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Description

BACKGROUND

Field

[0001] The present disclosure relates generally to
communication, and more specifically for mitigating in-
sufficient attenuation in a wireless communication net-
work.

Background

[0002] The 3rd Generation Partnership Project (3GPP)
Long Term Evolution (LTE) represents a major advance
in cellular technology and is the next step forward in cel-
lular 3G services as a natural evolution of Global System
for Mobile communications (GSM) and Universal Mobile
Telecommunications System (UMTS). LTE provides for
an uplink speed of up to 50 megabits per second (Mbps)
and a downlink speed of up to 100 Mbps and brings many
technical benefits to cellular networks. LTE is designed
to meet carrier needs for high-speed data and media
transport as well as high-capacity voice support well into
the next decade. Bandwidth is scalable from 1.25 MHz
to 20 MHz. This suits the needs of different network op-
erators that have different bandwidth allocations, and al-
so allows operators to provide different services based
on spectrum. LTE is also expected to improve spectral
efficiency in 3G networks, allowing carriers to provide
more data and voice services over a given bandwidth.
LTE encompasses high-speed data, multimedia unicast
and multimedia broadcast services.
[0003] The LTE physical layer (PHY) is a highly effi-
cient means of conveying both data and control informa-
tion between an enhanced base station (eNodeB) and
mobile user equipment (UE). The LTE PHY employs
some advanced technologies that are new to cellular ap-
plications. These include Orthogonal Frequency Division
Multiplexing (OFDM) and Multiple Input Multiple Output
(MIMO) data transmission. In addition, the LTE PHY uses
Orthogonal Frequency Division Multiple Access (OFD-
MA) on the downlink (DL) and Single Carrier - Frequency
Division Multiple Access (SC-FDMA) on the uplink (UL).
OFDMA allows data to be directed to or from multiple
users on a subcarrier-by-subcarrier basis for a specified
number of symbol periods.
[0004] Over-the-air resources are thus used in a man-
ner where orthogonality in time, frequency, and coding
seek to minimize interference. In certain frequency band
allocations and loading conditions, wireless transmit-
ting/receiving units can be required to transmit and re-
ceive channels that are too close to provide an adequate
attenuation. In an attempt to address this situation, it has
been proposed to limit system bandwidth to provide for
co-existence and avoid self-desensitization. However,
such limits introduce inefficiencies because of increased
overhead and reduced scheduling gains associated to

operating independent carriers instead of a wider band
allocation.
[0005] The International patent application publication
WO 2007/096683 A1 relates to preventing interference
at a radio receiver device caused by several radio trans-
mitter devices. A terminal comprises a multi radio con-
troller (MRC) 18. The MRC is aware of ongoing radio
connections of the terminal. The simultaneous operation
of the radio receiver #1 and the two transmitters #2, #3
is determined to cause interference to the receiver #1.
The multi radio controller 18 is adapted to handle such
interference situations by controlling one of the three ra-
dio devices #1, #2, #3 in order to reduce or eliminate the
interference. The mentioned receivers / transmitters in
the device, e.g., may be of the Bluetooth, GPS/Galileo,
GSM or WLAN type.

SUMMARY

[0006] According to the present invention, a method
as set forth in claim 1, a computer program as set forth
in claim 6, an evolved NodeB as set forh in claim 7, a
method as set forth in claim 8, a computer program as
set forth in claim 13 and a user equipment as set forth in
claim 14 are provided. Embodiments of the invention are
claimed in the dependent claims.
[0007] The following presents a simplified summary in
order to provide a basic understanding of some aspects
of the disclosed aspects. This summary is not an exten-
sive overview and is intended to neither identify key or
critical elements nor delineate the scope of such aspects.
Its purpose is to present some concepts of the described
features in a simplified form as a prelude to the more
detailed description that is presented later.
[0008] In one aspect, a method is provided for mitigat-
ing inadequate attenuation for co-existence between
channels by employing a processor executing computer
executable instructions stored on a computer readable
storage medium to implement following acts: scheduling
via a downlink channel a transmission by a first user
equipment on an uplink channel; determining that an up-
link frequency band and a first transmit power level used
for the transmission by the first user equipment provides
an inadequate attenuation to a downlink frequency band
on the downlink channel; and changing the scheduling
of the transmission on one of the uplink channel and the
downlink channel to provide an adequate attenuation to
the downlink frequency band.
[0009] In another aspect, a computer program product
is provided for mitigating inadequate attenuation for co-
existence between channels. At least one computer
readable storage medium stores computer executable
instructions that, when executed by at least one proces-
sor, implement components: A first set of codes sched-
ules via a downlink channel a transmission by a first user
equipment on an uplink channel. A second set of codes
determines that an uplink frequency band and a first
transmit power level used for the transmission by the first
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user equipment provides an inadequate attenuation to a
downlink frequency band on the downlink channel. A third
set of codes changes the scheduling of the transmission
on one of the uplink channel and the downlink channel
to provide an adequate attenuation to the downlink fre-
quency band.
[0010] In an additional aspect, an apparatus is provid-
ed for mitigating inadequate attenuation for co-existence
between channels, the apparatus. At least one computer
readable storage medium stores computer executable
instructions that, when executed by the at least one proc-
essor, implement components: Means are provided for
scheduling via a downlink channel a transmission by a
first user equipment on an uplink channel. Means are
provided for determining that an uplink frequency band
and a first transmit power level used for the transmission
by the first user equipment provides an inadequate at-
tenuation to a downlink frequency band on the downlink
channel. Means are provided for changing the scheduling
of the transmission on one of the uplink channel and the
downlink channel to provide an adequate attenuation to
the downlink frequency band.
[0011] In another additional aspect, an apparatus is
provided for mitigating inadequate attenuation for co-ex-
istence between channels. A scheduler schedules via a
transmitter on a downlink channel a transmission by a
first user equipment received by the receiver on an uplink
channel. A computing platform determines that an uplink
frequency band and a first transmit power level used for
the transmission by the first user equipment provides an
inadequate attenuation to a downlink frequency band on
the downlink channel, and changes the scheduling of the
transmission on one of the uplink channel and the down-
link channel to provide an adequate attenuation to the
downlink frequency band.
[0012] In a further aspect, a method is provided for
mitigating inadequate attenuation for co-existence be-
tween channels by employing a processor executing
computer executable instructions stored on a computer
readable storage medium to implement following acts: A
downlink channel is received from a serving node for
scheduling a transmission by a first user equipment on
an uplink channel. A value is determined related to self-
interference. A feedback report is transmitted based up-
on the value for the serving node to determine that an
uplink frequency band and a first transmit power level
used for the transmission by the first user equipment pro-
vides an inadequate attenuation to a downlink frequency
band on the downlink channel. A change in the schedul-
ing of the transmission on one of the uplink channel and
the downlink channel. The uplink channel is transmitted
and the downlink channel is received in accordance with
the change.
[0013] In yet one aspect, a computer program product
is provided for mitigating inadequate attenuation for co-
existence between channels. At least one computer
readable storage medium stores computer executable
instructions that, when executed by at least one proces-

sor, implement components: A first set of codes receives
a downlink channel from a serving node for scheduling
a transmission by a first user equipment on an uplink
channel. A second set of codes determines a value re-
lated to self-interference. A third set of codes transmits
a feedback report based upon the value for the serving
node to determine that an uplink frequency band and a
first transmit power level used for the transmission by the
first user equipment provides an inadequate attenuation
to a downlink frequency band on the downlink channel.
A fourth set of codes receives a change in the scheduling
of the transmission on one of the uplink channel and the
downlink channel to provide an adequate attenuation to
the downlink frequency band. A fifth set of codes trans-
mits on the uplink channel and receives on the downlink
channel in accordance with the change.
[0014] In yet another aspect, an apparatus is provided
for mitigating inadequate attenuation for co-existence be-
tween channels. At least one computer readable storage
medium stores computer executable instructions that,
when executed by the at least one processor, implement
components: Means are provided for receiving a down-
link channel from a serving node for scheduling a trans-
mission by a first user equipment on an uplink channel.
Means are provided for determining a value related to
self-interference. Means are provided for transmitting a
feedback report based upon the value for the serving
node to determine that an uplink frequency band and a
first transmit power level used for the transmission by the
first user equipment provides an inadequate attenuation
to a downlink frequency band on the downlink channel.
Means are provided for receiving a change the schedul-
ing of the transmission on one of the uplink channel and
downlink channel to provide an adequate attenuation to
the downlink frequency band. Means are provided for
transmitting on the uplink channel and receiving on the
downlink channel in accordance with the change.
[0015] In yet an additional aspect, an apparatus is pro-
vided for mitigating inadequate attenuation for co-exist-
ence between channels. A receiver receives a downlink
channel from a serving node for scheduling a transmis-
sion by a first user equipment on an uplink channel. A
computing platform determines a value related to self-
interference. A transmitter transmits a feedback report
based upon the value for the serving node to determine
that an uplink frequency band and a first transmit power
level used for the transmission by the first user equipment
provides an inadequate attenuation to a downlink fre-
quency band on the downlink channel. The receiver re-
ceives a change in the scheduling of the transmission on
one of the uplink channel and the downlink channel to
provide an adequate attenuation to the downlink frequen-
cy band. The transmitter transmits on the uplink channel
and the receiver receives on the downlink channel in ac-
cordance with the change.
[0016] In yet another additional aspect, a method is
provided for mitigating inadequate attenuation for co-ex-
istence between channels by employing a processor ex-
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ecuting computer executable instructions stored on a
computer readable storage medium to implement follow-
ing acts: A first transmission is controlled on a first wire-
less channel. It is determined that a frequency band and
a transmit power used for the transmission provides an
inadequate attenuation to a second wireless channel.
The transmission on the first wireless channel is changed
to increase the attenuation to the second wireless chan-
nel.
[0017] In yet a further aspect, a computer program
product is provided for mitigating inadequate attenuation
for co-existence between channels. At least one compu-
ter readable storage medium stores computer executa-
ble instructions that, when executed by at least one proc-
essor, implement components: A first set of codes con-
trols a first transmission on a first wireless channel. A
second set of codes determines that a frequency band
and a transmit power used for the transmission provide
inadequate attenuation to a second wireless channel. A
third set of codes changes the transmission on the first
wireless channel to increase the attenuation to the sec-
ond wireless channel.
[0018] In one aspect, an apparatus is provided for mit-
igating inadequate attenuation for co-existence between
channels. At least one computer readable storage me-
dium stores computer executable instructions that, when
executed by the at least one processor, implement com-
ponents: Means are provided for controlling a first trans-
mission on a first wireless channel. Means are provided
for determining that a frequency band and a transmit pow-
er used for the transmission provide inadequate attenu-
ation to a second wireless channel. Means are provided
for changing the transmission on the first wireless chan-
nel to increase the attenuation to the second wireless
channel.
[0019] In another aspect, an apparatus is provided for
mitigating inadequate attenuation for co-existence be-
tween channels. A transmitter controls a first transmis-
sion on a first wireless channel. A computing platform
determines that a frequency band and a transmit power
used for the transmission provide inadequate attenuation
to a second wireless channel. The transmitter changes
the transmission on the first wireless channel to increase
the attenuation to the second wireless channel.
[0020] To the accomplishment of the foregoing and re-
lated ends, one or more aspects comprise the features
hereinafter fully described and particularly pointed out in
the claims. The following description and the annexed
drawings set forth in detail certain illustrative aspects and
are indicative of but a few of the various ways in which
the principles of the aspects may be employed. Other
advantages and novel features will become apparent
from the following detailed description when considered
in conjunction with the drawings and the disclosed as-
pects are intended to include all such aspects and their
equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The features, nature, and advantages of the
present disclosure will become more apparent from the
detailed description set forth below when taken in con-
junction with the drawings in which like reference char-
acters identify correspondingly throughout and wherein:

FIG. 1 illustrates a block diagram for a radio access
network and user equipment that mitigates inade-
quate attenuation.
FIG. 2 illustrates a flow diagram of a methodology
for mitigating inadequate attenuation in an exempla-
ry broadband radio access network.
FIG. 3 illustrates a diagram of a wireless communi-
cation system comprising macro cells, femto cells
and pico cells.
FIG. 4 illustrates a diagram of a multiple access wire-
less communication system.
FIG. 5 illustrates a schematic of a multiple input mul-
tiple output (MIMO) communication system.
FIG. 6 illustrates a flow diagram of a methodology
for a serving node to mitigate inadequate attenua-
tion.
FIG. 7 illustrates a flow diagram of a methodology
for user equipment to mitigate inadequate attenua-
tion.
FIG. 8 illustrates a flow diagram of a methodology
for mitigating inadequate attenuation.
FIG. 9 illustrates a block diagram of a logical group-
ing of electrical components for mitigating inade-
quate attenuation that is incorporated at least in part
in a node.
FIG. 10 illustrates a block diagram of a logical group-
ing of electrical components for mitigating inade-
quate attenuation that is incorporated at least in part
in user equipment.
FIG. 11 illustrates a block diagram of a logical group-
ing of electrical components for mitigating inade-
quate attenuation.
FIG. 12 illustrates a block diagram of an apparatus
having means for a serving node to mitigate inade-
quate attenuation.
FIG. 13 illustrates a block diagram of an apparatus
having means for user equipment to mitigate inade-
quate attenuation.
FIG. 14 illustrates a block diagram of an apparatus
having means for mitigating inadequate attenuation.

DETAILED DESCRIPTION

[0022] User equipment (UE) reports periodically or
aperiodically (e.g., event triggered) serving cell reference
signal received power and quality as well as uplink power
headroom information to the serving evolved NodeB
(eNB). The eNB calculates a current interference level
experienced by the UE from the feedback report and its
own loading. Since the self-interference is not flat across
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frequencies, the tolerable self-interference level depends
on downlink scheduling. From the calculated interfer-
ence, the eNB can calculate uplink allocation parame-
ters. Sequence of scheduling decisions can be downlink
allocation, determining tolerable self-interference, and
uplink allocation, or in the opposite order, or the downlink
and uplink allocation can be jointly determined. An addi-
tional scheduling constraint can be derived for meeting
the co-existence requirements, which can be determined
from the power headroom report alone. Thereby interfer-
ence to other user equipment or self-interference (self-
desensitization) is addressed when inadequate attenu-
ation exists while also allowing deploying full system
bandwidth. It should be appreciate that the present inno-
vation applies to adjacent channel Time Division Duplex
(TDD) coexistence even without frequency duplex. Fur-
ther the present innovation has applications to schedul-
ing either or both an uplink and a downlink to achieve
greater attenuation.
[0023] Various aspects are now described with refer-
ence to the drawings. In the following description, for pur-
poses of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one
or more aspects. It may be evident, however, that the
various aspects may be practiced without these specific
details. In other instances, well-known structures and de-
vices are shown in block diagram form in order to facilitate
describing these aspects.
[0024] In FIG. 1, a wireless communication system 100
provides high speed packet access between a Radio Ac-
cess Network (RAN) 102, which is depicted as a sched-
uler 104 and an evolved NodeB (eNB) 106, and first and
second UEs 108, 110. In an exemplary aspect, the sched-
uler 104 via a transmitter (Tx) 112 of the serving eNB
106 has scheduled the first and second UEs 108, 110
via a Downlink (DL) channel 114 to use frequency re-
sources on an Uplink (UL) channel 116 that is received
by a receiver (Rx) 118 of the eNB 106. The uplink fre-
quency resources are close in frequency to a portion of
the Downlink (DL) channel 114 used by the eNB 106 for
this scheduling such that inadequate attenuation is pro-
vided for at least one of the UEs 108, 110.
[0025] In one aspect, the inadequate attenuation
means causing self-interference, which causes self-de-
sensitization. For instance, a first downlink grant or as-
signment 120 is received by a receiver 122 of the first
UE 108. This first downlink grant or assignment 120 is
for a DL frequency band 124 of the DL channel 114 that
is close to an UL frequency band 126 of the UL channel
116. A first uplink grant 128 is given to the first UE 108
to make a transmission via a transmitter 130 on the UL
channel 116 in this UL frequency band 126. Thus, the
receiver 122 of the first UE 108 turned to the DL frequency
band 124 is subject to interference (self-desensitization)
132 from the first UE 108.
[0026] In another aspect, the inadequate attenuation
means causing interference to another wireless trans-
mitter/receiver unit. For instance, a second uplink grant

134 for the UL frequency band 126 is received by a re-
ceiver 136 of the second UE 110. When the second UE
110 transmits using a transmitter 138, interference 140
is caused at the receiver 122 of the first UE 108.
[0027] In mitigation of the inadequate attenuation,
each UE 108, 110 can utilize a respective computing plat-
form 142, 144 that generate downlink channel feedback
reports 146, transmitted either periodically or aperiodi-
cally (e.g., event triggered). The feedback reports 146
can pertain to a transmit power (e.g., headroom) used
by the respective UE 108, 110. Alternatively or in addition,
the feedback reports 146 can indicate downlink channel
received strength from the eNB 106. Alternatively or in
addition, the feedback reports 146 can indicate channel
quality (e.g., power/location of interference signals re-
ceived from other base stations).
[0028] The eNB 106 can utilize a computing platform
148 determine that inadequate attenuation exists, such
as based upon scheduling and estimates of characteris-
tics of the UEs 108, 110. Alternatively or in addition, the
eNB 106 can receive the feedback reports 146 to aid or
to primarily be a basis for determining the inadequate
attenuation. Based upon this determination, the eNB 106
can make changes in scheduling, depicted as sending
another grant 150 with either a lower transmit power val-
ue or changed frequency band.
[0029] In an exemplary aspect, one problem when us-
ing broadband systems such as LTE is that some of the
existing bands do not provide an adequate attenuation.
There are two types of problems that can occur. For user
equipment (UEs) that transmit at the Uplink (UL) channel
closest to the Downlink (DL) band, the general
-50dBm/MHz coexistence requirements is not met.
When the UE transmits at maximum power, the required
attenuation is approximately 60-70dB. Assuming a 35dB-
45dB duplexer attenuation, in the worst case, a level of
up to 35dB noise attenuation is still required in order to
meet the coexistence requirements. In order to achieve
this, the duplex gap should be more than at least the UE
transmission bandwidth. This condition may not be sat-
isfied in all cases. The coexistence requirements apply
to receive frequencies of other bands as well, and simi-
larly, the frequency separation between the UL frequency
and the receive frequency of any other band should be
more than at least the UE transmission bandwidth. This
condition may also not be satisfied in all cases.
[0030] The other type of problem is when the UE trans-
mission causes self-desensitization. In order to avoid de-
sensitization, the Transmit (Tx) leakage into the Receive
(Rx) frequency should be no more than -105dBm/MHz,
preferably no more than -115dBm/MHz. Again, assuming
35dB duplexer attenuation, the Tx noise floor at the re-
ceive frequency should be around -70dBm/MHz. In order
to achieve this, the duplex separation should be at least
five times the UE transmission bandwidth.
[0031] Both the coexistence problems or the self-de-
sensitization can be caused by other sources of unwant-
ed spurious products besides Tx spectral re-growth. A
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well known example is when transmission with a narrow
band allocation intermodulates with the carrier leakage
(LO leakage) or with the IQ-image. This will create 3rd

order, 5th order or higher order intermodulation products
that can be outside of the UL channel depending on the
scheduled UL frequency allocation. Both LO leakage and
IQ-image are artifacts created by imperfect modulators
used in upconverting the baseband signal to RF frequen-
cies. There are other effects creating spurious emissions
at the same frequency locations. The location in frequen-
cy and the approximate power of these emissions can
be estimated by the eNB if the eNB has information about
the scheduled UL frequency and the Tx power.
[0032] Assuming broadband LTE frequency allocation
(10MHz, 15MHz, 20MHz), there will be operating bands
where one or both problems described above will occur.
[0033] In an exemplary aspect depicted in FIG. 2, a
methodology 200 is provided to alleviate the aforemen-
tioned problems, and in particular for mitigating inade-
quate attenuation. The UE reports serving cell RSRP
(Reference Signal Received Power), RSRQ (Reference
Signal Received Quality), and UL power headroom in-
formation to a serving eNB (evolved or EUTRAN NodeB)
(block 202). The report can be periodic or event triggered,
where the event is some parameters exceeding certain
thresholds (block 204). The eNB can then calculate the
current interference level experienced by the UE from
the reported RSRP and RSRQ levels, and further con-
sidering the eNBs own loading (block 206). The loading
factor L indicates RSRP/IOR ratio (in dB notation
RSRP(dBm) - IOR(dBm) ), which is used in calculating
the interference level (block 208). Intra-cell received pow-
er (IOR) is generally regarded as the total received signal
power in a time slot from the Base Station (BS) in which
the Wireless Transmit/Receive Unit (WTRU) (e.g., UE)
is communicating (as opposed to Inter-cell interference
(IOC), generally defined as the sum of the total received
signal power in a given time-slot from all the neighboring
base stations). Intra-cell received power (IOR) is, there-
fore, the "useful" energy, or the signal from the BS with
which a UE is communicating. Inter-cell interference is
the interference caused by all the undesired signal en-
ergy from all the other Base Stations (BSs) received by
a WTRU, and is therefore detrimental to the decoding of
the "useful" signal. RSRQ is RSRP(dBm) - RSSI(dBm)
where RSSI is the total received power (block 212)
[0034] It should be understood that while RSRP,
RSRQ, Location (LOC), and IOC are used to determine
as examples provided may use the above mentioned
quantities to perform reselection ranking measurements,
these quantities may be substituted by any other suitable
signal power or signal quality measure without falling out-
side the intended scope of this disclosure. One skilled in
the art with the benefit of the present disclosure would
recognize that if any other measurements were used in
the cell reselection process, the concepts disclosed here-
in would be equally applicable to such other measure-
ments and thereby fall within the scope of this specifica-

tion as well.
[0035] Assuming a targeted desensitization limit, the
eNB can calculate level of tolerable self-interference for
the UE (block 210). In one aspect, the tolerable total in-
terference is RSRP(dBm) - SNR(dB) where SNR is the
required SNR for demodulation. The tolerable self-inter-
ference is generally the total tolerable interference minus
thermal noise minus received interference by the UE from
other base stations. The thermal noise can be estimated
by using a typical receiver noise figure. The received in-
terference from other base stations, IOC, is
IOC=10·log10(10RSRP(dBm)/10-RSRQ(dBm)/10-
10RSRP(dBm)/10-L/10)-N(dBm) where N(dBm) is the ther-
mal noise floor, L = RSRP(dBm) - IOR(dBm), is the serv-
ing cell loading factor, which equals the transmit refer-
ence signal power to total eNB transmit power ratio in
dB. The loading factor L is known to the eNB even without
UE reports. Therefore, with the knowledge of RSRP,
RSRQ, L, the target SNR and the receiver noise figure,
the tolerable self-interference can be calculated. The def-
inition of the parameters mentioned above may involve
various scaling factors but those were omitted here for
simplicity.
[0036] Since the self-interference is not flat across fre-
quencies, the tolerable self-interference level will also
depend on the current downlink scheduling. From the
calculated interference, the eNB can calculate the UL
allocation parameters (block 214). UL allocation param-
eters may include, for example in block 216:

Start Resource Block (RB), the lowest frequency of
the set of allocated RBs;
Number of RB, the total number of RBs allocated to
the UE (i.e., bandwidth); and
Power control to set Tx power.

[0037] Since the eNB knows what transmit power and
frequency allocation the UE will be using, it can estimate
how much self-interference will be generated based on
calculations that assume typical power amplifier (PA)
characteristics and typical duplexer isolation (block 218).
In this calculation, the eNB can use the reported head-
room and the recent power control commands, if any,
that was sent to the UE (block 220). The reported head-
room is generally defined as the maximum power avail-
able for transmission minus the current transmission
power. In one aspect, the sequence of scheduling deci-
sions may comprise DL allocation, followed by determin-
ing tolerable self-interference, then UL allocation (block
222).
[0038] In another aspect, this process is reversed. In
yet another aspect, the DL and UL allocation can be joint-
ly determined using the available information. An addi-
tional scheduling constraint can be derived for meeting
the coexistence requirements. This can be determined
from the power headroom report alone. The additional
scheduling constraint, in one aspect, is defined as the
base station further lowering the UE transmit power by
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using power control or schedules the uplink transmission
in a more preferable location in the spectrum, beyond
what would be required just to meet the self-interference
target.
[0039] By virtue of the foregoing, in one aspect an ap-
paratus is provided that is operable in wireless commu-
nication system. Means are provided for receiving an
RSRP and an RSRQ from a UE. Means are provided for
calculating a level of tolerable self-interference for the
UE based on the RSRP and RSRQ. Means are provided
for calculating an uplink parameter for the UE based on
the calculated level of tolerable self-interference. Means
are provided for transmitting the uplink parameter to the
UE.
[0040] In another aspect, a method is provided for use
in a wireless communication system by receiving an
RSRP and an RSRQ from a UE, calculating a level of
tolerable self-interference for the UE based on the RSRP
and RSRQ, calculating an uplink parameter for the UE
based on the calculated level of tolerable self-interfer-
ence, and transmitting the uplink parameter to the UE.
An electronic device can be configured to execute this
method.
[0041] In an additional aspect, a machine-readable
medium comprises instructions which, when executed
by a machine, cause the machine to perform operations
including: (a) receiving an RSRP and an RSRQ from a
UE; (b) calculating a level of tolerable self-interference
for the UE based on the RSRP and RSRQ; (c) calculating
an uplink parameter for the UE based on the calculated
level of tolerable self-interference; and (d) transmitting
the uplink parameter to the UE.
[0042] In a further aspect, an apparatus is provided
that is operable in a wireless communication system: A
processor is configured for receiving an RSRP and an
RSRQ from a UE, for calculating a level of tolerable self-
interference for the UE based on the RSRP and RSRQ,
for calculating an uplink parameter for the UE based on
the calculated level of tolerable self-interference, and for
transmitting the uplink parameter to the UE. A memory
can be coupled to the processor for storing data.
[0043] In some aspects the teachings herein may be
employed in a network that includes macro scale cover-
age (e.g., a large area cellular network such as a 3G
(Third Generation) networks, typically referred to as a
macro cell network) and smaller scale coverage (e.g., a
residence-based or building-based network environ-
ment). As an access terminal ("AT") moves through such
a network, the access terminal may be served in certain
locations by access nodes ("ANs") that provide macro
coverage while the access terminal may be served at
other locations by access nodes that provide smaller
scale coverage. In some aspects, the smaller coverage
nodes may be used to provide incremental capacity
growth, in-building coverage, and different services (e.g.,
for a more robust user experience). In the discussion
herein, a node that provides coverage over a relatively
large area may be referred to as a macro node. A node

that provides coverage over a relatively small area (e.g.,
a residence) may be referred to as a femto node. A node
that provides coverage over an area that is smaller than
a macro area and larger than a femto area may be re-
ferred to as a pico node (e.g., providing coverage within
a commercial building).
[0044] A cell associated with a macro node, a femto
node, or a pico node may be referred to as a macro cell,
a femto cell, or a pico cell, respectively. In some imple-
mentations, each cell may be further associated with
(e.g., divided into) one or more sectors.
[0045] In various applications, other terminology may
be used to reference a macro node, a femto node, or a
pico node. For example, a macro node may be configured
or referred to as an access node, base station, access
point, eNodeB, macro cell, and so on. Also, a femto node
may be configured or referred to as a Home NodeB,
Home eNodeB, access point base station, femto cell, and
so on.
[0046] In the example shown in FIG. 3, base stations
310a, 310b and 310c may be macro base stations for
macro cells 302a, 302b and 302c, respectively. Base
station 310x may be a pico base station for a pico cell
302x communicating with terminal 320x. Base station
310y may be a femto base station for a femto cell 302y
communicating with terminal 320y. Although not shown
in FIG. 3 for simplicity, the macro cells may overlap at
the edges. The pico and femto cells may be located within
the macro cells (as shown in FIG. 3) or may overlap with
macro cells and/or other cells.
[0047] Wireless network 300 may also include relay
stations, e.g., a relay station 310z that communicates
with terminal 320z. A relay station is a station that re-
ceives a transmission of data and/or other information
from an upstream station and sends a transmission of
the data and/or other information to a downstream sta-
tion. The upstream station may be a base station, another
relay station, or a terminal. The downstream station may
be a terminal, another relay station, or a base station. A
relay station may also be a terminal that relays transmis-
sions for other terminals. A relay station may transmit
and/or receive low reuse preambles. For example, a relay
station may transmit a low reuse preamble in similar man-
ner as a pico base station and may receive low reuse
preambles in similar manner as a terminal.
[0048] A network controller 330 may couple to a set of
base stations and provide coordination and control for
these base stations. Network controller 330 may be a
single network entity or a collection of network entities.
Network controller 330 may communicate with base sta-
tions 310 via a backhaul. Backhaul network communica-
tion 334 can facilitate point-to-point communication be-
tween base stations 310a-310c employing such a dis-
tributed architecture. Base stations 310a-310c may also
communicate with one another, e.g., directly or indirectly
via wireless or wireline backhaul.
[0049] Wireless network 300 may be a homogeneous
network that includes only macro base stations (not
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shown in FIG. 3). Wireless network 300 may also be a
heterogeneous network that includes base stations of
different types, e.g., macro base stations, pico base sta-
tions, home base stations, relay stations, etc. These dif-
ferent types of base stations may have different transmit
power levels, different coverage areas, and different im-
pact on interference in wireless network 300. For exam-
ple, macro base stations may have a high transmit power
level (e.g., 20 Watts) whereas pico and femto base sta-
tions may have a low transmit power level (e.g., 9 Watt).
The techniques described herein may be used for homo-
geneous and heterogeneous networks.
[0050] Terminals 320 may be dispersed throughout
wireless network 300, and each terminal may be station-
ary or mobile. A terminal may also be referred to as an
access terminal (AT), a mobile station (MS), user equip-
ment (UE), a subscriber unit, a station, etc. A terminal
may be a cellular phone, a personal digital assistant
(PDA), a wireless modem, a wireless communication de-
vice, a handheld device, a laptop computer, a cordless
phone, a wireless local loop (WLL) station, etc. A terminal
may communicate with a base station via the downlink
and uplink. The downlink (or forward link) refers to the
communication link from the base station to the terminal,
and the uplink (or reverse link) refers to the communica-
tion link from the terminal to the base station.
[0051] A terminal may be able to communicate with
macro base stations, pico base stations, femto base sta-
tions, and/or other types of base stations. In FIG. 3, a
solid line with double arrows indicates desired transmis-
sions between a terminal and a serving base station,
which is a base station designated to serve the terminal
on the downlink and/or uplink. A dashed line with double
arrows indicates interfering transmissions between a ter-
minal and a base station. An interfering base station is a
base station causing interference to a terminal on the
downlink and/or observing interference from the terminal
on the uplink.
[0052] Wireless network 300 may support synchro-
nous or asynchronous operation. For synchronous op-
eration, the base stations may have the same frame tim-
ing, and transmissions from different base stations may
be aligned in time. For asynchronous operation, the base
stations may have different frame timing, and transmis-
sions from different base stations may not be aligned in
time. Asynchronous operation may be more common for
pico and femto base stations, which may be deployed
indoors and may not have access to a synchronizing
source such as a Global Positioning System (GPS).
[0053] In one aspect, to improve system capacity, the
coverage area 302a, 302b, or 302c corresponding to a
respective base station 310a-310c can be partitioned into
multiple smaller areas (e.g., areas 304a, 304b, and
304c). Each of the smaller areas 304a, 304b, and 304c
can be served by a respective base transceiver subsys-
tem (BTS, not shown). As used herein and generally in
the art, the term "sector" can refer to a BTS and/or its
coverage area depending on the context in which the

term is used. In one example, sectors 304a, 304b, 304c
in a cell 302a, 302b, 302c can be formed by groups of
antennas (not shown) at base station 310, where each
group of antennas is responsible for communication with
terminals 320 in a portion of the cell 302a, 302b, or 302c.
For example, a base station 310 serving cell 302a can
have a first antenna group corresponding to sector 304a,
a second antenna group corresponding to sector 304b,
and a third antenna group corresponding to sector 304c.
However, it should be appreciated that the various as-
pects disclosed herein can be used in a system having
sectorized and/or unsectorized cells. Further, it should
be appreciated that all suitable wireless communication
networks having any number of sectorized and/or unsec-
torized cells are intended to fall within the scope of the
hereto appended claims. For simplicity, the term "base
station" as used herein can refer both to a station that
serves a sector as well as a station that serves a cell. It
should be appreciated that as used herein, a downlink
sector in a disjoint link scenario is a neighbor sector.
While the following description generally relates to a sys-
tem in which each terminal communicates with one serv-
ing access point for simplicity, it should be appreciated
that terminals can communicate with any number of serv-
ing access points.
[0054] In some aspects, a restricted femto node (which
may also be referred to as a Closed Subscriber Group
Home NodeB) is one that provides service to a restricted
provisioned set of access terminals. This set may be tem-
porarily or permanently extended as necessary. In some
aspects, a Closed Subscriber Group ("CSG") may be de-
fined as the set of access nodes (e.g., femto nodes) that
share a common access control list of access terminals.
A channel on which all femto nodes (or all restricted femto
nodes) in a region operate may be referred to as a femto
channel.
[0055] Various relationships may thus exist between a
given femto node and a given access terminal or user
equipment. For example, from the perspective of an ac-
cess terminal, an open femto node may refer to a femto
node with no restricted association. A restricted femto
node may refer to a femto node that is restricted in some
manner (e.g., restricted for association and/or registra-
tion). A home femto node may refer to a femto node on
which the access terminal is authorized to access and
operate on. A guest femto node may refer to a femto
node on which an access terminal is temporarily author-
ized to access or operate on. An alien femto node may
refer to a femto node on which the access terminal is not
authorized to access or operate on, except for perhaps
emergency situations (e.g., 911 calls).
[0056] From a restricted femto node perspective, a
home access terminal may refer to an access terminal
that authorized to access the restricted femto node. A
guest access terminal may refer to an access terminal
with temporary access to the restricted femto node. An
alien access terminal may refer to an access terminal
that does not have permission to access the restricted
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femto node, except for perhaps emergency situations,
for example, such as 911 calls (e.g., an access terminal
that does not have the credentials or permission to reg-
ister with the restricted femto node).
[0057] For convenience, the disclosure herein de-
scribes various functionality in the context of a femto
node. It should be appreciated, however, that a pico node
may provide the same or similar functionality for a larger
coverage area. For example, a pico node may be restrict-
ed, a home pico node may be defined for a given access
terminal, and so on.
[0058] A wireless multiple-access communication sys-
tem may simultaneously support communication for mul-
tiple wireless access terminals. As mentioned above,
each terminal may communicate with one or more base
stations via transmissions on the forward and reverse
links. The forward link (or downlink) refers to the com-
munication link from the base stations to the terminals,
and the reverse link (or uplink) refers to the communica-
tion link from the terminals to the base stations. This com-
munication link may be established via a single-in-single-
out system, a multiple-in-multiple-out ("MIMO") system,
or some other type of system.
[0059] Referring to FIG. 4, a multiple access wireless
communication system according to one aspect is illus-
trated. An access point (AP) 400 includes multiple an-
tenna groups, one including 404 and 406, another includ-
ing 408 and 410, and an additional including 412 and
414. In FIG. 4, only two antennas are shown for each
antenna group, however, more or fewer antennas may
be utilized for each antenna group. Access terminal (AT)
416 is in communication with antennas 412 and 414,
where antennas 412 and 414 transmit information to ac-
cess terminal 416 over forward link 420 and receive in-
formation from access terminal 416 over reverse link 418.
Access terminal 422 is in communication with antennas
406 and 408, where antennas 406 and 408 transmit in-
formation to access terminal 422 over forward link 426
and receive information from access terminal 422 over
reverse link 424. In a FDD system, communication links
418, 420, 424 and 426 may use different frequencies for
communication. For example, forward link 420 may use
a different frequency then that used by reverse link 418.
[0060] Each group of antennas and/or the area in
which they are designed to communicate is often referred
to as a sector of the access point. In the aspect, antenna
groups each are designed to communicate to access ter-
minals in a sector, of the areas covered by access point
400.
[0061] In communication over forward links 420 and
426, the transmitting antennas of access point 400 utilize
beamforming in order to improve the signal-to-noise ratio
of forward links for the different access terminals 416 and
422. Also, an access point using beamforming to transmit
to access terminals scattered randomly through its cov-
erage causes less interference to access terminals in
neighboring cells than an access point transmitting
through a single antenna to all of its access terminals.

[0062] An access point may be a fixed station used for
communicating with the terminals and may also be re-
ferred to as an access point, a Node B, or some other
terminology. An access terminal may also be called user
equipment (UE), a wireless communication device, ter-
minal, or some other terminology.
[0063] A MIMO system employs multiple (NT) transmit
antennas and multiple (NR) receive antennas for data
transmission. A MIMO channel formed by the NT transmit
and NR receive antennas may be decomposed into NS
independent channels, which are also referred to as spa-
tial channels, where NS ≤ min{NT, NR}. Each of the NS
independent channels corresponds to a dimension. The
MIMO system may provide improved performance (e.g.,
higher throughput and/or greater reliability) if the addi-
tional dimensionalities created by the multiple transmit
and receive antennas are utilized.
[0064] A MIMO system may support time division du-
plex ("TDD") and frequency division duplex ("FDD"). In
a TDD system, the forward and reverse link transmis-
sions are on the same frequency region so that the rec-
iprocity principle allows the estimation of the forward link
channel from the reverse link channel. This enables the
access point to extract transmit beam-forming gain on
the forward link when multiple antennas are available at
the access point.
[0065] The teachings herein may be incorporated into
a node (e.g., a device) employing various components
for communicating with at least one other node. FIG. 5
depicts several sample components that may be em-
ployed to facilitate communication between nodes. Spe-
cifically, FIG. 5 illustrates a wireless device 510 (e.g., an
access point) and a wireless device 550 (e.g., an access
terminal) of a MIMO system 500. At the device 510, traffic
data for a number of data streams is provided from a data
source 512 to a transmit ("TX") data processor 514.
[0066] In some aspects, each data stream is transmit-
ted over a respective transmit antenna. The TX data proc-
essor 514 formats, codes, and interleaves the traffic data
for each data stream based on a particular coding
scheme selected for that data stream to provide coded
data.
[0067] The coded data for each data stream may be
multiplexed with pilot data using OFDM techniques. The
pilot data is typically a known data pattern that is proc-
essed in a known manner and may be used at the receiver
system to estimate the channel response. The multi-
plexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular
modulation scheme (e.g., BPSK, QSPK, M-PSK, or M-
QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each
data stream may be determined by instructions per-
formed by a processor 530. A data memory 532 may
store program code, data, and other information used by
the processor 530 or other components of the device 510.
[0068] The modulation symbols for all data streams
are then provided to a TX MIMO processor 520, which
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may further process the modulation symbols (e.g., for
OFDM). The TX MIMO processor 520 then provides NT
modulation symbol streams to NT transceivers ("XCVR")
522a through 522t that each has a transmitter (TMTR)
and receiver (RCVR). In some aspects, the TX MIMO
processor 520 applies beam-forming weights to the sym-
bols of the data streams and to the antenna from which
the symbol is being transmitted.
[0069] Each transceiver 522a-522t receives and proc-
esses a respective symbol stream to provide one or more
analog signals, and further conditions (e.g., amplifies,
filters, and upconverts) the analog signals to provide a
modulated signal suitable for transmission over the MI-
MO channel. NT modulated signals from transceivers
522a through 522t are then transmitted from NT antennas
524a through 524t, respectively.
[0070] At the device 550, the transmitted modulated
signals are received by NR antennas 552a through 552r
and the received signal from each antenna 552a-552r is
provided to a respective transceiver ("XCVR") 554a
through 554r. Each transceiver 554a-554r conditions
(e.g., filters, amplifies, and downconverts) a respective
received signal, digitizes the conditioned signal to pro-
vide samples, and further processes the samples to pro-
vide a corresponding "received" symbol stream.
[0071] A receive ("RX") data processor 560 then re-
ceives and processes the NR received symbol streams
from NR transceivers 554a-554r based on a particular
receiver processing technique to provide NT "detected"
symbol streams. The RX data processor 560 then de-
modulates, deinterleaves, and decodes each detected
symbol stream to recover the traffic data for the data
stream. The processing by the RX data processor 560
is complementary to that performed by the TX MIMO
processor 520 and the TX data processor 514 at the de-
vice 510.
[0072] A processor 570 periodically determines which
pre-coding matrix to use. The processor 570 formulates
a reverse link message comprising a matrix index portion
and a rank value portion. A data memory 572 may store
program code, data, and other information used by the
processor 570 or other components of the device 550.
[0073] The reverse link message may comprise vari-
ous types of information regarding the communication
link and/or the received data stream. The reverse link
message is then processed by a TX data processor 538,
which also receives traffic data for a number of data
streams from a data source 536, modulated by a modu-
lator 580, conditioned by the transceivers 554a through
554r, and transmitted back to the device 510.
[0074] At the device 510, the modulated signals from
the device 550 are received by the antennas 524a-524t,
conditioned by the transceivers 522a-522t, demodulated
by a demodulator ("DEMOD") 540, and processed by a
RX data processor 542 to extract the reverse link mes-
sage transmitted by the device 550. The processor 530
then determines which pre-coding matrix to use for de-
termining the beam-forming weights then processes the

extracted message.
[0075] FIG. 5 also illustrates that the communication
components may include one or more components that
perform interference control operations. For example, an
interference ("INTER.") control component 590 may co-
operate with the processor 530 and/or other components
of the device 510 to send/receive signals to/from another
device (e.g., device 550). Similarly, an interference con-
trol component 592 may cooperate with the processor
570 and/or other components of the device 550 to
send/receive signals to/from another device (e.g., device
510). It should be appreciated that for each device 510
and 550 the functionality of two or more of the described
components may be provided by a single component.
For example, a single processing component may pro-
vide the functionality of the interference control compo-
nent 590 and the processor 530 and a single processing
component may provide the functionality of the interfer-
ence control component 592 and the processor 570.
[0076] In FIG. 6, a methodology 600 is provided for
mitigating inadequate attenuation for co-existence be-
tween channels by employing a processor executing
computer executable instructions stored on a computer
readable storage medium to implement following acts:
An eNB schedules via a downlink channel of a transmis-
sion by a first user equipment on an uplink channel (block
602). The eNB determines that an uplink frequency band
and a first transmit power level used for the transmission
by the first user equipment provides an inadequate at-
tenuation to a downlink frequency band on the downlink
channel (block 604). The eNB changes the scheduling
of the transmission on one of the uplink channel and the
downlink channel to provide an adequate attenuation to
the downlink frequency band (block 606).
[0077] In FIG. 7, a methodology 700 is provided for
mitigating inadequate attenuation for co-existence be-
tween channels by employing a processor executing
computer executable instructions stored on a computer
readable storage medium to implement following acts: A
user equipment receives a downlink channel from a serv-
ing node for scheduling a transmission by a first user
equipment on an uplink channel (block 702). The user
equipment determines a value related to self-interfer-
ence (block 704). The user equipment transmits a feed-
back report based upon the value for the serving node
to determine that an uplink frequency band and a first
transmit power level used for the transmission by the first
user equipment provides an inadequate attenuation to a
downlink frequency band on the downlink channel (block
706). The user equipment receives a change in the
scheduling of the transmission on one of the uplink chan-
nel and the downlink channel to provide an adequate
attenuation to the downlink frequency band (block 708).
The user equipment transmits on the uplink channel and
receives on the downlink channel in accordance with the
change (block 710).
[0078] In FIG. 8, a methodology 800 is provided for
mitigating inadequate attenuation for co-existence be-
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tween channels by employing a processor executing
computer executable instructions stored on a computer
readable storage medium to implement following acts:
The methodology provides for controlling a first transmis-
sion on a first wireless channel (block 802), for determin-
ing that a frequency band and a transmit power used for
the transmission provide inadequate attenuation to a sec-
ond wireless channel (block 804), and for changing the
transmission on the first wireless channel to increase the
attenuation to the second wireless channel (block 806).
[0079] With reference to FIG. 9, illustrated is a system
900 for mitigating inadequate attenuation for co-exist-
ence between channels. For example, system 900 can
reside at least partially within a network entity (e.g.,
evolved NodeB). It is to be appreciated that system 900
is represented as including functional blocks, which can
be functional blocks that represent functions implement-
ed by a computing platform, processor, software, or com-
bination thereof (e.g., firmware). System 900 includes a
logical grouping 902 of electrical components that can
act in conjunction. For instance, logical grouping 902 can
include an electrical component for scheduling via a
downlink channel a transmission by a first user equip-
ment on an uplink channel 904. Moreover, logical group-
ing 902 can include an electrical component for deter-
mining that an uplink frequency band and a first transmit
power level used for the transmission by the first user
equipment provides an inadequate attenuation to a
downlink frequency band on the downlink channel 906.
For another instance, logical grouping 902 can include
an electrical component for changing the scheduling of
the transmission on one of the uplink channel and the
downlink channel to provide an adequate attenuation to
the downlink frequency band 908. Additionally, system
900 can include a memory 920 that retains instructions
for executing functions associated with electrical compo-
nents 904-908. While shown as being external to memory
920, it is to be understood that one or more of electrical
components 904-908 can exist within memory 920.
[0080] With reference to FIG. 10, illustrated is a system
1000 for mitigating inadequate attenuation for co-exist-
ence between channels. For example, system 1000 can
reside at least partially within user equipment (UE). It is
to be appreciated that system 1000 is represented as
including functional blocks, which can be functional
blocks that represent functions implemented by a com-
puting platform, processor, software, or combination
thereof (e.g., firmware). System 1000 includes a logical
grouping 1002 of electrical components that can act in
conjunction. For instance, logical grouping 1002 can in-
clude an electrical component for receiving a downlink
channel from a serving node for scheduling a transmis-
sion by a first user equipment on an uplink channel 1004.
Moreover, logical grouping 1002 can include an electrical
component for determining a value related to self-inter-
ference 1006. For another instance, logical grouping
1002 can include an electrical component for transmitting
a feedback report based upon the value for the serving

node to determine that an uplink frequency band and a
first transmit power level used for the transmission by the
first user equipment provides an inadequate attenuation
to a downlink frequency band on the downlink channel
1008. For an additional instance, logical grouping 1002
can include an electrical component for receiving a
change in the scheduling of the transmission on one of
the uplink channel and the downlink channel to provide
an adequate attenuation to the downlink frequency band
1010. For an additional instance, logical grouping 1002
can include an electrical component for transmitting on
the uplink channel and receiving on the downlink channel
in accordance with the change 1012. Additionally, system
1000 can include a memory 1020 that retains instructions
for executing functions associated with electrical compo-
nents 1004-1012. While shown as being external to
memory 1020, it is to be understood that one or more of
electrical components 1004-1012 can exist within mem-
ory 1020.
[0081] With reference to FIG. 11, illustrated is a system
1100 for mitigating inadequate attenuation for co-exist-
ence between channels. For example, system 1100 can
reside at least partially within a network entity (e.g.,
evolved NodeB). It is to be appreciated that system 1100
is represented as including functional blocks, which can
be functional blocks that represent functions implement-
ed by a computing platform, processor, software, or com-
bination thereof (e.g., firmware). System 1100 includes
a logical grouping 1102 of electrical components that can
act in conjunction. For instance, logical grouping 1102
can include an electrical component for controlling a first
transmission on a first wireless channel 1104. Moreover,
logical grouping 1102 can include an electrical compo-
nent for determining that a frequency band and a transmit
power used for the transmission provide inadequate at-
tenuation to a second wireless channel 1106. For another
instance, logical grouping 1102 can include an electrical
component for changing the transmission on the first
wireless channel to increase the attenuation to the sec-
ond wireless channel 1108. Additionally, system 1100
can include a memory 1120 that retains instructions for
executing functions associated with electrical compo-
nents 1104-1108. While shown as being external to
memory 1120, it is to be understood that one or more of
electrical components 1104-1108 can exist within mem-
ory 1120.
[0082] In FIG. 12, an apparatus 1202 is depicted for
mitigating inadequate attenuation for co-existence be-
tween channels. Means 1204 are provided for scheduling
via a downlink channel a transmission by a first user
equipment on an uplink channel. Means 1206 are pro-
vided for determining that an uplink frequency band and
a first transmit power level used for the transmission by
the first user equipment provides an inadequate attenu-
ation to a downlink frequency band on the downlink chan-
nel. Means 1208 are provided for changing the schedul-
ing of the transmission on one of the uplink channel and
the downlink channel to provide an adequate attenuation
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to the downlink frequency band.
[0083] In FIG. 13, an apparatus 1302 is depicted for
mitigating inadequate attenuation for co-existence be-
tween channels. Means 1304 are provided for receiving
a downlink channel from a serving node for scheduling
a transmission by a first user equipment on an uplink
channel. Means 1306 are provided for determining a val-
ue related to self-interference. Means 1308 are provided
for transmitting a feedback report based upon the value
for the serving node to determine that an uplink frequency
band and a first transmit power level used for the trans-
mission by the first user equipment provides an inade-
quate attenuation to a downlink frequency band on the
downlink channel. Means 1310 are provided for receiving
a change in the scheduling of the transmission on the
uplink channel to provide an adequate attenuation to the
downlink frequency band. Means 1312 are provided for
transmitting on the uplink channel and receiving on the
downlink channel in accordance with the change.
[0084] In FIG. 14, an apparatus 1402 is depicted for
mitigating inadequate attenuation for co-existence be-
tween channels. Means 1404 are provided for controlling
a first transmission on a first wireless channel. Means
1406 are provided for determining that a frequency band
and a transmit power used for the transmission provide
inadequate attenuation to a second wireless channel.
Means 1408 are provided for changing the transmission
on the first wireless channel to increase the attenuation
to the second wireless channel.
[0085] Those of skill would further appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the aspects
disclosed herein may be implemented as electronic hard-
ware, computer software, or combinations of both. To
clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above gen-
erally in terms of their functionality. Whether such func-
tionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans
may implement the described functionality in varying
ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a
departure from the scope of the present disclosure.
[0086] As used in this application, the terms "compo-
nent", "module", "system", and the like are intended to
refer to a computer-related entity, either hardware, a
combination of hardware and software, software, or soft-
ware in execution. For example, a component may be,
but is not limited to being, a process running on a proc-
essor, a processor, an object, an executable, a thread of
execution, a program, and/or a computer. By way of il-
lustration, both an application running on a server and
the server can be a component. One or more components
may reside within a process and/or thread of execution
and a component may be localized on one computer
and/or distributed between two or more computers.

[0087] The word "exemplary" is used herein to mean
serving as an example, instance, or illustration. Any as-
pect or design described herein as "exemplary" is not
necessarily to be construed as preferred or advanta-
geous over other aspects or designs.
[0088] Various aspects will be presented in terms of
systems that may include a number of components, mod-
ules, and the like. It is to be understood and appreciated
that the various systems may include additional compo-
nents, modules, etc. and/or may not include all of the
components, modules, etc. discussed in connection with
the figures. A combination of these approaches may also
be used. The various aspects disclosed herein can be
performed on electrical devices including devices that
utilize touch screen display technologies and/or mouse-
and-keyboard type interfaces. Examples of such devices
include computers (desktop and mobile), smart phones,
personal digital assistants (PDAs), and other electronic
devices both wired and wireless.
[0089] In addition, the various illustrative logical
blocks, modules, and circuits described in connection
with the aspects disclosed herein may be implemented
or performed with a general purpose processor, a digital
signal processor (DSP), an application specific integrat-
ed circuit (ASIC), a field programmable gate array (FP-
GA) or other programmable logic device, discrete gate
or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions
described herein. A general purpose processor may be
a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, micro-
controller, or state machine. A processor may also be
implemented as a combination of computing devices,
e.g., a combination of a DSP and a microprocessor, a
plurality of microprocessors, one or more microproces-
sors in conjunction with a DSP core, or any other such
configuration.
[0090] Furthermore, the one or more versions may be
implemented as a method, apparatus, or article of man-
ufacture using standard programming and/or engineer-
ing techniques to produce software, firmware, hardware,
or any combination thereof to control a computer to im-
plement the disclosed aspects. The term "article of man-
ufacture" (or alternatively, "computer program product")
as used herein is intended to encompass a computer
program accessible from any computer-readable device,
carrier, or media. For example, computer readable media
can include but are not limited to magnetic storage de-
vices (e.g., hard disk, floppy disk, magnetic strips...), op-
tical disks (e.g., compact disk (CD), digital versatile disk
(DVD)...), smart cards, and flash memory devices (e.g.,
card, stick). Additionally it should be appreciated that a
carrier wave can be employed to carry computer-reada-
ble electronic data such as those used in transmitting
and receiving electronic mail or in accessing a network
such as the Internet or a local area network (LAN). Of
course, those skilled in the art will recognize many mod-
ifications may be made to this configuration without de-

21 22 



EP 2 356 871 B1

13

5

10

15

20

25

30

35

40

45

50

55

parting from the scope of the disclosed aspects.
[0091] The steps of a method or algorithm described
in connection with the aspects disclosed herein may be
embodied directly in hardware, in a software module ex-
ecuted by a processor, or in a combination of the two. A
software module may reside in RAM memory, flash mem-
ory, ROM memory, EPROM memory, EEPROM memo-
ry, registers, hard disk, a removable disk, a CD-ROM, or
any other form of storage medium known in the art. An
exemplary storage medium is coupled to the processor
such the processor can read information from, and write
information to, the storage medium. In the alternative,
the storage medium may be integral to the processor.
The processor and the storage medium may reside in an
ASIC. The ASIC may reside in a user terminal. In the
alternative, the processor and the storage medium may
reside as discrete components in a user terminal.
[0092] The previous description of the disclosed as-
pects is provided to enable any person skilled in the art
to make or use the present disclosure. Various modifica-
tions to these aspects will be readily apparent to those
skilled in the art, and the generic principles defined herein
may be applied to other embodiments without departing
from the spirit or scope of the disclosure. Thus, the
present disclosure is not intended to be limited to the
embodiments shown herein but is to be accorded the
widest scope consistent with the principles and novel fea-
tures disclosed herein.
[0093] In view of the exemplary systems described su-
pra, methodologies that may be implemented in accord-
ance with the disclosed subject matter have been de-
scribed with reference to several flow diagrams. While
for purposes of simplicity of explanation, the methodol-
ogies are shown and described as a series of blocks, it
is to be understood and appreciated that the claimed sub-
ject matter is not limited by the order of the blocks, as
some blocks may occur in different orders and/or con-
currently with other blocks from what is depicted and de-
scribed herein. Moreover, not all illustrated blocks may
be required to implement the methodologies described
herein. Additionally, it should be further appreciated that
the methodologies disclosed herein are capable of being
stored on an article of manufacture to facilitate transport-
ing and transferring such methodologies to computers.
The term article of manufacture, as used herein, is in-
tended to encompass a computer program accessible
from any computer-readable device, carrier, or media.
[0094] In the following, further examples are de-
scribed to facilitate the understanding of the inven-
tion:

1. A method for mitigating inadequate attenuation
for co-existence between channels, the method
comprising:

employing a processor executing computer ex-
ecutable instructions stored on a computer read-
able storage medium to implement following

acts:

scheduling via a downlink channel a trans-
mission by a first user equipment on an up-
link channel;
determining that an uplink frequency band
and a first transmit power level used for the
transmission by the first user equipment
provides an inadequate attenuation to a
downlink frequency band on the downlink
channel; and
changing the scheduling of a transmission
on one of the uplink channel and the down-
link channel to provide an adequate atten-
uation.

2. The method of example 1, further comprising de-
termining the inadequate attenuation comprising in-
terference to a second user equipment.
3. The method of example 1, further comprising de-
termining the inadequate attenuation comprising self
desensitization to the first user equipment.
4. The method of example 1, further comprising
changing the scheduling of the transmission by as-
signing a second frequency band with the adequate
attenuation.
5. The method of example 1, further comprising
changing the scheduling of the transmission by re-
ducing the first transmit power level to a second
transmit power level.
6. The method of example 1, further comprising:

receiving a feedback report; and
calculating an interference value based at least
in part upon the feedback report.

7. The method of example 6, further comprising re-
ceiving the feedback report containing a downlink
reference power value, a downlink reference quality
value, and an uplink transmit power value.
8. The method of example 6, further comprising re-
ceiving the feedback report containing a reference
signal received power information, a reference sig-
nal received quality information, and an uplink power
headroom information.
9. The method of example 6, further comprising cal-
culating the interference value by accessing a toler-
ated self-interference level based upon a total inter-
ference value minus thermal noise minus a total in-
terference from any base stations indicated by the
feedback report.
10. The method of example 9, further comprising cal-
culating the interference value based upon at least
one uplink allocation parameter for the first user
equipment, wherein self-interference is non-uniform
across the uplink channel.
11. The method of example 10, further comprising
determining the at least one uplink allocation param-
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eter selected from a group consisting of a start re-
source block, a number of resource blocks allocated
to the first user equipment, and a power control value
for the first user equipment.
12. The method of example 6, further comprising es-
timating a portion of self-interference for the first user
equipment by accessing a value for a typical power
amplifier and a typical duplexer isolation.
13. A computer program product for mitigating inad-
equate attenuation for co-existence between chan-
nels, the computer program product comprising:

at least one computer readable storage medium
storing computer executable instructions that,
when executed by at least one processor, im-
plement components comprising:

a first set of codes for scheduling via a down-
link channel a transmission by a first user
equipment on an uplink channel;
a second set of codes for determining that
an uplink frequency band and a first transmit
power level used for the transmission by the
first user equipment provides an inadequate
attenuation to a downlink frequency band
on the downlink channel; and
a third set of codes for changing the sched-
uling of a transmission on one of the uplink
channel and the downlink channel to pro-
vide an adequate attenuation.

14. An apparatus for mitigating inadequate attenua-
tion for co-existence between channels, the appara-
tus comprising:

at least one processor;
at least one computer readable storage medium
storing computer executable instructions that,
when executed by the at least one processor,
implement components comprising:

means for scheduling via a downlink chan-
nel a transmission by a first user equipment
on an uplink channel;
means for determining that an uplink fre-
quency band and a first transmit power level
used for the transmission by the first user
equipment provides an inadequate attenu-
ation to a downlink frequency band on the
downlink channel; and
means for changing the scheduling of a
transmission on one of the uplink channel
and the downlink channel to provide an ad-
equate attenuation.

15. An apparatus for mitigating inadequate attenua-
tion for co-existence between channels, the appara-
tus comprising:

a transmitter;
a receiver;
a scheduler for scheduling via the transmitter on
a downlink channel a transmission by a first user
equipment received by the receiver on an uplink
channel; and
a computing platform for determining that an up-
link frequency band and a first transmit power
level used for the transmission by the first user
equipment provides an inadequate attenuation
to a downlink frequency band on the downlink
channel, and for changing the scheduling of a
transmission on one of the uplink channel and
the downlink channel to provide an adequate
attenuation.

16. The apparatus of example 15, wherein the com-
puting platform is further for determining the inade-
quate attenuation comprising interference to a sec-
ond user equipment.
17. The apparatus of example 15, wherein the com-
puting platform is further for determining the inade-
quate attenuation comprising self desensitization to
the first user equipment.
18. The apparatus of example 15, wherein the com-
puting platform is further for changing the scheduling
of the transmission by assigning a second frequency
band with the adequate attenuation.
19. The apparatus of example 15, wherein the com-
puting platform is further for changing the scheduling
of the transmission by reducing the first transmit
power level to a second transmit power level.
20. The apparatus of example 15, wherein the re-
ceiver is further for receiving a feedback report; and
the computing platform is further for calculating an
interference value based at least in part upon the
feedback report.
21. The apparatus of example 20, wherein the re-
ceiver is further for receiving the feedback report
containing a downlink reference power value, a
downlink reference quality value, and an uplink
transmit power value.
22. The apparatus of example 20, wherein the re-
ceiver is further for receiving the feedback report
containing a reference signal received power infor-
mation, a reference signal received quality informa-
tion, and an uplink power headroom information.
23. The apparatus of example 20, wherein the com-
puting platform is further for calculating the interfer-
ence value by accessing a tolerated self-interference
level based upon a total interference value minus
thermal noise minus a total interference from any
base stations indicated by the feedback report.
24. The apparatus of example 23, wherein the com-
puting platform is further for calculating the interfer-
ence value based upon at least one uplink allocation
parameter for the first user equipment, wherein self-
interference is non-uniform across the uplink chan-
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nel.
25. The apparatus of example 24, wherein the com-
puting platform is further for determining the at least
one uplink allocation parameter selected from a
group consisting of a start resource block, a number
of resource blocks allocated to the first user equip-
ment, and a power control value for the first user
equipment.
26. The apparatus of example 20, wherein the com-
puting platform is further for estimating a portion of
self-interference for the first user equipment by ac-
cessing a value for a typical power amplifier and a
typical duplexer isolation.
27. A method for mitigating inadequate attenuation
for co-existence between channels, the method
comprising:

employing a processor executing computer ex-
ecutable instructions stored on a computer read-
able storage medium to implement following
acts:

receiving a downlink channel from a serving
node for scheduling a transmission by a first
user equipment on an uplink channel;
determining a value related to self-interfer-
ence;
transmitting a feedback report based upon
the value for the serving node to determine
that an uplink frequency band and a first
transmit power level used for the transmis-
sion by the first user equipment provides an
inadequate attenuation to a downlink fre-
quency band on the downlink channel;
receiving a change in the scheduling of a
transmission on one of the uplink channel
and the downlink channel; and
transmitting on the uplink channel and re-
ceiving on the downlink channel in accord-
ance with the change.

28. The method of example 27, further comprising
transmitting the feedback report for determining the
inadequate attenuation comprising self desensitiza-
tion to the first user equipment.
29. The method of example 27, further comprising
transmitting on the uplink channel in accordance with
the change by transmitting on a second frequency
band with the adequate attenuation.
30. The method of example 27, further comprising
transmitting on the uplink channel in accordance with
the change by reducing transmit power.
31. The method of example 27, further comprising
transmitting the feedback report containing a down-
link reference power value, a downlink reference
quality value, and an uplink transmit power value.
32. The method of example 31, further comprising
transmitting the feedback report containing a refer-

ence signal received power information, a reference
signal received quality information, and an uplink
power headroom information.
33. A computer program product for mitigating inad-
equate attenuation for co-existence between chan-
nels, the computer program product comprising:

at least one computer readable storage medium
storing computer executable instructions that,
when executed by at least one processor, im-
plement components comprising:

a first set of codes for receiving a downlink
channel from a serving node for scheduling
a transmission by a first user equipment on
an uplink channel;
a second set of codes for determining a val-
ue related to self-interference;
a third set of codes for transmitting a feed-
back report based upon the value for the
serving node to determine that an uplink fre-
quency band and a first transmit power level
used for the transmission by the first user
equipment provides an inadequate attenu-
ation to a downlink frequency band on the
downlink channel;
a fourth set of codes for receiving a change
in the scheduling of a transmission on one
of the uplink channel and the downlink chan-
nel; and
a fifth set of codes for transmitting on the
uplink channel and receiving on the down-
link channel in accordance with the change.

34. An apparatus for mitigating inadequate attenua-
tion for co-existence between channels, the appara-
tus comprising:

at least one processor;
at least one computer readable storage medium
storing computer executable instructions that,
when executed by the at least one processor,
implement components comprising:

means for receiving a downlink channel
from a serving node for scheduling a trans-
mission by a first user equipment on an up-
link channel;
means for determining a value related to
self-interference;
means for transmitting a feedback report
based upon the value for the serving node
to determine that an uplink frequency band
and a first transmit power level used for the
transmission by the first user equipment
provides an inadequate attenuation to a
downlink frequency band on the downlink
channel;
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means for receiving a change in the sched-
uling of a transmission on one of the uplink
channel and the downlink channel; and
means for transmitting on the uplink chan-
nel and receiving on the downlink channel
in accordance with the change.

35. An apparatus for mitigating inadequate attenua-
tion for co-existence between channels, the appara-
tus comprising:

a receiver for receiving a downlink channel from
a serving node for scheduling a transmission by
a first user equipment on an uplink channel;
a computing platform for determining a value re-
lated to self-interference;
a transmitter for transmitting a feedback report
based upon the value for the serving node to
determine that an uplink frequency band and a
first transmit power level used for the transmis-
sion by the first user equipment provides an in-
adequate attenuation to a downlink frequency
band on the downlink channel;
the receiver further for receiving a change in the
scheduling of a transmission on one of the uplink
channel and the downlink channel; and
the transmitter further for transmitting on the up-
link channel and the receiver further for receiving
on the downlink channel in accordance with the
change.

36. The apparatus of example 35, wherein the trans-
mitter is further for transmitting the feedback report
for determining the inadequate attenuation compris-
ing self desensitization to the first user equipment.
37. The apparatus of example 35, wherein the trans-
mitter is further for transmitting on the uplink channel
in accordance with the change by transmitting on a
second frequency band with the adequate attenua-
tion.
38. The apparatus of example 35, wherein the trans-
mitter is further for transmitting on the uplink channel
in accordance with the change by reducing transmit
power.
39. The apparatus of example 35, wherein the trans-
mitter is further for transmitting the feedback report
containing a downlink reference power value, a
downlink reference quality value, and an uplink
transmit power value.
40. The apparatus of example 39, wherein the trans-
mitter is further for transmitting the feedback report
containing a reference signal received power infor-
mation, a reference signal received quality informa-
tion, and an uplink power headroom information.
41. A method for mitigating inadequate attenuation
for co-existence between channels, the method
comprising:

employing a processor executing computer ex-
ecutable instructions stored on a computer read-
able storage medium to implement following
acts:

controlling a transmission on a first wireless
channel;
determining that a frequency band and a
transmit power used for the transmission
provide a attenuation that is inadequate to
a second wireless channel; and
changing the transmission on the first wire-
less channel to increase the attenuation to
the second wireless channel.

42. The method of example 41, further comprising
controlling the transmission on the first wireless
channel by scheduling user equipment.
43. The method of example 41, further comprising
controlling the transmission on the first wireless
channel by receiving a grant from a serving node
and using resources on the first wireless channel
given by the grant.
44. The method of example 41, further comprising
determining the attenuation by receiving a feedback
report.
45. The method of example 41, further comprising
controlling the transmission on the first wireless
channel comprising an uplink channel.
46. The method of example 41, further comprising
controlling the transmission on the first wireless
channel comprising a downlink channel.
47. The method of example 41, further comprising
changing the transmission on the first wireless chan-
nel transmitted by a first user equipment to increase
the attenuation to the second wireless channel re-
ceived by the first user equipment.
48. The method of example 41, further comprising
changing the transmission on the first wireless chan-
nel transmitted by a first user equipment to increase
the attenuation to the second wireless channel re-
ceived by a second user equipment.
49. A computer program product for mitigating the
attenuation that is inadequate for co-existence be-
tween channels, the computer program product
comprising:

at least one computer readable storage medium
storing computer executable instructions that,
when executed by at least one processor, im-
plement components comprising:

a first set of codes for controlling a trans-
mission on a first wireless channel;
a second set of codes for determining that
a frequency band and a transmit power
used for the transmission provide the atten-
uation that is inadequate to a second wire-
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less channel; and
a third set of codes for changing the trans-
mission on the first wireless channel to in-
crease the attenuation to the second wire-
less channel.

50. An apparatus for mitigating inadequate attenua-
tion for co-existence between channels, the appara-
tus comprising:

at least one processor;
at least one computer readable storage medium
storing computer executable instructions that,
when executed by the at least one processor,
implement components comprising:

means for controlling a transmission on a
first wireless channel;
means for determining that a frequency
band and a transmit power used for the
transmission provide attenuation that is in-
adequate to a second wireless channel; and
means for changing the transmission on the
first wireless channel to increase the atten-
uation to the second wireless channel.

51. An apparatus for mitigating the attenuation that
is inadequate for co-existence between channels,
the apparatus comprising:

a transmitter for controlling a transmission on a
first wireless channel;
a computing platform for determining that a fre-
quency band and a transmit power used for the
transmission provide attenuation that is inade-
quate to a second wireless channel; and
the transmitter further for changing the transmis-
sion on the first wireless channel to increase the
attenuation to the second wireless channel.

52. The apparatus of example 51, further comprising
a scheduler for controlling the transmission on the
first wireless channel by scheduling user equipment.
53. The apparatus of example 51, further comprising
a receiver for receiving a grant from a serving node
and wherein the transmitter is further for controlling
the transmission on the first wireless channel by us-
ing resources on the first wireless channel given by
the grant.
54. The apparatus of example 51, wherein the com-
puting platform is further for determining the attenu-
ation that is inadequate by receiving a feedback re-
port.
55. The apparatus of example 51, wherein the com-
puting platform is further for controlling the transmis-
sion on the first wireless channel comprising an up-
link channel.
56. The apparatus of example 51, wherein the com-

puting platform is further for controlling the transmis-
sion on the first wireless channel comprising a down-
link channel.
57. The apparatus of example 51, wherein the trans-
mitter is further for changing the transmission on the
first wireless channel transmitted by a first user
equipment to increase the attenuation to the second
wireless channel received by the first user equip-
ment.
58. The apparatus of example 51, wherein the trans-
mitter is further for changing the transmission on the
first wireless channel transmitted by a first user
equipment to increase the attenuation to the second
wireless channel received by a second user equip-
ment.

Claims

1. A method (600) for mitigating inadequate attenuation
for co-existence between channels, the method car-
ried out by an evolved NodeB, eNB, (106), and
the method comprising:

scheduling (602) via a downlink channel a trans-
mission by a first user equipment (108) on an
uplink channel;
receiving a feedback report from the first user
equipment (108);
calculating an interference value based at least
in part upon the feedback report;
determining (604), based on the value, that an
uplink frequency band and a first transmit power
level used for the transmission by the first user
equipment (108) provides inadequate attenua-
tion to a downlink frequency band on the down-
link channel; and
changing (606) the scheduling of a transmission
on one of the uplink channel and the downlink
channel to provide adequate attenuation.

2. The method of claim 1, wherein inadequate attenu-
ation comprises interference to a second user equip-
ment (110).

3. The method of claim 1, further comprising changing
the scheduling of the transmission by assigning a
second frequency band with the adequate attenua-
tion.

4. The method of claim 1, further comprising changing
the scheduling of the transmission by reducing the
first transmit power level to a second transmit power
level.

5. The method of claim 1, further comprising receiving
the feedback report containing a downlink reference
power value, a downlink reference quality value, and
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an uplink transmit power value.

6. A computer program embodying machine executa-
ble instructions for causing at least one computer to
perform a method according to one of the claims 1
to 5 when executed.

7. An evolved NodeB, eNB, (106, 1202) for mitigating
inadequate attenuation for co-existence between
channels, the eNB (106, 1202) comprising:

means for scheduling (1204) via a downlink
channel a transmission by a first user equipment
(108) on an uplink channel;
means for receiving a feedback report from the
first user equipment (108);
means for calculating an interference value
based at least in part upon the feedback report;
means for determining (1206), based on the val-
ue, that an uplink frequency band and a first
transmit power level used for the transmission
by the first user equipment (108) provides inad-
equate attenuation to a downlink frequency
band on the downlink channel; and
means for changing the scheduling of a trans-
mission on one of the uplink channel and the
downlink channel to provide an adequate atten-
uation.

8. A method (700) for mitigating inadequate attenuation
for co-existence between channels, the method car-
ried out by a user equipment (108), and the method
comprising:

receiving (702) a downlink channel from a serv-
ing node for scheduling a transmission by a first
user equipment (108) on an uplink channel;
determining (704) a value related to self-inter-
ference;
transmitting (706) a feedback report based upon
the value for the serving node to determine that
an uplink frequency band and a first transmit
power level used for the transmission by the first
user equipment (108) provides inadequate at-
tenuation to a downlink frequency band on the
downlink channel;
receiving (708) a change in the scheduling of a
transmission on one of the uplink channel and
the downlink channel; and
transmitting (710) on the uplink channel and re-
ceiving on the downlink channel in accordance
with the change.

9. The method of claim 8, wherein inadequate attenu-
ation comprises self desensitization to the first user
equipment (108).

10. The method of claim 8, further comprising transmit-

ting on the uplink channel in accordance with the
change by transmitting on a second frequency band
with adequate attenuation.

11. The method of claim 8, further comprising transmit-
ting on the uplink channel in accordance with the
change by reducing transmit power.

12. The method of claim 8, further comprising transmit-
ting the feedback report containing a downlink ref-
erence power value, a downlink reference quality
value, and an uplink transmit power value.

13. A computer program embodying machine executa-
ble instructions for causing at least one computer to
perform a method according to one of the claims 8
to 12 when executed.

14. An user equipment (108, 1302) for mitigating inad-
equate attenuation for co-existence between chan-
nels, the user equipment (108, 1302) comprising:

means for receiving (1304) a downlink channel
from a serving node for scheduling a transmis-
sion by a first user equipment (108, 1302) on an
uplink channel;
means for determining (1306) a value related to
self-interference;
means for transmitting (1308) a feedback report
based upon the value for the serving node to
determine that an uplink frequency band and a
first transmit power level used for the transmis-
sion by the first user equipment (108, 1302) pro-
vides inadequate attenuation to a downlink fre-
quency band on the downlink channel;
means for receiving (1310) a change in the
scheduling of a transmission on one of the uplink
channel and the downlink channel; and
means for transmitting (1312) on the uplink
channel and receiving on the downlink channel
in accordance with the change.

Patentansprüche

1. Verfahren (600) zum Abschwächen inadäquater
Dämpfung für die Koexistenz zwischen Kanälen, das
Verfahren wird ausgeführt durch eine evolved No-
deB, eNB (106), und das Verfahren weist auf:

Planen (602) über einen Downlinkkanal einer
Übertragung durch eine erste Benutzerausrüs-
tung (108) über einen Uplinkkanal;
Empfangen eines Rückmeldungsberichts von
der ersten Benutzerausrüstung (108);
Berechnen eines Interferenzwertes basierend
zumindest teilweise auf dem Rückmeldungsbe-
richt;

33 34 



EP 2 356 871 B1

19

5

10

15

20

25

30

35

40

45

50

55

Bestimmen (604), basierend auf dem Wert,
dass ein Uplinkfrequenzband und eine erste
Übertragungsleistungsstufe verwendet für die
Übertragung durch die erste Benutzerausrüs-
tung (108) inadäquate Dämpfung für ein Down-
linkfrequenzband auf dem Downlinkkanal be-
reitstellen; und
Ändern (606) der Planung einer Übertragung
auf dem Uplinkkanal oder dem Downlinkkanal,
um adäquate Dämpfung bereitzustellen.

2. Verfahren nach Anspruch 1, wobei die inadäquate
Dämpfung Interferenz für eine zweite Benutzeraus-
rüstung (110) aufweist.

3. Verfahren nach Anspruch 1, weiterhin aufweisend
das Ändern des Planens der Übertragung durch Zu-
weisen eines zweiten Frequenzbandes mit der ad-
äquaten Dämpfung.

4. Verfahren nach Anspruch 1, weiterhin aufweisend
das Ändern des Planens der Übertragung durch Re-
duzieren der ersten Übertragungsleistungsstufe zu
einer zweiten Übertragungsleistungsstufe.

5. Verfahren nach Anspruch 1, weiterhin aufweisend
das Empfangen des Rückmeldungsberichts aufwei-
send einen Downlink-Referenz-Leistungswert, ei-
nen Downlink-Referenz-Qualitätswert und einen
Uplink-Übertragungs-Leistungswert.

6. Computerprogramm verkörpernd maschinenaus-
führbare Instruktionen zum Veranlassen wenigstens
eines Computers zum Ausführen eines Verfahrens
gemäß einem der Ansprüche 1 bis 5 wenn es aus-
geführt wird.

7. Evolved NodeB, eNB, (106, 1202) zum Abschwä-
chen inadäquater Dämpfung für die Koexistenz zwi-
schen Kanälen, die eNB (106, 1202) aufweisend:

Mittel zum Planen (1204) über einen Downlink-
kanal einer Übertragung durch eine erste Be-
nutzerausrüstung (108) über einen Uplinkkanal;
Mittel zum Empfangen eines Rückmeldungsbe-
richts von der ersten Benutzerausrüstung (108);
Mittel zum Berechnen eines Interferenzwertes
basierend zumindest teilweise auf dem Rück-
meldungsbericht;
Mittel zum Bestimmen (1206), basierend auf
dem Wert, dass ein Uplinkfrequenzband und ei-
ne erste Übertragungsleistungsstufe verwendet
für die Übertragung durch die erste Benutzer-
ausrüstung (108) inadäquate Dämpfung für ein
Downlinkfrequenzband auf dem Downlinkkanal
bereitstellen; und
Mittel zum Ändern der Planung einer Übertra-
gung auf dem Uplinkkanal oder dem Downlink-

kanal, um adäquate Dämpfung bereitzustellen

8. Verfahren (700) zum Abschwächen inadäquater
Dämpfung für die Koexistenz zwischen Kanälen, das
Verfahren wird ausgeführt durch eine Benutzeraus-
rüstung (108), und das Verfahren weist auf:

Empfangen (702) eines Downlinkkanals von ei-
nem dienenden Knoten zum Planen einer Über-
tragung von einer ersten Benutzerausrüstung
(108) auf einem Uplinkkanal;
Bestimmen (704) eines Wertes der Selbst-Inter-
ferenz zugeordnet ist;
Übertragen (706) eines Rückmeldungsberichts
basierend auf dem Wert für den dienenden Kno-
ten, um zu bestimmen, dass ein Uplinkfrequenz-
band und eine erste Übertragungsleistungsstu-
fe verwendet für die Übertragung durch die erste
Benutzerausrüstung (108) inadäquate Dämp-
fung für ein Downlinkfrequenzband auf dem
Downlinkkanal bereitstellen;
Empfangen (708) einer Änderung in der Pla-
nung einer Übertragung auf einem von Uplink-
kanal oder Downlinkkanal; und
Übertragen (710) auf dem Uplinkkanal und
Empfangen auf dem Downlinkkanal in Überein-
stimmung mit der Änderung.

9. Verfahren nach Anspruch 8, wobei die inadäquate
Dämpfung Selbst-Desensibilisierung für die erste
Benutzerausrüstung (108) aufweist.

10. Verfahren nach Anspruch 8, weiterhin aufweisend
das Übertragen auf dem Uplinkkanal in Übereinstim-
mung mit der Änderung durch Übertragen auf einem
zweiten Frequenzband mit adäquater Dämpfung.

11. Verfahren nach Anspruch 8, weiterhin aufweisend
das Übertragen auf dem Uplinkkanal in Übereinstim-
mung mit der Änderung durch Reduzieren der Über-
tragungsleistung.

12. Verfahren nach Anspruch 8, weiterhin aufweisend
das Übertragen des Rückmeldungsberichts aufwei-
send einen Downlink-Referenz-Leistungswert, ei-
nen Downlink-Referenz-Qualitätswert und einen
Uplink-Übertragungs-Leistungswert.

13. Computerprogramm verkörpernd maschinenaus-
führbare Instruktionen zum Veranlassen wenigstens
eines Computers zum Ausführen eines Verfahrens
gemäß einem der Ansprüche 8 bis 12 wenn es aus-
geführt wird.

14. Benutzerausrüstung (108, 1302) zum abschwächen
inadäquater Dämpfung für die Koexistenz zwischen
Kanälen, die Benutzerausrüstung (108, 1302) auf-
weisend:
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Mittel zum Empfangen (1304) eines Downlink-
kanals von einem dienenden Knoten zum Pla-
nen einer Übertragung von einer ersten Benut-
zerausrüstung (108) auf einem Uplinkkanal;
Mittel zum Bestimmen (1306) eines Wertes der
Selbst-Interferenz zugeordnet ist;
Mittel zum Übertragen (1308) eines Rückmel-
dungsberichts basierend auf dem Wert für den
dienenden Knoten, um zu bestimmen, dass ein
Uplinkfrequenzband und eine erste Übertra-
gungsleistungsstufe verwendet für die Übertra-
gung durch die erste Benutzerausrüstung (108,
1302) inadäquate Dämpfung für ein Downlink-
frequenzband auf dem Downlinkkanal bereit-
stellen;
Mittel zum Empfangen (1310) einer Änderung
in der Planung einer Übertragung auf einem von
Uplinkkanal oder Downlinkkanal; und
Mittel zum Übertragen (1312) auf dem Uplink-
kanal und Empfangen auf dem Downlinkkanal
in Übereinstimmung mit der Änderung.

Revendications

1. Un procédé (600) pour pallier une atténuation ina-
déquate du fait d’une coexistence entre canaux, le
procédé étant mis en oeuvre par un NodeB évolué,
eNB, et le procédé comprenant :

la planification (602) via un canal de liaison des-
cendante d’une émission par un premier équi-
pement utilisateur (108) sur un canal de liaison
montante ;
la réception d’une notification en retour en pro-
venance du premier équipement utilisateur
(108) ;
le calcul d’une valeur d’interférence au moins
en partie sur la base de la notification en retour ;
la détermination (604), sur la base de la valeur,
qu’une bande de fréquences de liaison montan-
te et un premier niveau de puissance d’émission
utilisés pour l’émission par le premier équipe-
ment utilisateur (108) produisent une atténua-
tion inadéquate sur une bande de fréquences
de liaison descendante sur le canal de liaison
descendante ; et
la modification (606) de la planification d’une
émission sur l’un d’entre le canal de liaison mon-
tante et le canal de liaison descendante pour
produire une atténuation adéquate.

2. Le procédé de la revendication 1, dans lequel l’atté-
nuation inadéquate comprend une interférence vers
un second équipement utilisateur (110).

3. Le procédé de la revendication 1, comprenant en
outre la modification de la planification de l’émission

par attribution d’une seconde bande de fréquences
avec l’atténuation adéquate.

4. Le procédé de la revendication 1, comprenant en
outre la modification de la planification de l’émission
par réduction du premier niveau de puissance
d’émission vers un second niveau de puissance
d’émission.

5. Le procédé de la revendication 1, comprenant en
outre la réception de la notification en retour conte-
nant une valeur de puissance de référence de liaison
descendante, une valeur de qualité de référence de
liaison descendante, et une valeur de puissance
d’émission de liaison montante.

6. Un programme informatique incorporant des instruc-
tions exécutables par machine pour faire en sorte
qu’au moins un calculateur mette en oeuvre un pro-
cédé selon l’une des revendications 1 à 5 lorsqu’elles
sont exécutées.

7. Un NodeB évolué, eNB, (106, 1202) pour pallier une
atténuation inadéquate du fait d’une coexistence en-
tre canaux, le eNB (106, 1202) comprenant :

des moyens de planification (1204) via un canal
de liaison descendante d’une émission par un
premier équipement utilisateur (108) sur un ca-
nal de liaison montante ;
des moyens de réception d’une notification en
retour en provenance du premier équipement
utilisateur (108) ;
des moyens de calcul d’une valeur d’interféren-
ce au moins en partie sur la base de la notifica-
tion en retour ;
des moyens de détermination (1206), sur la ba-
se de la valeur, qu’une bande de fréquences de
liaison montante et un premier niveau de puis-
sance d’émission utilisés pour l’émission par le
premier équipement utilisateur (108) produisent
une atténuation inadéquate sur une bande de
fréquences de liaison descendante sur le canal
de liaison descendante ; et
des moyens de modification de la planification
d’une émission sur l’un d’entre le canal de liaison
montante et le canal de liaison descendante
pour produire une atténuation adéquate.

8. Un procédé (700) pour pallier une atténuation ina-
déquate du fait d’une coexistence entre canaux, le
procédé étant mis en oeuvre par un équipement uti-
lisateur (108) et le procédé comprenant :

la réception (702) d’un canal de liaison descen-
dante en provenance d’un noeud serveur pour
la planification d’une émission par un premier
équipement utilisateur (108) sur un canal de
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liaison montante ;
la détermination (704) d’une valeur relative à
une auto-interférence ;
l’émission (706) d’une notification en retour sur
la base de la valeur pour le noeud serveur pour
déterminer qu’une bande de fréquences de
liaison montante et un premier niveau de puis-
sance d’émission utilisés pour l’émission par le
premier équipement utilisateur (108) produisent
une atténuation inadéquate vers une bande de
fréquences de liaison descendante sur le canal
de liaison descendante ;
la réception (708) d’une modification de la pla-
nification d’une émission sur l’un d’entre le canal
de liaison montante et le canal de liaison
descendante ; et
l’émission (710) sur le canal de liaison montante
et la réception sur le canal de liaison descen-
dante conformément à la modification.

9. Le procédé de la revendication 8, dans lequel l’atté-
nuation inadéquate comprend une auto-désensibili-
sation envers le premier équipement utilisateur
(108).

10. Le procédé de la revendication 8, comprenant en
outre l’émission sur le canal de liaison montante con-
formément à la modification par émission sur une
seconde bande de fréquences avec une atténuation
adéquate.

11. Le procédé de la revendication 8, comprenant en
outre l’émission sur le canal de liaison montante con-
formément à la modification par réduction de la puis-
sance d’émission.

12. Le procédé de la revendication 8, comprenant en
outre l’émission de la notification en retour contenant
une valeur de puissance de référence de liaison des-
cendante, une valeur de qualité de référence de
liaison descendante, et une valeur de puissance
d’émission de liaison montante.

13. Un programme informatique incorporant des instruc-
tions exécutables par machine pour faire en sorte
qu’au moins un calculateur mette en oeuvre un pro-
cédé selon l’une des revendications 8 à 12 lorsqu’el-
les sont exécutées.

14. Un équipement utilisateur (108, 1302) pour pallier
une atténuation inadéquate due à une coexistence
entre canaux, l’équipement utilisateur (108, 1302)
comprenant :

des moyens de réception (1304) d’un canal de
liaison descendante en provenance d’un noeud
serveur pour la planification d’une émission par
un premier équipement utilisateur (108, 1302)

sur un canal de liaison montante ;
des moyens de détermination (1306) d’une va-
leur relative à une auto-interférence ;
des moyens d’émission (1308) d’une notification
en retour sur la base de la valeur pour le noeud
serveur pour déterminer qu’une bande de fré-
quences de liaison montante et un premier ni-
veau de puissance d’émission utilisés pour
l’émission par le premier équipement utilisateur
(108, 1302) produisent une atténuation inadé-
quate vers une bande de fréquences de liaison
descendante sur le canal de liaison
descendante ;
des moyens de réception (1310) d’une modifi-
cation de la planification d’une émission sur l’un
d’entre le canal de liaison montante et le canal
de liaison descendante ; et
des moyens d’émission (1312) sur le canal de
liaison montante et la réception sur le canal de
liaison descendante conformément à la modifi-
cation.
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