunk; or

reading synchronization channels received from at least two of the chunks of spectrum and
determining which chunk of spectrum is the primary chunk from an indication within the

synchronization channel in the particular chunk.
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25. A computer program product comprising a computer-readable memory bearing computer
program code embodied therein for use with a computer, the computer program code comprising:

code for receiving at a receiver a synchronization channel in a particular chunk of spectrum from
a plurality of chunks of spectrum;

code for determining by a processor from the received synchronization channel that one chunk
of spectrum from the plurality of chunks of spectrum is a primary chunk for a particular cell;

code for tuning the receiver to a broadcast channel in the primary chunk to receive information;
and

code for using the information to obtain initial access to the particular cell.

19



PCT/IB2009/005797

WO 2009/147498

1/7

..Al'l..l'l

g1°9ld

G Y3UVI [AR-EllL\ O ¢ 43AVO

ol F—

¢ ¥3IUVO I d3RAVO

et

« F f..?\«.; « «...f\f:« ? «.:7\«.; « f..i.:« k *

..k\“

1\ I\ N A A /]
\ I\ I\ I\ I\ /
i\ I\ I\ I\ I\ I

e e v | S, ) | ) | S . . | S J

|\ 8T g—13Y 6—13Y 6—13Y =13 |
SR S R _

STYNINY3L 6—13¥ ONvE3AIM
i i i o HOS—d i
HOS—S

G Y3IHYVO ¥ H3ARIYVYO BRELE LN

¢ Y3AYHVO

B —— ot

L HANAVO

ZHN 001



WO 2009/147498 PCT/IB2009/005797

2/7
NB-POWERS ON}—2A

Y

NB SCANS 20-MHz "CHUNK™ AND |28
COMPILES CHUNK RSSI LIST

el
[

!

NB DETECT P-SCH OF STRONGEST
INTERFERING NBs IN CHUNK IF RSSI
EXCEEDS THRESHOLD

INTERFERERS IN
CHUNK
PROCESSED?

P-SCH DETECTION
FALS OR P-SCH

THRESHOLD?

CHUNKS
PROCESSED?

NB SELECTS "CHUNKS™ WITH LOWEST RSSI <
THRESHOLD OR LOWEST P—SCH CORRELATION
PEAK DETECTED AS "MASTER CHUNK’

* *

NB SELECTS P/S—SCH SEQUENCES
NOT USED BY ANY INTERFERING
READ INTERFERING NBs RESOURCE NBs FOR NB OWN P/S—SCH AND
ALLOCATION ON P-BCH AND COMPILES| | |P-BCH TRANSMISSION
CHUNK—BASED INTERFERING NB
RESOURCE ALLOCATION LIST ; A

INTERFERING NBs
DETECTED ON

P

- NB SELECTS CHUNKS WITH UNUSED/

LESS USED RESOURCES FROM
THE CHUNK—BASED INTERFERING
NB RESOURCE ALLOCATION LIST

FIG.2




PCT/IB2009/005797

WO 2009/147498

3/7

¢ Ol

¢HO8-d
¢HOS—S
HOS—d
cros n/al |[gHos n/a) |{gHOS n/a “ “
_ [ _
croo n/dl | [eroo n/a] |[eHoo n/a “ “
I 1 |
ZHO8-d
ZHOS-S
HOS—d
ZHOS n/a “ " ZHOS n/al | [eHos n/a
_ _ _
ZHOD n/da " " ZHOD n/al | |2HoD n/a
1 ] |
LHO8—-d
LHOS—S
HOS—d
vHos n/al | [tHos n/q| | [LHOS n/a) | |LHOS n/al | [tHOS n/a
_ _ _ _ _
100 n/al | [1HoO n/q| | |1HOO n/aj | [LHOD n/al | |LHOO n/a
] i 1 ] I
G MANNYD P HANUVO € HINMMYD T HIARMMYO | HIRMEVO

3 1130

g T130

v T130




PCT/IB2009/005797

WO 2009/147498

4/7

Ol

cHO8—d
cHOS—S CHOS—-S CHOS-S ¢HIS-S CHOS-S
LHOS—d LHOS—d LHOS—d IlHOS—d|  |ZHOS—d!
chos n/al |[eHoS n/a| ||€HOS n/a “ “
_ _ _
cHoo n/a] |[eHoo n/al |[sHOO n/a “ “
| | ]
ZHO8—d
ZHOS-S ZHOS-S ZHOS-S ZHOS-S ZHOS-S
LHOS—d LHOS—d LHOS—d ZHIS=d]  |LHOS—d
ZHOS n/d “ " ZHOS n/dl | [zHos n/a
| | |
ZHOO n/a “ " zn00 n/d | [eroo n/a
] | |
LHO8—d
LHOS-S LHOS-S LHOS—S LHOS-S LHOS-S
LHOS—d LHOS—d ZADS—d! LHOS—d IHOS—d
Hos n/al | [1HoS n/q| | [tHOS n/q| | |LHOS n/al | tHoS n/a
_ _ _ _ [
\Hoo n/al | [1HOO n/a] | |tHOO n/a@| | |LHOD n/al | [tHOO n/a
] ] ] | |
G HANYYD ¢ HINUYD € HINMHVD T MUV | YIRRVO

9 1130

8 1130

v T130




PCT/IB2009/005797

WO 2009/147498

5/7

G'Old

¢HO8—d
cHOS-S ¢HOS-S ¢HOS-S CHOS-S ¢HOS-S
HOS—d HOS—d HOS—-d HOS—d HOS—d
cHos n/al {[sHos n/a] |[gHOS n/a " “
_ _ _
choo n/al |[enoo n/al |[eHo0 n/a " "
| 1 |
ZHo8—d
ZHOS-S ZHOS-S ZHOS-S ZHOS-S ZHOS-S
HOS—d HOS—d HOS—d HOS—d HOS—d
ZHOS n/a ” “ ZHOS n/q| | [zHOS n/a
| _ {
ZHOO Nn/d " “ znoo n/d | [zroo n/a
LHO8—d
LHOS-S LHOS-S LHOS-S LHOS—-S LHOS—-S
HOS—d HOS—d HOS—d HOS—d HOS—d
Hos n/al | [tHOS n/q| | |LHOS n/af | [LHOS n/al | [1HOS n/a
_ _ | [ [
oo n/dl | [tHoo n/al | [LHOO n/aj | JLHOO n/a| | [L1HDO n/a
| ] ] | |
G MANYYD b MANMMYD € HIANMHYD  Z ¥INYVO L HIREVD

3 T30

g 1130

vV T130




WO 2009/147498 PCT/IB2009/005797

6/7

Q (ol =
'—\_% = —\Q
e - o
— éf o \
9 = i
S/ANg| |
T T g
ki .
2y )P
/
4 M g =
| 5
- 2
.,~§ =N
8




WO 2009/147498 PCT/IB2009/005797

7/7

SELECTING, WITH A NETWORK ACCESS NODE, ONE 7A
CHUNK OF A SPECTRUM FROM A PLURALITY OF ¢~
CHUNKS OF SPECTRUM TO BE A PRIMARY CHUNK
FOR A PARTICULAR CELL

|

TRANSMITTING IN THE PRIMARY CHUNK A BROADCAST
CHANNEL THAT CONTAINS INFORMATION NEEDED BY |—78B
A TERMINAL TO AT LEAST PERFORM INITIAL CELL
ACCESS

INDICATING TO THE TERMINAL WHICH CHUNK OF
THE PLURALITY OF CHUNKS IS THE PRIMARY CHUNK |—7C
BY THE USE OF A SYNCHRONIZATION CHANNEL

FIG.7

RECEIVING (e.g.., BY RECEIVER) A SYNCHRONIZATION 8A
CHANNEL IN A PARTICULAR CHUNK OF SPECTRUM
FROM A PLURALITY OF CHUNKS OF SPECTRUMN

'

DETERMINING (e.g., BY A PROCESSOR) FROM
THE RECEIVED SYNCHRONIZATION CHANNEL | —8B
THAT ONE CHUNK OF SPECTRUM FROM A
PLURALITY OF CHUNKS OF SPECTRUM IS A
PRIMARY CHUNK FOR A PARTICULAR CELL

'

TUNING THE RECEIVER TO A BROADCAST CHANNEL } 8c
IN THE PRIMARY CHUNK TO RECEIVE INFORMATION

'

USING THE INFORMATION TO OBTAIN INITIAL 38D
ACCESS TO THE PARTICULAR CELL

FIG.8




1

INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2009/005797

A. CLASSIFICATION OF SUBJECT MATTER

IPC: see extra sheet
According to International Patent Classification {(IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)

IPC: HO04B, HO4L, H04Q, HO4W

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-INTERNAL, WPI DATA, PAJ, COMPENDEX, INSPEC

C. DOCUMENTS CONSIDERED. TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X 3GPP TSG-RAN WGl #53, R1-082024, "A discussion on 1-2,5-7,
some technology components for LTE-Advanced", 9-10,13-15,
Ericsson, Kansas City, MO, USA, May 5-9, 2008, 17-18,21-25
Section 2.1, Section 2.1.2

Y 3-4,11-12,

19-20

A 8,16

Y Akyildiz, Ian F. et al. "NeXt generation/dynamic 3-4,11-12,
spectrum access/cognitive radio wireless networks: A 19-20

survey", Computer Networks, Volume 50, Issue 13, 15
September 2006, Pages 2127-2159, ISSN 1389-1286,
Page 2145, Section 7; Page 2138, Section 4.1.2;
Page 2139, Section 4.1.3

EI Further documents are listed in the continuation of Box C. D See patent family annex.
*  Special categories of cited documents: “T" later document published after the international filing date or priority
"A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
o be of particular relevance the principle or theory underlying the invention
"B” gaylier application or patent but published on or afier the international ~ »ys  yacument of particular relevance: the claimed invention cannot be
e iling date . L. . L. considered novel or cannot be considered to involve an inventive
L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other . . . .
special reason (as specified) Y docqr;xen; of parmiular relevance: t}';e clalﬁned l}lnvc:zmxon cannot be
neye . . A considered to involve an inventive step when the document is
© ?&Z%Tem referring 1o an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
e . : . . ) being obvious to a person skilled in the art
P” document published prior to the international filing date but later than o .
the priority date claimed &” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

10 Sept 2009 1 4 -09- 2009

Name and mailing address of the ISA/ Authorized officer

Swedish Patent Office

Box 5055, S-102 42 STOCKHOLM Anders Olsson / JA A
Facsimile No. +46 8 666 02 86 Telephone No.  +46 8 782 25 00

Farm PCTITSA 210 (eecand chaath 7 Tilv 2008



2

INTERNATIONAL SEARCH REPORT International application No.

PCT/IB2009/005797

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

P,X

P,X

3rd Generation Partnership Project; Technical
Specification Group Radio Access Network; Physical
layer aspects for evolved Universal Terrestrial
Radio Access (UTRA) (Release 7) [online], 3GPP TR
25.814 v7.1.0 (2006-09),
Page 37, Section 7.1.2.4.1; Page 40, Section
7.1.2.4.3

3GPP TSG-RAN WGl #54, R1-083103, "Autonomous
component carrier selection for LTE-Advanced", Nokia
Siemens Networks, Jeju Island/Korea in August 18-22,
2008 (www.3gpp.org),
whole document

3GPP TSG-RAN WGl #54bis, R1-083733, "Algorithms and
results for autonomous component carrier selection
for LTE-Advanced", Nokia Siemens Networks,
Prague/Czech Republic in September 29-October 3,
2008 (www.3gpp.org),
whole document

1-25

1-25

1-25

Form PCT/ISA/210 (continuation of second sheet) (July 2008)




INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2009/005797

International patent classification (IPC)

HO4w 16/16 (2009.01)
HO04L 27/26 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2008)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report

