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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present Application for Patent claims prior-
ity to U.S. Non-Provisional Application No. 15/199,640
entitled "TECHNIQUES FOR MANAGING A RE-
SOURCE POOL IN WIRELESS COMMUNICATIONS"
filed June 30, 2016 and U.S. Provisional Application No.
62/188,199 entitled "TECHNIQUES FOR MANAGING A
RESOURCE POOL IN WIRELESS COMMUNICA-
TIONS" filed July 2, 2015, which is assigned to the as-
signee hereof.

BACKGROUND

[0002] Described herein are aspects generally related
to communication systems, and more particularly, to
techniques for managing a resource pool in wireless
communications.
[0003] Wireless communication systems are widely
deployed to provide various telecommunication services
such as telephony, video, data, messaging, and broad-
casts. Typical wireless communication systems may em-
ploy multiple-access technologies capable of supporting
communication with multiple users by sharing available
system resources (e.g., bandwidth, transmit power). Ex-
amples of such multiple-access technologies include
code division multiple access (CDMA) systems, time di-
vision multiple access (TDMA) systems, frequency divi-
sion multiple access (FDMA) systems, orthogonal fre-
quency division multiple access (OFDMA) systems, sin-
gle-carrier frequency division multiple access (SC-FD-
MA) systems, and time division synchronous code divi-
sion multiple access (TD-SCDMA) systems.
[0004] These multiple access technologies have been
adopted in various telecommunication standards to pro-
vide a common protocol that enables different wireless
devices to communicate on a municipal, national, region-
al, and even global level. An example of a telecommuni-
cation standard is Long Term Evolution (LTE). LTE is a
set of enhancements to the Universal Mobile Telecom-
munications System (UMTS) mobile standard promul-
gated by Third Generation Partnership Project (3GPP).
Recent developments in LTE include vehicle-to-vehicle
(V2V), vehicle-to-pedestrian (V2P), vehicle-to-infrastruc-
ture (V2I), etc. communications (collectively referred to
herein as "V2X") where vehicle-based user equipment
(UE) can communicate with other UEs in a network di-
rectly with or without the assistance of a base station to
schedule communication resources, as for example de-
scribed in WO 2015/021185 A1. For example, vehicle-
based UEs can directly communicate messages to one
another over the communication resources via LTE to
indicate collision warnings, which can cause certain op-
erations at the vehicles. In other examples, vehicle-
based UEs can directly communicate periodic status re-
ports to infrastructure, which can be reported to other

network entities, etc.
[0005] In some wireless communication networks, in-
cluding networks that involve V2X communications, in-
efficient and/or ineffective utilization of available commu-
nication resources, particularly control resources, may
lead to latency in transmissions. Thus, improvements in
the way in which resources are managed are desired.

SUMMARY

[0006] The invention is defined by the claims. Embod-
iments and aspects that do not fall within the scope of
the claims are merely examples used for explanation of
the invention. The following presents a simplified sum-
mary of one or more aspects in order to provide a basic
understanding of such aspects. This summary is not an
extensive overview of all contemplated aspects, and is
intended to neither identify key or critical elements of all
aspects nor delineate the scope of any or all aspects. Its
sole purpose is to present some concepts of one or more
aspects in a simplified form as a prelude to the more
detailed description that is presented later.
[0007] In accordance with an aspect, a present method
for managing a control resource pool in wireless commu-
nications is provided. The described aspects include re-
ceiving, at a user equipment (UE), an alternative re-
source pool information from a network entity, wherein
the alternative resource pool information signal corre-
sponds to a configuration of a resource pool having the
control resource pool and a data resource pool used for
transmissions during wireless communications. The de-
scribed aspects further include selecting, at the UE, a
first control resource from a first frequency portion of the
control resource pool based on the alternative resource
pool information. The described aspects further include
transmitting, at the UE, the first control resource from the
first frequency portion of the control resource pool. The
described aspects further include selecting, at the UE, a
second control resource from a second frequency portion
of the control resource pool based on the first control
resource. The described aspects further include trans-
mitting, at the UE, the second control resource from the
second frequency portion of the control resource pool.
[0008] In another aspect, a present apparatus for man-
aging a control resource pool in wireless communications
may include a memory configured to store instructions,
and one or more processors communicatively coupled
with the memory, wherein the one or more processors
and the memory are configured to receive, at a UE, an
alternative resource pool information from a network en-
tity, wherein the alternative resource pool information sig-
nal corresponds to a configuration of a resource pool
having the control resource pool and a data resource
pool used for transmissions during wireless communica-
tions. The described aspects further select, at the UE, a
first control resource from a first frequency portion of the
control resource pool based on the alternative resource
pool information. The described aspects further transmit,
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at the UE, the first control resource from the first frequen-
cy portion of the control resource pool. The described
aspects further select, at the UE, a second control re-
source from a second frequency portion of the control
resource pool based on the first control resource. The
described aspects further transmit, at the UE, the second
control resource from the second frequency portion of
the control resource pool.
[0009] In another aspect, a present computer-readable
medium may store computer executable code for man-
aging a control resource pool in wireless communica-
tions. The described aspects include code for receiving,
at a UE, an alternative resource pool information from a
network entity, wherein the alternative resource pool in-
formation signal corresponds to a configuration of a re-
source pool having the control resource pool and a data
resource pool used for transmissions during wireless
communications. The described aspects further include
code for selecting, at the UE, a first control resource from
a first frequency portion of the control resource pool
based on the alternative resource pool information. The
described aspects further include code for transmitting,
at the UE, the first control resource from the first frequen-
cy portion of the control resource pool. The described
aspects further include code for selecting, at the UE, a
second control resource from a second frequency portion
of the control resource pool based on the first control
resource. The described aspects further include code for
transmitting, at the UE, the second control resource from
the second frequency portion of the control resource
pool.
[0010] In another aspect, a present apparatus for man-
aging a control resource pool in wireless communications
may include means for receiving, at a UE, an alternative
resource pool information from a network entity, wherein
the alternative resource pool information signal corre-
sponds to a configuration of a resource pool having the
control resource pool and a data resource pool used for
transmissions during wireless communications. The de-
scribed aspects further include means for selecting, at
the UE, a first control resource from a first frequency por-
tion of the control resource pool based on the alternative
resource pool information. The described aspects further
include means for transmitting, at the UE, the first control
resource from the first frequency portion of the control
resource pool. The described aspects further include
means for selecting, at the UE, a second control resource
from a second frequency portion of the control resource
pool based on the first control resource. The described
aspects further include means for transmitting, at the UE,
the second control resource from the second frequency
portion of the control resource pool.
[0011] In accordance with another aspect, a present
method for managing resource pools in wireless commu-
nications is provided. The described aspects include
transmitting, from a network entity, an alternative re-
source pool information to one or more UEs, wherein the
alternative resource pool information corresponds to a

configuration of a resource pool for transmitting control
resources and data resources during wireless commu-
nications. The described aspects further include receiv-
ing, at the network entity, one or more signals from one
or more UEs, wherein the one or more signals correspond
to at least one or both of control resources and data re-
sources modified based on the alternative resource pool
information.
[0012] In another aspect, a present apparatus for man-
aging a control resource pool in wireless communications
may include a memory configured to store instructions,
and one or more processors communicatively coupled
with the memory, wherein the one or more processors
and the memory are configured to transmit, from a net-
work entity, an alternative resource pool information to
one or more UEs, wherein the alternative resource pool
information corresponds to a configuration of a resource
pool for transmitting control resources and data resourc-
es during wireless communications. The described as-
pects further receive, at the network entity, one or more
signals from one or more UEs, wherein the one or more
signals correspond to at least one or both of control re-
sources and data resources modified based on the alter-
native resource pool information.
[0013] In another aspect, a present computer-readable
medium may store computer executable code for man-
aging a control resource pool in wireless communica-
tions. The described aspects include code for transmit-
ting, from a network entity, an alternative resource pool
information to one or more UEs, wherein the alternative
resource pool information corresponds to a configuration
of a resource pool for transmitting control resources and
data resources during wireless communications. The de-
scribed aspects further include code for receiving, at the
network entity, one or more signals from one or more
UEs, wherein the one or more signals correspond to at
least one or both of control resources and data resources
modified based on the alternative resource pool informa-
tion.
[0014] In another aspect, a present apparatus for man-
aging a control resource pool in wireless communications
may include means for transmitting, from a network en-
tity, an alternative resource pool information to one or
more UEs, wherein the alternative resource pool infor-
mation corresponds to a configuration of a resource pool
for transmitting control resources and data resources
during wireless communications. The described aspects
further include means for receiving, at the network entity,
one or more signals from one or more UEs, wherein the
one or more signals correspond to at least one or both
of control resources and data resources modified based
on the alternative resource pool information.
[0015] To the accomplishment of the foregoing and re-
lated ends, the one or more aspects comprise the fea-
tures hereinafter fully described and particularly pointed
out in the claims. The following description and the an-
nexed drawings set forth in detail certain illustrative fea-
tures of the one or more aspects. These features are
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indicative, however, of but a few of the various ways in
which the principles of various aspects may be employed,
and this description is intended to include all such aspects
and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings are presented to
aid in the description of various aspects of the disclosure
and are provided solely for illustration of the aspects and
not limitation thereof. The drawings include like reference
numbers for like elements, and may represent optional
components or actions using dashed lines.

FIG. 1 shows a block diagram conceptually illustrat-
ing an example of a telecommunications system, in
accordance with aspects described herein.
FIG. 2 is a diagram illustrating an example of an ac-
cess network.
FIG. 3 is a diagram illustrating an example of an
evolved Node B and user equipment in an access
network.
FIG. 4 is a diagram illustrating an example system
in accordance with aspects described herein.
FIGs. 5A and 5B are conceptual diagrams illustrating
example resource pool configurations in accordance
with aspects described herein.
FIG. 6 is a flow chart of a method of managing a
control resource pool at a UE in wireless communi-
cation in accordance with aspects described herein.
FIG. 7 is a flow chart of a method of managing a
control resource pool at a base station in wireless
communication in accordance with aspects de-
scribed herein.
FIG. 8 is a conceptual data flow diagram illustrating
the data flow between different means/components
in an exemplary apparatus including a communicat-
ing component in accordance with various aspects
of the present disclosure.
FIG. 9 is a diagram illustrating an example of a hard-
ware implementation for an apparatus employing a
processing system including a communicating com-
ponent in accordance with various aspects of the
present disclosure.
FIG. 10 is a conceptual data flow diagram illustrating
the data flow between different means/components
in an exemplary apparatus including a communicat-
ing component in accordance with various aspects
of the present disclosure.
FIG. 11 is a diagram illustrating an example of a hard-
ware implementation for an apparatus employing a
processing system including a communicating com-
ponent in accordance with various aspects of the
present disclosure.

DETAILED DESCRIPTION

[0017] The detailed description set forth below in con-

nection with the appended drawings is intended as a de-
scription of various configurations and is not intended to
represent the only configurations in which the concepts
described herein may be practiced. The detailed descrip-
tion includes specific details for the purpose of providing
a thorough understanding of various concepts. However,
it will be apparent to those skilled in the art that these
concepts may be practiced without these specific details.
In some instances, well known components are shown
in block diagram form in order to avoid obscuring such
concepts.
[0018] Several aspects of telecommunications sys-
tems will now be presented with reference to various ap-
paratus and methods. These apparatus and methods will
be described in the following detailed description and il-
lustrated in the accompanying drawings by various
blocks, modules, components, circuits, steps, process-
es, algorithms, etc. (collectively referred to as "ele-
ments"). These elements may be implemented using
electronic hardware, computer software, or any combi-
nation thereof. Whether such elements are implemented
as hardware or software depends upon the particular ap-
plication and design constraints imposed on the overall
system.
[0019] By way of example, an element, or any portion
of an element, or any combination of elements may be
implemented with a "processing system" that includes
one or more processors. Examples of processors include
microprocessors, microcontrollers, digital signal proces-
sors (DSPs), field programmable gate arrays (FPGAs),
programmable logic devices (PLDs), state machines,
gated logic, discrete hardware circuits, and other suitable
hardware configured to perform the various functionality
described throughout this disclosure. One or more proc-
essors in the processing system may execute software.
Software shall be construed broadly to mean instructions,
instruction sets, code, code segments, program code,
programs, subprograms, software modules, applica-
tions, software applications, software packages, rou-
tines, subroutines, objects, executables, threads of exe-
cution, procedures, functions, etc., whether referred to
as software, firmware, middleware, microcode, hardware
description language, or otherwise.
[0020] Accordingly, in one or more aspects, the func-
tions described may be implemented in hardware, soft-
ware, firmware, or any combination thereof. If implement-
ed in software, the functions may be stored on or encoded
as one or more instructions or code on a computer-read-
able medium. Computer-readable media includes com-
puter storage media. Storage media may be any availa-
ble media that can be accessed by a computer. By way
of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM
or other optical disk storage, magnetic disk storage or
other magnetic storage devices, or any other medium
that can be used to carry or store desired program code
in the form of instructions or data structures and that can
be accessed by a computer. Disk and disc, as used here-

5 6 



EP 3 318 095 B1

6

5

10

15

20

25

30

35

40

45

50

55

in, includes compact disc (CD), laser disc, optical disc,
digital versatile disc (DVD), and floppy disk where disks
usually reproduce data magnetically, while discs repro-
duce data optically with lasers. Combinations of the
above should also be included within the scope of com-
puter-readable media.
[0021] Described herein are various aspects related to
managing resource pools for vehicle-to-vehicle (V2V),
vehicle-to-pedestrian (V2P), vehicle-to-infrastructure
(V2I), etc. communications (collectively referred to herein
as "V2X") in an LTE-Direct (LTE-D) communication net-
work. For example, in a V2V scenario with two vehicles
communicating (e.g., two UEs), a transmitting UE may
first transmit control information in a control resource pool
that contains information on a destination group identifier
(ID), modulation and coding scheme (MCS) of data,
and/or time-frequency resources used by data. Further,
in an aspect, a receiving UE in the V2V scenario listens
to for control packets, and on the successful decoding of
any received control packets, determines whether the
receiving UE belongs to the destination group ID trans-
mitted in the control packet. If it is determined that the
UE is a member of the destination group ID, then the UE
may proceed with decoding the data on the resource in-
dicated in the control packet. However, given the mini-
mum periodicity for control resource pool of 40ms, this
introduces a (worst-case) latency of at least 40ms from
when the UE has data to transmit to the actual transmis-
sions. Additionally, for applications, such as V2V appli-
cations, there is a motivation to reduce this latency.
[0022] Accordingly, in some aspects, the present
methods and apparatuses may provide an efficient so-
lution, as compared to current solutions, by modifying
the configuration of a resource pool for transmitting con-
trol and data resources. In other words, in the present
aspects, a network entity may transmit an alternative re-
source pool information signal to one or more UEs in
order for the UEs to modify their respective control and
data transmission schemes. For example, the alternative
resource pool information may indicate an alternative
configuration for the resource pool, such as, for example,
the control and data resources are time division multi-
plexed but with interleaved subframes to reduce latency,
and/or the control and data resources are frequency di-
vision multiplexed. As such, the present aspects provide
one or more mechanisms for receiving, at a UE, an al-
ternative resource pool information from a network entity,
wherein the alternative resource pool information signal
corresponds to a configuration of a resource pool having
the control resource pool and a data resource pool used
for transmissions during wireless communications; se-
lecting, at the UE, a first control resource from a first
frequency portion of the control resource pool based on
the alternative resource pool information; transmitting, at
the UE, the first control resource from the first frequency
portion of the control resource pool; selecting, at the UE,
a second control resource from a second frequency por-
tion of the control resource pool based on the first control

resource; and transmitting, at the UE, the second control
resource from the second frequency portion of the control
resource pool. Moreover, the present aspects provide
one or more other mechanisms for transmitting, from a
network entity, an alternative resource pool information
to one or more UEs, wherein the alternative resource
pool information corresponds to a configuration of a re-
source pool for transmitting control resources and data
resources during wireless communications; and receiv-
ing, at the network entity, one or more signals from one
or more UEs, wherein the one or more signals correspond
to at least one or both of control resources and data re-
sources modified based on the alternative resource pool
information. In an aspect, for V2X communications, a ve-
hicle may include or may be associated with a UE receiv-
ing the alternative resource pool information.
[0023] Though described in terms of V2X communica-
tions, it is to be appreciated that the concepts described
below with respect to optimizing resource pools can be
applied to substantially any type of message-based com-
munications to facilitate providing additional information
regarding the messages for more accurate resource al-
location by a base station or other network entity for com-
municating one or more of the individual messages.
[0024] Referring first to FIG. 1, a diagram illustrates an
example of a wireless communications system 100, in
accordance with aspects described herein. The wireless
communications system 100 includes a plurality of base
stations (e.g., eNBs, WLAN access points, or other ac-
cess points) 105, a number of user equipment (UEs) 115,
and a core network 130. One or more UEs 115 may in-
clude a communicating component 461 (see e.g., FIG.
4) configured to receive an alternative resource pool in-
formation signal and transmit control and data resources
based on alternative resource pool information included
in the signal. Similarly, one or more base stations 105
may include a communicating component 402 (see e.g.,
FIG. 4) configured to establish and transmit one or more
alternative resource pool information signals to one or
more UEs 115 for modifying the configuration of the con-
trol and data resources.
[0025] For example, the UEs 115 may include vehicle-
based UEs communicating using V2X communications
(e.g., based on LTE radio access technology defined for
device-to-device communications, such as LTE direct or
LTE-D). Accordingly, for example, the UEs 115 may com-
municate with one another (e.g., with or without the as-
sistance of a base station 105 to schedule resources)
using a direct message-based communication. Some of
the base stations 105 may communicate with the UEs
115 under the control of a base station controller (not
shown), which may be part of the core network 130 or
the certain base stations 105 (e.g., eNBs) in various ex-
amples. Base stations 105 may communicate control in-
formation and/or user data with the core network 130
through backhaul links 132. In examples, the base sta-
tions 105 may communicate, either directly or indirectly,
with each other over backhaul links 134, which may be
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wired or wireless communication links. The wireless com-
munications system 100 may support operation on mul-
tiple carriers (waveform signals of different frequencies).
Multi-carrier transmitters can transmit modulated signals
simultaneously on the multiple carriers. For example,
each of communication links 125 may be a multi-carrier
signal modulated according to the various radio technol-
ogies described above. Each modulated signal may be
sent on a different carrier and may carry control informa-
tion (e.g., reference signals, control channels, etc.), over-
head information, data, etc.
[0026] The base stations 105 may wirelessly commu-
nicate with the UEs 115 via one or more base station
antennas. Each of the base stations 105 sites may pro-
vide communication coverage for a respective coverage
area 110. In some examples, base stations 105 may be
referred to as a base transceiver station, a radio base
station, a radio transceiver, a basic service set (BSS), an
extended service set (ESS), a NodeB, eNodeB, Home
NodeB, a Home eNodeB, or some other suitable termi-
nology. The coverage area 110 for a base station may
be divided into sectors making up only a portion of the
coverage area (not shown). The wireless communica-
tions system 100 may include base stations 105 of dif-
ferent types (e.g., macro, micro, and/or pico base sta-
tions). The base stations 105 may also utilize different
radio technologies, such as cellular and/or WLAN radio
access technologies (RAT). The base stations 105 may
be associated with the same or different access networks
or operator deployments. The coverage areas of different
base stations 105, including the coverage areas of the
same or different types of base stations 105, utilizing the
same or different radio technologies, and/or belonging
to the same or different access networks, may overlap.
[0027] In LTE/LTE-Advanced (LTE-A), for example,
the terms evolved Node B (eNodeB or eNB) may be gen-
erally used to describe the base stations 105. The wire-
less communications system 100 may be a Heterogene-
ous LTE/LTE-A network in which different types of ac-
cess points provide coverage for various geographical
regions. For example, each base station 105 may provide
communication coverage for a macro cell, a pico cell, a
femto cell, and/or other types of cell. Small cells such as
pico cells, femto cells, and/or other types of cells may
include low power nodes or LPNs. A macro cell generally
covers a relatively large geographic area (e.g., several
kilometers in radius) and may allow unrestricted access
by UEs 115 with service subscriptions with the network
provider. A small cell would generally cover a relatively
smaller geographic area and may allow unrestricted ac-
cess by UEs 115 with service subscriptions with the net-
work provider, for example, and in addition to unrestricted
access, may also provide restricted access by UEs 115
having an association with the small cell (e.g., UEs in a
closed subscriber group (CSG), UEs for users in the
home, and the like). An eNB for a macro cell may be
referred to as a macro eNB. An eNB for a small cell may
be referred to as a small cell eNB. An eNB may support

one or multiple (e.g., two, three, four, and the like) cells.
[0028] The core network 130 may communicate with
the eNBs or other base stations 105 via a backhaul links
132 (e.g., S1 interface, etc.). The base stations 105 may
also communicate with one another, e.g., directly or in-
directly via backhaul links 134 (e.g., X2 interface, etc.)
and/or via backhaul links 132 (e.g., through core network
130). The wireless communications system 100 may
support synchronous or asynchronous operation. For
synchronous operation, the base stations 105 may have
similar frame timing, and transmissions from different
base stations 105 may be approximately aligned in time.
For asynchronous operation, the base stations 105 may
have different frame timing, and transmissions from dif-
ferent base stations 105 may not be aligned in time. The
techniques described herein may be used for either syn-
chronous or asynchronous operations.
[0029] The UEs 115 are dispersed throughout the wire-
less communications system 100, and each UE 115 may
be stationary or mobile. A UE 115 may also be referred
to by those skilled in the art as a mobile station, a sub-
scriber station, a mobile unit, a subscriber unit, a wireless
unit, a remote unit, a mobile device, a wireless device, a
wireless communications device, a remote device, a mo-
bile subscriber station, an access terminal, a mobile ter-
minal, a wireless terminal, a remote terminal, a handset,
a user agent, a mobile client, a client, or some other suit-
able terminology. A UE 115 may be a cellular phone, a
personal digital assistant (PDA), a wireless modem, a
wireless communication device, a handheld device, a
tablet computer, a laptop computer, a cordless phone, a
wearable item such as a watch or glasses, a wireless
local loop (WLL) station, a vehicle-based UE, or the like.
A UE 115 may be able to communicate with macro eN-
odeBs, small cell eNodeBs, relays, and the like. A UE
115 may also be able to communicate over different ac-
cess networks, such as cellular or other WWAN access
networks, or WLAN access networks.
[0030] The communication links 125 shown in wireless
communications system 100 may include uplink (UL)
transmissions from a UE 115 to a base station 105, and/or
downlink (DL) transmissions, from a base station 105 to
a UE 115. The downlink transmissions may also be called
forward link transmissions while the uplink transmissions
may also be called reverse link transmissions. The UEs
115 may be configured to collaboratively communicate
with multiple base stations 105 through, for example,
Multiple Input Multiple Output (MIMO), carrier aggrega-
tion (CA), Coordinated Multi-Point (CoMP), multiple con-
nectivity, or other schemes. MIMO techniques use mul-
tiple antennas on the base stations 105 and/or multiple
antennas on the UEs 115 to transmit multiple data
streams.
[0031] FIG. 2 is a diagram illustrating an example of
an access network 200 in an LTE network architecture.
In this example, the access network 200 is divided into
a number of cellular regions (cells) 202. One or more
lower power class base stations 208 may have cellular
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regions 210 that overlap with one or more of the cells
202. The lower power class base stations 208 may be a
femto cell (e.g., home eNB (HeNB)), pico cell, micro cell,
or remote radio head (RRH). The macro base stations
204 are each assigned to a respective cell 202 and are
configured to provide an access point to the core network
130 for all the UEs 206 in the cells 202. As described,
the UEs 206 may be vehicle-based UEs communicating
using V2X or other message-based communication tech-
nologies.
[0032] In an aspect, one or more UEs 206 may include
a communicating component 461 (see e.g., FIG. 4) con-
figured to generate a BSR indicating at least a number
of messages and/or a size of the messages to facilitate
allocation of resources to the one or more UEs 206. Sim-
ilarly, one or more base stations 204/208 may include a
communicating component 402 (see e.g., FIG. 4) con-
figured to establish and transmit one or more alternative
resource pool information signals to one or more UEs
206 for modifying the configuration of the control and
data resources. There is no centralized controller in this
example of an access network 200, but a centralized con-
troller may be used in alternative configurations. The
base stations 204 are responsible for all radio related
functions including radio bearer control, admission con-
trol, mobility control, scheduling, security, and connec-
tivity to one or more components of core network 130.
[0033] The modulation and multiple access scheme
employed by the access network 200 may vary depend-
ing on the particular telecommunications standard being
deployed. In LTE applications, OFDM may be used on
the DL and SC-FDMA may be used on the UL to support
both frequency division duplexing (FDD) and time divi-
sion duplexing (TDD). As those skilled in the art will read-
ily appreciate from the detailed description to follow, the
various concepts presented herein are well suited for LTE
applications. However, these concepts may be readily
extended to other telecommunication standards employ-
ing other modulation and multiple access techniques. By
way of example, these concepts may be extended to Ev-
olution-Data Optimized (EV-DO) or Ultra Mobile Broad-
band (UMB). EV-DO and UMB are air interface standards
promulgated by the 3rd Generation Partnership Project
2 (3GPP2) as part of the CDMA2000 family of standards
and employs CDMA to provide broadband Internet ac-
cess to mobile stations. These concepts may also be
extended to Universal Terrestrial Radio Access (UTRA)
employing Wideband-CDMA (W-CDMA) and other vari-
ants of CDMA, such as TD-SCDMA; Global System for
Mobile Communications (GSM) employing TDMA; and
Evolved UTRA (E-UTRA), IEEE 802.11 (Wi-Fi), IEEE
802.16 (WiMAX), IEEE 802.20, and Flash-OFDM em-
ploying OFDMA. UTRA, E-UTRA, UMTS, LTE and GSM
are described in documents from the 3GPP organization.
CDMA2000 and UMB are described in documents from
the 3GPP2 organization. The actual wireless communi-
cation standard and the multiple access technology em-
ployed will depend on the specific application and the

overall design constraints imposed on the system.
[0034] The base stations 204 may have multiple an-
tennas supporting MIMO technology. The use of MIMO
technology enables the base stations 204 to exploit the
spatial domain to support spatial multiplexing, beam-
forming, and transmit diversity. Spatial multiplexing may
be used to transmit different streams of data simultane-
ously on the same frequency. The data steams may be
transmitted to a single UE 206 to increase the data rate
or to multiple UEs 206 to increase the overall system
capacity. This is achieved by spatially precoding each
data stream (i.e., applying a scaling of an amplitude and
a phase) and then transmitting each spatially precoded
stream through multiple transmit antennas on the DL.
The spatially precoded data streams arrive at the UE(s)
206 with different spatial signatures, which enables each
of the UE(s) 206 to recover the one or more data streams
destined for that UE 206. On the UL, each UE 206 trans-
mits a spatially precoded data stream, which enables the
base stations 204 to identify the source of each spatially
precoded data stream.
[0035] Spatial multiplexing is generally used when
channel conditions are good. When channel conditions
are less favorable, beamforming may be used to focus
the transmission energy in one or more directions. This
may be achieved by spatially precoding the data for trans-
mission through multiple antennas. To achieve good cov-
erage at the edges of the cell, a single stream beamform-
ing transmission may be used in combination with trans-
mit diversity.
[0036] In the detailed description that follows, various
aspects of an access network will be described with ref-
erence to a MIMO system supporting OFDM on the DL.
OFDM is a spread-spectrum technique that modulates
data over a number of subcarriers within an OFDM sym-
bol. The subcarriers are spaced apart at precise frequen-
cies. The spacing provides "orthogonality" that enables
a receiver to recover the data from the subcarriers. In the
time domain, a guard interval (e.g., cyclic prefix) may be
added to each OFDM symbol to combat inter-OFDM-
symbol interference. The UL may use SC-FDMA in the
form of a DFT-spread OFDM signal to compensate for
high peak-to-average power ratio (PAPR).
[0037] FIG. 3 is a block diagram of a base station 310
in communication with a UE 350 in an access network.
In the DL, upper layer packets from the core network are
provided to a controller/processor 375. The control-
ler/processor 375 implements the functionality of the L2
layer. In the DL, the controller/processor 375 provides
header compression, ciphering, packet segmentation
and reordering, multiplexing between logical and trans-
port channels, and radio resource allocations to the UE
350 based on various priority metrics. The control-
ler/processor 375 is also responsible for HARQ opera-
tions, retransmission of lost packets, and signaling to the
UE 350.
[0038] The transmit (TX) processor 316 implements
various signal processing functions for the L1 layer (i.e.,
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physical layer). The signal processing functions includes
coding and interleaving to facilitate forward error correc-
tion (FEC) at the UE 350 and mapping to signal constel-
lations based on various modulation schemes (e.g., bi-
nary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quad-
rature amplitude modulation (M-QAM)). The coded and
modulated symbols are then split into parallel streams.
Each stream is then mapped to an OFDM subcarrier,
multiplexed with a reference signal (e.g., pilot) in the time
and/or frequency domain, and then combined together
using an Inverse Fast Fourier Transform (IFFT) to pro-
duce a physical channel carrying a time domain OFDM
symbol stream. The OFDM stream is spatially precoded
to produce multiple spatial streams. Channel estimates
from a channel estimator 374 may be used to determine
the coding and modulation scheme, as well as for spatial
processing. The channel estimate may be derived from
a reference signal and/or channel condition feedback
transmitted by the UE 350. Each spatial stream is then
provided to a different antenna 320 via a separate trans-
mitter 318TX. Each transmitter 318TX modulates an RF
carrier with a respective spatial stream for transmission.
In addition, base station 310 may include a communicat-
ing component 402 (see e.g., FIG. 4) configured to es-
tablish and transmit one or more alternative resource
pool information signals to one or more UEs 350 for mod-
ifying the configuration of the control and data resources.
Though communicating component 402 is shown as cou-
pled to controller/processor 375, it is to be appreciated
that communicating component 402 can also be coupled
to other processors (e.g., RX processor 370, TX proces-
sor 316, etc.) and/or implemented by the one or more
processors 316, 370, 375 to perform actions described
herein. Furthermore, for example, communicating com-
ponent 402 may be implemented by any one or more of
the processors including, but not limited to, processors
316, 370, and/or 375. Similarly, communicating compo-
nent 461 may be implemented by any one or more of the
processors including, but not limited to, processors 356,
359, and/or 368.
[0039] At the UE 350, each receiver 354RX receives
a signal through its respective antenna 352. Each receiv-
er 354RX recovers information modulated onto an RF
carrier and provides the information to the receive (RX)
processor 356. The RX processor 356 implements vari-
ous signal processing functions of the L1 layer. The RX
processor 356 performs spatial processing on the infor-
mation to recover any spatial streams destined for the
UE 350. If multiple spatial streams are destined for the
UE 350, they may be combined by the RX processor 356
into a single OFDM symbol stream. The RX processor
356 then converts the OFDM symbol stream from the
time-domain to the frequency domain using a Fast Fou-
rier Transform (FFT). The frequency domain signal com-
prises a separate OFDM symbol stream for each sub-
carrier of the OFDM signal. The symbols on each sub-
carrier, and the reference signal, is recovered and de-

modulated by determining the most likely signal constel-
lation points transmitted by the base station 310. These
soft decisions may be based on channel estimates com-
puted by the channel estimator 358. The soft decisions
are then decoded and deinterleaved to recover the data
and control signals that were originally transmitted by the
base station 310 on the physical channel. The data and
control signals are then provided to the controller/proc-
essor 359.
[0040] The controller/processor 359 implements the
L2 layer. The controller/processor can be associated with
a memory 360 that stores program codes and data. The
memory 360 may be referred to as a computer-readable
medium. In the UL, the controller/processor 359 provides
demultiplexing between transport and logical channels,
packet reassembly, deciphering, header decompres-
sion, control signal processing to recover upper layer
packets from the core network. The upper layer packets
are then provided to a data sink 362, which represents
all the protocol layers above the L2 layer. Various control
signals may also be provided to the data sink 362 for L3
processing. The controller/processor 359 is also respon-
sible for error detection using an acknowledgement
(ACK) and/or negative acknowledgement (NACK) proto-
col to support HARQ operations. In addition, UE 350 may
include a communicating component 461 (see e.g., FIG.
4) configured to generate a BSR indicating at least a
number of messages and/or a size of the messages to
facilitate allocation of resources to the one or more UEs
350. Though communicating component 461 is shown
as coupled to controller/processor 359, it is to be appre-
ciated that communicating component 461 can also be
coupled to other processors (e.g., RX processor 356, TX
processor 368, etc.) and/or implemented by the one or
more processors 356, 359, 368 to perform actions de-
scribed herein.
[0041] In the UL, a data source 367 is used to provide
upper layer packets to the controller/processor 359. The
data source 367 represents all protocol layers above the
L2 layer. Similar to the functionality described in connec-
tion with the DL transmission by the base station 310,
the controller/processor 359 implements the L2 layer for
the user plane and the control plane by providing header
compression, ciphering, packet segmentation and reor-
dering, and multiplexing between logical and transport
channels based on radio resource allocations by the base
station 310. The controller/processor 359 is also respon-
sible for HARQ operations, retransmission of lost pack-
ets, and signaling to the base station 310.
[0042] Channel estimates derived by a channel esti-
mator 358 from a reference signal or feedback transmit-
ted by the base station 310 may be used by the TX proc-
essor 368 to select the appropriate coding and modula-
tion schemes, and to facilitate spatial processing. The
spatial streams generated by the TX processor 368 are
provided to different antenna 352 via separate transmit-
ters 354TX. Each transmitter 354TX modulates an RF
carrier with a respective spatial stream for transmission.
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[0043] The UL transmission is processed at the base
station 310 in a manner similar to that described in con-
nection with the receiver function at the UE 350. Each
receiver 318RX receives a signal through its respective
antenna 320. Each receiver 318RX recovers information
modulated onto an RF carrier and provides the informa-
tion to a RX processor 370. The RX processor 370 may
implement the L1 layer.
[0044] The controller/processor 375 implements the
L2 layer. The controller/processor 375 can be associated
with a memory 376 that stores program codes and data.
The memory 376 may be referred to as a computer-read-
able medium. In the UL, the controller/processor 375 pro-
vides demultiplexing between transport and logical chan-
nels, packet reassembly, deciphering, header decom-
pression, control signal processing to recover upper layer
packets from the UE 350. Upper layer packets from the
controller/processor 375 may be provided to the core net-
work. The controller/processor 375 is also responsible
for error detection using an ACK and/or NACK protocol
to support HARQ operations.
[0045] Referring to FIGs. 4-11, aspects are depicted
with reference to one or more components and one or
more methods that may perform the actions or functions
described herein. In an aspect, the term "component" as
used herein may be one of the parts that make up a sys-
tem, may be hardware or software or some combination
thereof, and may be divided into other components. Al-
though the operations described below in FIGs. 6-11 are
presented in a particular order and/or as being performed
by an example component, it should be understood that
the ordering of the actions and the components perform-
ing the actions may be varied, depending on the imple-
mentation. Moreover, it should be understood that the
following actions or functions may be performed by a
specially-programmed processor, a processor executing
specially-programmed software or computer-readable
media, or by any other combination of a hardware com-
ponent and/or a software component capable of perform-
ing the described actions or functions.
[0046] Referring to FIG. 4, in an aspect, a wireless
communications system 400 (which may be the same as
or similar to wireless communications system and an ac-
cess network 100 of FIG. 1) includes at least one UE 115
in communication coverage of at least one network entity,
such as, base station 105. The base station 105 (collec-
tively referred to as Evolved Universal Mobile Telecom-
munications System (UMTS) Terrestrial Radio Access
Network (E-UTRAN)) may interface with an core network
(such as core network 130 of FIG. 1) through backhaul
links 132 (e.g., SI interface). In an aspect, UE 115 may
include one or more processors (not shown) and, option-
ally, memory (not shown), that may operate in combina-
tion with communicating component 461 to receive an
alternative resource pool information signal and select
control resources from a control resource pool based at
least in part on the alternative resource pool information
from base station 105. Similarly, in an aspect, base sta-

tion 105 may include one or more processors and, op-
tionally, memory that may operate in combination with
communicating component 461 to establishing the alter-
native resource pool information to be transmitted to one
or more UEs, such as UE 115 in order to modify control
and data resources. The wireless communications be-
tween UE 115 and base station 105 may include signals
transmitted by either the base station 105 or UE 115 via
communication link 125, respectively. For example, with
respect to the communication between UE 115 and base
station 105, wireless communications may include one
or more downlink channels 125a transmitted by base sta-
tion 105 to UE 115, and one or more uplink channels
125b transmitted by UE 115 to base station 105. In an
aspect, for example, base station 105 may transmit, via
downlink channels 125a, one or more alternative re-
source pool information signals 432, which may be con-
figured to include a first frequency portion 434 and a sec-
ond frequency portion 436.
[0047] In accordance with the present disclosure, UE
115 may include a memory 470, one or more processors
472 and a transceiver 474. The memory, one or more
processors 472 and the transceiver 474 may communi-
cate internally via a bus 476. In some examples, the
memory 470 and the one or more processors 472 may
be part of the same hardware component (e.g., may be
part of a same board, module, or integrated circuit). Al-
ternatively, the memory 470 and the one or more proc-
essors 472 may be separate components that may act
in conjunction with one another. In some aspects, the
bus 476 may be a communication system that transfers
data between multiple components and subcomponents
of the UE 115. In some examples, the one or more proc-
essors 472 may include any one or combination of mo-
dem processor, baseband processor, digital signal proc-
essor, and/or transmit processor. Additionally or alterna-
tively, the one or more processors 472 may include a
communicating component 461 for carrying out one or
more methods or procedures described herein. The com-
municating component 461 may comprise hardware,
firmware, and/or software and may be configured to ex-
ecute code or perform instructions stored in a memory
(e.g., a computer-readable storage medium).
[0048] In some examples, the UE 115 may include the
memory 470, such as for storing data used herein and/or
local versions of applications or communicating compo-
nent 461 and/or one or more of its subcomponents being
executed by the one or more processors 472. Memory
470 can include any type of computer-readable medium
usable by a computer or processor 472, such as random
access memory (RAM), read only memory (ROM), tapes,
magnetic discs, optical discs, volatile memory, non-vol-
atile memory, and any combination thereof In an aspect,
for example, memory 470 may be a computer-readable
storage medium (e.g., a non-transitory medium) that
stores computer-executable code. The computer-exe-
cutable code may define one or more operations or func-
tions of communicating component 461 and/or one or
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more of its subcomponents, and/or data associated
therewith. The computer-executable code may define
these one or more operations or functions when UE 115
is operating processor 472 to execute rate adaptation
component 30 and/or one or more of its subcomponents.
In some examples, the UE 115 may further include a
transceiver 474 for transmitting and/or receiving one or
more data and control signals to/from an base station
105. The transceiver 474 may comprise hardware,
firmware, and/or software and may be configured to ex-
ecute code or perform instructions stored in a memory
(e.g., a computer-readable storage medium). The trans-
ceiver 474 may include multiple radios and modems in-
cluding radio 478 comprising a modem 480. The radio
478 may utilize one or more antennas 482 for transmitting
signals to and receiving signals from a plurality of base
stations, such as base station 105.
[0049] Communicating component 461 may include a
selecting component 410 which may be configured to
select control resources for transmission. For example,
in an aspect, communicating component 461 may re-
ceive alternative resource pool information signal 432
from base station 105 and/or communicating component
402. Selecting component 410 may select a first control
resource 414 from a first frequency portion of the control
resource pool 412 based on the alternative resource pool
information 432. Further, selecting component 410 may
be configured to select a second control resource 416
from a second frequency portion of the control resource
pool 412 based on the first control resource 414. For
example, referring to FIGs. 5A and 5B, conceptual dia-
grams of the resource pool configurations indicated in an
alternative resource pool information signal 432 (FIG. 4)
are illustrated. With regard to FIG. 5A, alternative re-
source pool 550 illustrates an alternative TDM configu-
ration in which the subframes are interleaved so as to
reduce latency. In an aspect, for example, alternative re-
source pool 550 may include control resources 552 along
with data resources 554 interleaved between each con-
trol resource 552. In certain instances, three data re-
source 554 subframes may be interleaved between each
control resource 552. As such, a plurality of UEs, such
as UE1 and UE2 may communicate with each other using
the alternative resource pool 550 configuration. For ex-
ample, UE1 may communicate control information 556
on control resources 552 and data information 560 on
data resources 554, and UE2 may communicate control
information 558 on control resources 552 and data infor-
mation 562 on data resources 554. As shown, the control
data 556 and 558 are retransmitted twice within the con-
trol resources 552 to maintain reliability of communica-
tion. In order to maintain this reliability of communication,
data information 560 and 562 will only be transmitted
after the second instance of control information 556 and
558 are transmitted. Therefore, the first instance of data
resources 554 is shown to have no data transmissions
since the second instance of control information 556 and
558 has not been transmitted yet. Moreover, once the

second instance of control information 556 and 558 is
transmitted then data information may begin, such as in
the second instance of data resources 554. Additionally,
the control resources 552 are divided in to two portions
including an upper frequency portion and a lower fre-
quency portion. The upper frequency portion may be a
negative frequency portion and the lower frequency por-
tion may be a positive frequency portion. In an example,
the first transmission of control information 556 and 558
may be transmitted in the upper frequency portion while
the second transmission of control information 556 and
558 may be transmitted in the lower frequency portion.
[0050] With regard to FIG. 5B, alternative resource
pool 570 illustrates an FDM configuration in which the
control and data resources are divided based on frequen-
cy. In an aspect, for example, alternative resource pool
570 may include upper control resource 572 and lower
control resource 575 along with data resource 574 inter-
leaved between each control resource. In certain instanc-
es, the bandwidth provided to each resource may be con-
figurable or predetermined. As such, a plurality of UEs,
such as UE1 and UE2 may communicate with each other
using the alternative resource pool 570 configuration. For
example, UE1 may communicate control information 576
on control resources 572 and 575 and data information
580 on data resource 574, and UE2 may communicate
control information 578 on control resources 572 and 575
and data information 582 on data resource 574. As
shown, the control data 576 and 578 are retransmitted
twice within the control resources 572 and 575 to main-
tain reliability of communication. In order to maintain this
reliability of communication, data information 580 and
582 will only be transmitted after the second instance of
control information 576 and 578 are transmitted. There-
fore, once the second instance of control information 576
and 578 is transmitted then data information may begin
to be transmitted. Additionally, as stated the control re-
sources 572 and 575 are divided in to two portions in-
cluding an upper frequency portion 572 and a lower fre-
quency portion 575. The upper frequency portion may
be a negative frequency portion and the lower frequency
portion may be a positive frequency portion. In an exam-
ple, the first transmission of control information 576 and
578 may be transmitted in the upper frequency portion
572 while the second transmission of control information
576 and 578 may be transmitted in the lower frequency
portion 575.
[0051] Referring back to FIG. 4, communicating com-
ponent 461 may be configured to transmit both the first
control resource 414 and the second control resource
416 subsequent to their respective selections. Commu-
nicating component 461 may be further configured to
transmit one or more data resources 418. In an aspect,
for example, communicating component 461 may trans-
mit the one or more data resources 418 after the trans-
mission of the second control resource 416. In certain
instances, communicating component 461 may transmit
the first control resource 414, the second control re-
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source 416, and the one or more data resources 418 to
one or more UEs and/or one or more base stations, such
as, base station 105.
[0052] Similarly, in accordance with the present disclo-
sure, base station 105 may include a memory 440, one
or more processors 442 and a transceiver 444. The mem-
ory, one or more processors 442 and the transceiver 444
may communicate internally via a bus 446. In some ex-
amples, the memory 440 and the one or more processors
442 may be part of the same hardware component (e.g.,
may be part of a same board, module, or integrated cir-
cuit). Alternatively, the memory 440 and the one or more
processors 442 may be separate components that may
act in conjunction with one another. In some aspects, the
bus 446 may be a communication system that transfers
data between multiple components and subcomponents
of the base station 105. In some examples, the one or
more processors 442 may include any one or combina-
tion of modem processor, baseband processor, digital
signal processor, and/or transmit processor. Additionally
or alternatively, the one or more processors 442 may
include a communicating component 402 for carrying out
one or more methods or procedures described herein.
The communicating component 402 may comprise hard-
ware, firmware, and/or software and may be configured
to execute code or perform instructions stored in a mem-
ory (e.g., a computer-readable storage medium).
[0053] In some examples, the base station 105 may
include the memory 440, such as for storing data used
herein and/or local versions of applications or communi-
cating component 402 and/or one or more of its subcom-
ponents being executed by the one or more processors
442. Memory 440 can include any type of computer-read-
able medium usable by a computer or processor 442,
such as random access memory (RAM), read only mem-
ory (ROM), tapes, magnetic discs, optical discs, volatile
memory, non-volatile memory, and any combination
thereof. In an aspect, for example, memory 440 may be
a computer-readable storage medium (e.g., a non-tran-
sitory medium) that stores computer-executable code.
The computer-executable code may define one or more
operations or functions of communicating component
402 and/or one or more of its subcomponents, and/or
data associated therewith. The computer-executable
code may define these one or more operations or func-
tions when base station 105 is operating processor 442
to execute rate adaptation component 30 and/or one or
more of its subcomponents. In some examples, the base
station 105 may further include a transceiver 444 for
transmitting and/or receiving one or more data and con-
trol signals to/from a UE, such as UE 115. The transceiver
444 may comprise hardware, firmware, and/or software
and may be configured to execute code or perform in-
structions stored in a memory (e.g., a computer-readable
storage medium). The transceiver 444 may include mul-
tiple radios and modems including radio 448 comprising
a modem 450. The radio 448 may utilize one or more
antennas 452 for transmitting signals to and receiving

signals from a plurality of UEs, such as UE 115.
[0054] Communicating component 402 may include,
or may otherwise be coupled or in communication with,
one or more components, which may include a resource
establishing component 430 for establishing an alterna-
tive resource pool information signal 432. For example,
in an aspect, the alternative resource pool information
signal 432 may correspond to a configuration of a re-
source pool for transmitting control resources and data
resources during wireless communications. In an aspect,
the control resources may be divided in to two portions,
a first frequency portion 434 and a second frequency
portion 436, and the information may be included in the
alternative resource pool information signal 432 for es-
tablishing the scheme for transmitting control resources
(e.g., first control resource 414 and second control re-
source 416).
[0055] Referring to FIGs. 6 and 7, an example of one
or more operations (FIGs. 6 and 7) and/or an example
of architectural layout and functions and subfunctions
(FIG. 4) of an aspect of a communicating component
461/402 (FIG. 4) according to the present apparatus and
methods are described with reference to one or more
methods and one or more functions that may perform the
actions of these methods. Although the operations de-
scribed below are presented in a particular order and/or
as being performed by an example function, it should be
understood that the ordering of the actions and the func-
tions performing the actions may be varied, depending
on the implementation. Also, although the communicat-
ing component 461/402 are illustrated as having a
number of subfunctions/components, it should be under-
stood that one or more of the illustrated subfunction/com-
ponent may be separate from, but in communication with,
the communicating component 461/402 and/or each oth-
er. Moreover, it should be understood that the following
actions or functions described with respect to the proc-
essor(s) 472/442, memory 470/440, modem 480/450,
and/or communicating component 461/402 and/or its
subfunctions/components may be performed by a spe-
cially-programmed processor, a processor executing
specially-programmed software or computer-readable
media, or by any other combination of a hardware func-
tion and/or a software function specially configured for
performing the described actions or functions.
[0056] In an aspect, at block 602 in FIG. 6, method 600
may receive, at a UE, an alternative resource pool infor-
mation signal from a network entity, wherein the alterna-
tive resource pool information signal corresponds to a
configuration of a resource pool having the control re-
source pool and a data resource pool used for transmis-
sions during wireless communications. For example, as
described herein with respect to FIG. 4, UE 115 may
execute communicating component 461 to receive an
alternative resource pool information signal 432 from
base station 105, wherein the alternative resource pool
information signal 432 corresponds to a configuration of
a resource pool having the control resource pool and a
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data resource pool used for transmissions during wire-
less communications. For instance, alternative resource
pool information signal 432 may include information cor-
responding to a configuration of a resource pool for trans-
mitting control resources and data resources during wire-
less communications. The alternative resource pool in-
formation signal 432 may include information corre-
sponding to the configuration of the control resource pool.
For example, the control resources may be divided in to
two portions, a first frequency portion 434 and a second
frequency portion 436 as established by base station 105
and/or communicating component 402. Moreover, the
UE 115 and the base station 105 may operate in a Long
Term Evolution-Direct (LTE-D) network.
[0057] At block 604, method 600 may select, at the UE,
a first control resource from a first frequency portion of
the control resource pool based on the alternative re-
source pool information. For instance, as described here-
in with respect to FIG. 4, UE 115 and/or communicating
component 461 may execute selecting component 410
to select a first control resource 414 from a first frequency
portion 434 of the control resource pool 412 based on
the alternative resource pool information 432. For in-
stance, UE 115 and/or communicating component 461
may configure selecting component 410 to select the first
control resource 414 such that the first control resource
414 is transmitted on the upper frequency half of the con-
trol resource pool 412.
[0058] Further, at block 606, method 600 may transmit
the first control resource from the first frequency portion
of the control resource pool. For example, as described
herein with respect to FIG. 4, UE 115 may execute com-
municating component 461 to transmit the first control
resource 414 from the first frequency portion 434 of the
control resource pool 412 . For instance, UE 115 and/or
communicating component 461 may transmit the first
control resource 414 on the upper frequency half of the
control resource pool 412 so that a receiving device is
enabled to identify whether a control transmission is the
first control resource 414 or the second control resource
416.
[0059] At block 608, method 600 may select, at the UE,
a second control resource from a second frequency por-
tion of the control resource pool based on the first control
resource. For instance as described herein with respect
to FIG. 4, UE 115 and/or communicating component 461
may execute selecting component 410 to select a second
control resource 416 from a second frequency portion
436 of the control resource pool 412 based on the first
control resource 414. For instance, UE 115 and/or com-
municating component 461 may configure selecting
component 410 to select the second control resource
416 such that the second control resource 416 is trans-
mitted on the lower frequency half of the control resource
pool 412.
[0060] At block 610, method 600 may transmit, at the
UE, the second control resource from the second fre-
quency portion of the control resource pool. For example,

as described herein with respect to FIG. 4, UE 115 may
execute communicating component 461 to transmit the
second control resource 416 from the second frequency
portion 436 of the control resource pool 412. For instance,
UE 115 and/or communicating component 461 may
transmit the second control resource 416 on the lower
frequency half of the control resource pool 412 so that a
receiving device is enabled to identify whether a control
transmission is the first control resource 414 or the sec-
ond control resource 416. Upon determination that the
control transmission is a second control resource 416,
the receiving device may be configured to decode data
resources. As such, UE 115 and/or communicating com-
ponent 461 may one or more data resources after the
transmission of the second control resource. Additional-
ly, coding information for decoding the one or more data
resources is obtained from the control resource pool, and
UE 115 and/or communicating component 461 may cal-
culate a timing offset for the one or more data resources
based on the second control resource. Moreover, in an
aspect, the control resource pool and the one or more
data resources may either be time division multiplexed
(TDMed) with interleaved subframes or frequency divi-
sion multiplexed (FDMed).
[0061] In another example of a particular aspect, re-
ferring back to FIG. 7, method 700 of wireless commu-
nication relates managing resource pools and includes,
in an aspect, at block 702, method 700 may transmit,
from a network entity, an alternative resource pool infor-
mation to one or more UEs. For instance, as described
herein with respect to FIG. 4, base station 105 may ex-
ecute communicating component 402 to transmit an al-
ternative resource pool information 432 to one or more
UEs (e.g., UE 115). In some aspects, the alternative re-
source pool information corresponds to a configuration
of a resource pool for transmitting control resources and
data resources during wireless communications. For in-
stance, in an example, the control resources are divided
in to two portions including an upper frequency portion
and a lower frequency portion. The upper frequency por-
tion may be a negative frequency portion and the lower
frequency portion may be a positive frequency portion.
Moreover, with regard to signaling the resource pool con-
figuration, the configuration of the resource pool may be
signaled using a repetitive bitmap (e.g., Control 1000 and
Data 0111) within the resource pool. In another aspect,
the configuration of the resource pool may be signaled
using a plurality of radio bearers (RBs) for control and
data offsets. For example, the configuration may be sig-
naled using {startRB, numRB} for control and data re-
sources with respect to RB offset of both {0} and {max-
RBs}. For LTE-D communications, the control and data
resources may be allocated by a network entity, such as
an eNodeB. The control time resource index indicated in
Physical Downlink Control Channel (PDCCH) for control
resource allocation may be the next available control sub-
frame that occurs after at least a predefined number of
subframes.
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[0062] At block 704, method 700 may receive, at the
network entity, one or more signals from one or more
UEs, wherein the one or more signals correspond to at
least one or both of control resources and data resources
modified based on the alternative resource pool informa-
tion. For example, as described herein with respect to
FIG. 4, base station 105 may execute communicating
component 402 (FIG. 4) to receive one or more signals
from one or more UEs (e.g., UE 115), wherein the one
or more signals correspond to at least one or both of
control resources (e.g., first control resource 414 and/or
second control resource 416) and data resources 418
modified based on the alternative resource pool informa-
tion 432. For instance, in an example, the control resourc-
es and data resources may be either time division mul-
tiplexed (TDMed) with interleaved subframes or frequen-
cy division multiplexed (FDMed). Moreover, the one or
more UEs and the network entity may operate in a Long
Term Evolution-Direct (LTE-D) network.
[0063] FIG. 8 is a conceptual data flow diagram 800
illustrating the data flow between different means/com-
ponents in an exemplary apparatus 802 that includes
communicating component 820, which may be the same
as or similar to communicating component 402. The ap-
paratus 802 may be a base station, which may include
base station 105 of FIGs. 1 and 4. The apparatus 802
includes communicating component 820 that, in an as-
pect, establishes the alternative resource pool informa-
tion to be transmitted to one or more UEs, such as UE
115 (FIG. 1) in order to modify control and data resources.
The apparatus 802 further includes a transmission com-
ponent 812 that transmits an alternative resource pool
information signal to one or more UEs, such as UE 115,
wherein the alternative resource pool information signal
corresponds to a configuration of a resource pool for
transmitting control resources and data resources during
wireless communications. Further, apparatus 802 in-
cludes reception component 804 that receives one or
more signals from at least one of the one or more UEs,
wherein the one or more signals correspond to one or
both of control resources and data resources modified
based on the alternative resource pool information signal.
[0064] The apparatus may include additional compo-
nents that perform each of the blocks of the algorithm in
the aforementioned flowcharts of FIG. 8. As such, each
block in the aforementioned flowcharts of FIG. 8 may be
performed by a component and the apparatus may in-
clude one or more of those components. The compo-
nents may be one or more hardware components spe-
cifically configured to carry out the stated processes/al-
gorithm, implemented by a processor configured to per-
form the stated processes/algorithm, stored within a com-
puter-readable medium for implementation by a proces-
sor, or some combination thereof.
[0065] FIG. 9 is a diagram 900 illustrating an example
of a hardware implementation for an apparatus 802’ em-
ploying a processing system 914 that includes reference
communicating component 820 (FIG. 8), which may be

the same as or similar to communicating component 402
(FIG. 4). The processing system 914 may be implement-
ed with a bus architecture, represented generally by the
bus 924. The bus 924 may include any number of inter-
connecting buses and bridges depending on the specific
application of the processing system 914 and the overall
design constraints. The bus 924 links together various
circuits including one or more processors and/or hard-
ware components, represented by the processor 904,
which may be the same as or similar to processor(s) 442
(FIG. 4), the components 804, 812, and 820, and the
computer-readable medium / memory 906, which may
be the same as or similar to memory 440 (FIG. 4). The
bus 924 may also link various other circuits such as timing
sources, peripherals, voltage regulators, and power
management circuits, which are well known in the art,
and therefore, will not be described any further.
[0066] The processing system 914 may be coupled to
a transceiver 910. The transceiver 910 is coupled to one
or more antennas 920. The transceiver 910 provides a
means for communicating with various other apparatus
over a transmission medium. The transceiver 910 re-
ceives a signal from the one or more antennas 920, ex-
tracts information from the received signal, and provides
the extracted information to the processing system 914,
specifically the reception component 804. In addition, the
transceiver 910 receives information from the processing
system 914, specifically the transmission component 98,
and based on the received information, generates a sig-
nal to be applied to the one or more antennas 920. The
processing system 914 includes a processor 904 coupled
to a computer-readable medium / memory 906. The proc-
essor 904 is responsible for general processing, includ-
ing the execution of software stored on the computer-
readable medium / memory 906. The software, when ex-
ecuted by the processor 904, causes the processing sys-
tem 914 to perform the various functions described supra
for any particular apparatus. The computer-readable me-
dium / memory 906 may also be used for storing data
that is manipulated by the processor 904 when executing
software. The processing system 914 further includes at
least one of the components 804, 812, and 820. The com-
ponents may be software components running in the
processor 904, resident/stored in the computer readable
medium / memory 906, one or more hardware compo-
nents coupled to the processor 904, or some combination
thereof.
[0067] In one configuration, the apparatus 902/802’ for
wireless communication includes means for establishing
the alternative resource pool information to be transmit-
ted to one or more UEs, such as UE 115 (FIG. 1) in order
to modify control and data resources. The apparatus in-
cludes means for transmitting an alternative resource
pool information signal to one or more UEs, wherein the
alternative resource pool information signal corresponds
to a configuration of a resource pool for transmitting con-
trol resources and data resources during wireless com-
munications. Further, in another configuration, the appa-
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ratus 902/802’ for wireless communication includes
means for receiving one or more signals from at least
one of the one or more UEs, wherein the one or more
signals correspond to one or both of control resources
and data resources modified based on the alternative
resource pool information signal.
[0068] The aforementioned means may be one or
more of the aforementioned components of the appara-
tus 902 and/or the processing system 914 of the appa-
ratus 802’ configured to perform the functions recited by
the aforementioned means. As described supra, the
processing system 914 may include the TX Processor
316, the RX Processor 370, and the controller/processor
375. As such, in one configuration, the aforementioned
means may be the TX Processor 316, the RX Processor
370, and the controller/processor 375 configured to per-
form the functions recited by the aforementioned means.
[0069] FIG. 10 is a conceptual data flow diagram 1000
illustrating the data flow between different means/com-
ponents in an exemplary apparatus 1002 that includes
communicating component 1020, which may be the
same as or similar to communicating component 461.
The apparatus 1002 may be a UE, which may include
UE 115 of FIGs. 1 and 4. The apparatus 1002 includes
reception component 1004 that, in an aspect, receives
an alternative resource pool information signal from a
network entity, such as base station 105, wherein the
alternative resource pool information signal corresponds
to a configuration of a resource pool having the control
resource pool and a data resource pool used for trans-
missions during wireless communications. The appara-
tus 1002 includes communicating component 1020 that
selects a first control resource from a first frequency por-
tion of the control resource pool based on the alternative
resource pool information signal. In an aspect, the appa-
ratus 1002 further includes transmission component
1012 that transmits the first control resource from the first
frequency portion of the control resource pool. In another
aspect, communicating component 1020 selects a sec-
ond control resource from a second frequency portion of
the control resource pool based on the first control re-
source. In another aspect, transmission component 1012
transmits the second control resource from the second
frequency portion of the control resource pool
[0070] The apparatus may include additional compo-
nents that perform each of the blocks of the algorithm in
the aforementioned flowcharts of FIG. 10. As such, each
block in the aforementioned flowcharts of FIG. 10 may
be performed by a component and the apparatus may
include one or more of those components. The compo-
nents may be one or more hardware components spe-
cifically configured to carry out the stated processes/al-
gorithm, implemented by a processor configured to per-
form the stated processes/algorithm, stored within a com-
puter-readable medium for implementation by a proces-
sor, or some combination thereof.
[0071] FIG. 11 is a diagram 1100 illustrating an exam-
ple of a hardware implementation for an apparatus 1002’

employing a processing system 1114 that includes com-
municating component 1020 (FIG. 10), which may be the
same as or similar to communicating component 461
(FIG. 4). The processing system 1114 may be imple-
mented with a bus architecture, represented generally
by the bus 1124. The bus 1124 may include any number
of interconnecting buses and bridges depending on the
specific application of the processing system 1114 and
the overall design constraints. The bus 1124 links togeth-
er various circuits including one or more processors
and/or hardware components, represented by the proc-
essor 1104, which may be the same as or similar to proc-
essor(s) 472 (FIG. 4), the components 1004, 1010, and
1012, and the computer-readable medium / memory
1106, which may be the same as or similar to memory
470 (FIG. 4). The bus 1124 may also link various other
circuits such as timing sources, peripherals, voltage reg-
ulators, and power management circuits, which are well
known in the art, and therefore, will not be described any
further.
[0072] The processing system 1114 may be coupled
to a transceiver 1110. The transceiver 1110 is coupled
to one or more antennas 1120. The transceiver 1110
provides a means for communicating with various other
apparatus over a transmission medium. The transceiver
1110 receives a signal from the one or more antennas
1120, extracts information from the received signal, and
provides the extracted information to the processing sys-
tem 1114, specifically the reception component 1004. In
addition, the transceiver 1110 receives information from
the processing system 1114, specifically the transmis-
sion component 1112, and based on the received infor-
mation, generates a signal to be applied to the one or
more antennas 1120. The processing system 1114 in-
cludes a processor 1104 coupled to a computer-readable
medium / memory 1106. The processor 1104 is respon-
sible for general processing, including the execution of
software stored on the computer-readable medium /
memory 1106. The software, when executed by the proc-
essor 1104, causes the processing system 1114 to per-
form the various functions described supra for any par-
ticular apparatus. The computer-readable medium /
memory 1106 may also be used for storing data that is
manipulated by the processor 1104 when executing soft-
ware. The processing system 1114 further includes at
least one of the components 1004, 1010, and 1012. The
components may be software components running in the
processor 1104, resident/stored in the computer reada-
ble medium / memory 1106, one or more hardware com-
ponents coupled to the processor 1104, or some combi-
nation thereof.
[0073] In one configuration, the apparatus 1102/1002’
for wireless communication includes means for receiv-
ing, at a UE, an alternative resource pool information
signal from a network entity, wherein the alternative re-
source pool information signal corresponds to a config-
uration of a resource pool having the control resource
pool and a data resource pool used for transmissions
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during wireless communications. The apparatus includes
means for selecting, at the UE, a first control resource
from a first frequency portion of the control resource pool
based on the alternative resource pool information signal.
Further, in another configuration, the apparatus
1102/1002’ for wireless communication includes means
for transmitting, at the UE, the first control resource from
the first frequency portion of the control resource pool.
The apparatus includes means for selecting, at the UE,
a second control resource from a second frequency por-
tion of the control resource pool based on the first control
resource. The apparatus includes means for transmit-
ting, at the UE, the second control resource from the sec-
ond frequency portion of the control resource pool.
[0074] The aforementioned means may be one or
more of the aforementioned components of the appara-
tus 1102 and/or the processing system 1114 of the ap-
paratus 1002’ configured to perform the functions recited
by the aforementioned means. As described supra, the
processing system 1114 may include the TX Processor
368, the RX Processor 356, and the controller/processor
359. As such, in one configuration, the aforementioned
means may be the TX Processor 368, the RX Processor
356, and the controller/processor 359 configured to per-
form the functions recited by the aforementioned means.
[0075] It is understood that the specific order or hier-
archy of steps in the processes disclosed is an illustration
of exemplary approaches. Based upon design preferenc-
es, it is understood that the specific order or hierarchy of
steps in the processes may be rearranged. Further, some
steps may be combined or omitted. The accompanying
method claims present elements of the various steps in
a sample order, and are not meant to be limited to the
specific order or hierarchy presented.
[0076] The previous description is provided to enable
any person skilled in the art to practice the various as-
pects described herein. Various modifications to these
aspects will be readily apparent to those skilled in the art,
and the generic principles defined herein may be applied
to other aspects. Thus, the claims are not intended to be
limited to the aspects shown herein, but is to be accorded
the full scope consistent with the language claims, where-
in reference to an element in the singular is not intended
to mean "one and only one" unless specifically so stated,
but rather "one or more." Unless specifically stated oth-
erwise, the term "some" refers to one or more. All struc-
tural and functional equivalents to the elements of the
various aspects described herein that are known or later
come to be known to those of ordinary skill in the art are
expressly incorporated herein by reference and are in-
tended to be encompassed by the claims. Moreover,
nothing disclosed herein is intended to be dedicated to
the public regardless of whether such disclosure is ex-
plicitly recited in the claims. No claim element is to be
construed as a means plus function unless the element
is expressly recited using the phrase "means for."

Claims

1. A method for managing a control resource pool in
wireless communications, comprising:

receiving (602), at a user equipment, UE (115),
an alternative resource pool information signal
(432) from a network entity (105) to modify a
control and data transmission scheme used by
the UE (115), wherein the alternative resource
pool information signal (432) corresponds to an
alternative configuration of a resource pool hav-
ing the control resource pool and a data re-
source pool used for transmissions during wire-
less communications, wherein data resources
are interleaved between control resources;
selecting (604), at the UE (115), a first control
resource from a first frequency portion of the
control resource pool based on the alternative
resource pool information signal (432), the first
frequency portion corresponds to an upper fre-
quency portion of the control resource pool;
transmitting (606), at the UE (115), control infor-
mation on the first control resource from the first
frequency portion of the control resource pool;
selecting (608), at the UE (115), a second con-
trol resource from a second frequency portion
of the control resource pool based on the first
control resource, the second frequency portion
corresponds to a lower frequency portion of the
control resource pool;
re-transmitting (610), at the UE (115), the control
information on the second control resource from
the second frequency portion of the control re-
source pool;
and transmitting data information on one or more
data resources from the data resource pool after
the transmission of the control information on
the second control resource.

2. The method of claim 1, wherein decoding information
for decoding the one or more data resources is ob-
tained from the control resource pool.

3. The method of claim 1, further comprising:

calculating a timing offset for the one or more
data resources based on the second control re-
source.

4. The method of claim 1, wherein the control resource
pool and the one or more data resources are time
division multiplexed, TDMed, with interleaved sub-
frames.

5. The method of claim 1, wherein the control resource
pool and the one or more data resources are fre-
quency division multiplexed, FDMed.
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6. The method of claim 1, wherein the UE (115) and
the network entity (105) operate in a Long Term Ev-
olution-Direct, LTE-D, network.

7. An apparatus for managing a control resource pool
in wireless communications, comprising:

means for receiving, at a user equipment, UE
(115), an alternative resource pool information
signal (432) from a network entity (105) to modify
a control and
data transmission scheme used by the UE (115),
wherein the alternative resource pool informa-
tion signal (432) corresponds to an alternative
configuration of a resource pool having the con-
trol resource pool and a data resource pool used
for transmissions during wireless communica-
tions, wherein data resources are interleaved
between control resources;
means for selecting a first control resource from
a first frequency portion of the control resource
pool based on the alternative resource pool in-
formation signal (432), the first frequency por-
tion corresponds to an upper frequency portion
of the control resource pool;
means for transmitting control information on the
first control resource from the first frequency por-
tion of the control resource pool;
means for selecting a second control resource
from a second frequency portion of the control
resource pool based on the first control re-
source, the second frequency portion corre-
sponds to a lower frequency portion of the con-
trol resource pool;
means for re-transmitting the control information
on the second control resource from the second
frequency portion of the control resource pool;
and means for transmitting data information on
one or more data resources from the data re-
source pool after the transmission of the control
information on the second control resource.

8. A method for managing resource pools in wireless
communications, comprising:

transmitting (702), from a network entity (105),
an alternative resource pool information signal
(432) to one or more user equipments, UEs
(115) in order for the one or more UEs (115) to
modify their respective control and data trans-
mission schemes, wherein the alternative re-
source pool information signal (432) corre-
sponds to an alternative configuration of a re-
source pool, having a control resource pool and
data resource pool, for transmitting on control
resources and data resources during wireless
communications, wherein the data resources
are interleaved between the control resources

and wherein the control resources of the control
resource pool include an upper frequency por-
tion and a lower frequency portion; and
receiving (704), at the network entity (105), sig-
nals from at least one of the one or more UEs
(115), wherein the signals correspond to control
information transmitted on the control resources
in the upper frequency portion and the lower fre-
quency portion and data information transmitted
on a data resource from the data resource pool
indicated in the alternative resource pool infor-
mation signal (432).

9. The method of claim 8, wherein the upper frequency
portion is a negative frequency portion and the lower
frequency portion is a positive frequency portion.

10. The method of claim 8, wherein the alternative con-
figuration of the resource pool is signaled using a
repetitive bitmap within the resource pool.

11. An apparatus for managing resource pools in wire-
less communications, comprising:

means for transmitting an alternative resource
pool information signal (432) to one or more user
equipments, UEs (115), in order for the one or
more UEs (115) to modify their respective con-
trol and data transmission schemes, wherein the
alternative resource pool information signal
(432) corresponds to an alternative configura-
tion of a resource pool, having a control resource
pool and data resource pool, for transmitting on
control resources and data resources during
wireless communications, wherein the data re-
sources are interleaved between the control re-
sources and wherein the control resources of
the control resource pool include an upper fre-
quency portion and a lower frequency portion;
and
means for receiving signals from at least one of
the UEs (115), wherein the signals correspond
to control information transmitted on the control
resources in the upper frequency portion and
the lower frequency portion and data information
transmitted in a data resource from the data re-
source pool indicated in the alternative resource
pool information signal (432).

Patentansprüche

1. Ein Verfahren zum Verwalten eines Steuerressour-
cenpools in drahtlosen Kommunikationen, aufwei-
send:

Empfangen (602), an einem Benutzergerät, UE
(115), eines alternativen Ressourcenpool-Infor-
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mationssignals (432) von einer Netzwerkeinheit
(105), um ein von dem UE (115) verwendetes
Steuer- und Datenübertragungsschema zu mo-
difizieren, wobei das alternative Ressourcen-
pool-Informationssignal (432) entspricht einer
alternativen Konfiguration eines Ressourcen-
pools habend den Steuerressourcenpool und ei-
nen Datenressourcenpool, verwendet für Über-
tragungen während drahtloser Kommunikatio-
nen, wobei Datenressourcen zwischen Steuer-
ressourcen verschachtelt sind;
Auswählen (604), an dem UE (115), einer ersten
Steuerressource aus einem ersten Frequenz-
abschnitt des Steuerressourcenpools basie-
rend auf dem alternativen Ressourcenpool-In-
formationssignal (432), wobei der erste Fre-
quenzabschnitt einem oberen Frequenzab-
schnitt des Steuerressourcenpools entspricht;
Übertragen (606), an dem UE (115), von Steu-
erinformation über die erste Steuerressource
aus dem ersten Frequenzabschnitt des Steuer-
ressourcenpools;
Auswählen (608), an dem UE (115), einer zwei-
ten Steuerressource aus einem zweiten Fre-
quenzabschnitt des Steuerressourcenpools ba-
sierend auf der ersten Steuerressource, wobei
der zweite Frequenzabschnitt einem unteren
Frequenzabschnitt des Steuerressourcenpools
entspricht;
erneutes Übertragen (610), an dem UE (115),
der Steuerinformation über die zweite Steuer-
ressource aus dem zweiten Frequenzabschnitt
des Steuerressourcenpools; und
Übertragen von Dateninformation über eine
oder mehrere Datenressourcen aus dem Daten-
ressourcenpool nach der Übertragung der Steu-
erinformation über die zweite Steuerressource.

2. Das Verfahren nach Anspruch 1, wobei Dekodier-
Information zum Dekodieren der einen oder mehre-
ren Datenressourcen aus dem Steuerressourcen-
pool erhalten wird.

3. Das Verfahren nach Anspruch 1, weiter aufweisend:
Berechnen eines Zeitversatzes für die eine oder
mehreren Datenressourcen basierend auf der zwei-
ten Steuerressource.

4. Das Verfahren nach Anspruch 1, wobei der Steuer-
ressourcenpool und die eine oder mehreren Daten-
ressourcen zeit-gemultiplext, TDMed, mit ver-
schachtelten Unterrahmen sind.

5. Das Verfahren nach Anspruch 1, wobei der Steuer-
ressourcenpool und die eine oder mehreren Daten-
ressourcen frequenz-gemultiplext, FDMed, sind.

6. Das Verfahren nach Anspruch 1, bei dem das UE

(115) und die Netzwerkeinheit (105) in einem Long-
Term-Evolution-Direkt-, LTE-D-, Netzwerk arbeiten.

7. Eine Vorrichtung zum Verwalten eines Steuerres-
sourcenpools in drahtlosen Kommunikationen, auf-
weisend:

Mittel zum Empfangen, an einem Benutzerge-
rät, UE (115), eines alternativen Ressourcen-
pool-Informationssignals (432) von einer Netz-
werkeinheit (105), um ein von dem UE (115) ver-
wendetes Steuer- und Datenübertragungssche-
ma zu modifizieren, wobei das alternative Res-
sourcenpool-Informationssignal (432) ent-
spricht einer alternativen Konfiguration eines
Ressourcenpools habend den Steuerressour-
cenpool und einen Datenressourcenpool, ver-
wendet für Übertragungen während drahtloser
Kommunikationen, wobei Datenressourcen
zwischen Steuerressourcen verschachtelt sind;
Mittel zum Auswählen einer ersten Steuerres-
source aus einem ersten Frequenzabschnitt des
Steuerressourcenpools basierend auf dem al-
ternativen Ressourcenpool-Informationssignal
(432), wobei der erste Frequenzabschnitt einem
oberen Frequenzabschnitt des Steuerressour-
cenpools entspricht;
Mittel zum Übertragen von Steuerinformation
über die erste Steuerressource aus dem ersten
Frequenzabschnitt des Steuerressourcen-
pools;
Mittel zum Auswählen einer zweiten Steuerres-
source aus einem zweiten Frequenzabschnitt
des Steuerressourcenpools basierend auf der
ersten Steuerressource, wobei der zweite Fre-
quenzabschnitt einem unteren Frequenzab-
schnitt des Steuerressourcenpools entspricht;
Mittel zum erneuten Übertragen der Steuerin-
formation über die zweite Steuerressource aus
dem zweiten Frequenzabschnitt des Steuerres-
sourcenpools; und
Mittel zum Übertragen von Dateninformation
über eine oder mehrere Datenressourcen aus
dem Datenressourcenpool nach der Übertra-
gung der Steuerinformation über die zweite
Steuerressource.

8. Ein Verfahren zum Verwalten von Ressourcenpools
in drahtlosen Kommunikationen, aufweisend:

Übertragen (702), von einer Netzwerkeinheit
(105), eines alternativen Ressourcenpool-Infor-
mationssignals (432) an ein oder mehrere Be-
nutzergeräte, UEs (115), damit das eine oder
die mehreren UEs (115) ihre jeweiligen Steuer-
und Datenübertragungsschemata modifizieren,
wobei das alternative Ressourcenpool-Informa-
tionssignal (432) entspricht einer alternativen
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Konfiguration eines Ressourcenpools, habend
einen Steuerressourcenpool und einen Daten-
ressourcenpool, zum Übertragen auf Steuerres-
sourcen und Datenressourcen während draht-
loser Kommunikationen, wobei die Datenres-
sourcen zwischen den Steuerressourcen ver-
schachtelt sind und wobei die Steuerressourcen
des Steuerressourcenpools einen oberen Fre-
quenzabschnitt und einen unteren Frequenzab-
schnitt aufweisen; und
Empfangen (704), an der Netzwerkeinheit
(105), von Signalen von mindestens einem der
einen oder mehreren UEs (115), wobei die Sig-
nale entsprechen Steuerinformation, die auf den
Steuerressourcen in dem oberen Frequenzab-
schnitt und dem unteren Frequenzabschnitt
übertragen werden, und Dateninformation, die
auf einer Datenressource aus dem Datenres-
sourcenpool übertragen werden, angezeigt in
dem alternativen Ressourcenpool-Informati-
onssignal (432).

9. Das Verfahren nach Anspruch 8, wobei der obere
Frequenzabschnitt ein negativer Frequenzabschnitt
und der untere Frequenzabschnitt ein positiver Fre-
quenzabschnitt ist.

10. Das Verfahren nach Anspruch 8, wobei die alterna-
tive Konfiguration des Ressourcenpools unter Ver-
wendung einer sich wiederholenden Bitmap inner-
halb des Ressourcenpools signalisiert wird.

11. Eine Vorrichtung zum Verwalten von Ressourcen-
pools in drahtlosen Kommunikationen, aufweisend:

Mittel zum Übertragen eines alternativen Res-
sourcenpool-Informationssignals (432) an ein
oder mehrere Benutzergeräte, UEs (115), damit
das eine oder die mehreren UEs (115) ihre je-
weiligen Steuer- und Datenübertragungssche-
mata modifizieren, wobei das alternative Res-
sourcenpool-Informationssignal (432) ent-
spricht einer alternativen Konfiguration eines
Ressourcenpools, habend einen Steuerres-
sourcenpool und einen Datenressourcenpool,
zum Übertragen auf Steuerressourcen und Da-
tenressourcen während drahtloser Kommunika-
tionen, wobei die Datenressourcen zwischen
den Steuerressourcen verschachtelt sind und
wobei die Steuerressourcen des Steuerressour-
cenpools einen oberen Frequenzabschnitt und
einen unteren Frequenzabschnitt aufweisen;
und
Mittel zum Empfangen von Signalen von min-
destens einem der einen oder mehreren UEs
(115), wobei die Signale entsprechen Steuerin-
formation, die auf den Steuerressourcen in dem
oberen Frequenzabschnitt und dem unteren

Frequenzabschnitt übertragen werden, und Da-
teninformation, die in einer Datenressource aus
dem Datenressourcenpool übertragen werden,
angezeigt in dem alternativen Ressourcenpool-
Informationssignal (432).

Revendications

1. Un procédé de gestion d’un pool de ressources de
contrôle dans des communications sans fil,
comprenant :

la réception (602), au niveau d’un équipement
d’utilisateur, UE, (115), d’un signal d’informa-
tions de pool de ressources alternatives (432)
depuis une entité de réseau (105) pour modifier
un schéma de transmission de contrôle et de
données utilisés par l’UE (115), dans lequel le
signal d’informations de pool de ressources al-
ternatives (432) correspond à une configuration
alternative d’un pool de ressources ayant le pool
de ressources de contrôle et un pool de ressour-
ces de données utilisés pour des transmissions
pendant des communications sans fil, dans le-
quel des ressources de données sont entrela-
cées entre des ressources de contrôle ;
la sélection (604), au niveau de l’UE (115), d’une
première ressource de contrôle depuis une pre-
mière portion de fréquences du pool de ressour-
ces de contrôle sur la base du signal d’informa-
tions de pool de ressources alternatives (432),
la première portion de fréquences correspond à
une portion de fréquences supérieure du pool
de ressources de contrôle ;
la transmission (606), au niveau de l’UE (115),
d’informations de contrôle sur la première res-
source de contrôle depuis la première portion
de fréquences du pool de ressources de
contrôle ;
la sélection (608), au niveau de l’UE (115), d’une
seconde ressource de contrôle depuis une se-
conde portion de fréquences du pool de ressour-
ces de contrôle sur la base de la première res-
source de contrôle, la seconde portion de fré-
quences correspond à une portion de fréquen-
ces inférieure du pool de ressources de
contrôle ;
la retransmission (610), au niveau de l’UE (115),
des informations de contrôle sur la seconde res-
source de contrôle depuis la seconde portion de
fréquences du pool de ressources de contrôle ;
et
la transmission d’informations de données sur
une ou plusieurs ressources de données du pool
de ressources de données après la transmis-
sion des informations de contrôle sur la seconde
ressource de contrôle.
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2. Le procédé selon la revendication 1, dans lequel des
informations de décodage pour le décodage des une
ou plusieurs ressources de données sont obtenues
depuis le pool de ressources de contrôle.

3. Le procédé selon la revendication 1, comprenant en
outre :
le calcul d’un décalage de séquencement pour les
une ou plusieurs ressources de données sur la base
de la seconde ressource de contrôle.

4. Le procédé selon la revendication 1, dans lequel le
pool de ressources de contrôle et les une ou plu-
sieurs ressources de données sont multiplexés par
répartition dans le temps, TDM, avec des sous-tra-
mes entrelacées.

5. Le procédé selon la revendication 1, dans lequel le
pool de ressources de contrôle et les une ou plu-
sieurs ressources de données sont multiplexées par
répartition de fréquences, FDM.

6. Le procédé selon la revendication 1, dans lequel l’UE
(115) et l’entité de réseau (105) fonctionnent dans
un réseau Évolution à long terme-Direct, LTE-D.

7. Un appareil de gestion d’un pool de ressources de
contrôle dans des communications sans fil,
comprenant :

un moyen pour la réception, au niveau d’un équi-
pement d’utilisateur, UE, (115), d’un signal d’in-
formations de pool de ressources alternatives
(432) depuis une entité de réseau (105) pour
modifier un schéma de transmission de contrôle
et de données utilisés par l’UE (115), dans le-
quel le signal d’informations de pool de ressour-
ces alternatives (432) correspond à une confi-
guration alternative d’un pool de ressources
ayant le pool de ressources de contrôle et un
pool de ressources de données utilisés pour des
transmissions pendant des communications
sans fil, dans lequel des ressources de données
sont entrelacées entre des ressources de
contrôle ;
un moyen pour la sélection d’une première res-
source de contrôle depuis une première portion
de fréquences du pool de ressources de contrô-
le sur la base du signal d’informations de pool
de ressources alternatives (432), la première
portion de fréquences correspond à une portion
de fréquences supérieure du pool de ressources
de contrôle ;
un moyen pour la transmission d’informations
de contrôle sur la première ressource de con-
trôle depuis la première portion de fréquences
du pool de ressources de contrôle ;
un moyen pour la sélection d’une seconde res-

source de contrôle depuis une seconde portion
de fréquences du pool de ressources de contrô-
le sur la base de la première ressource de con-
trôle, la seconde portion de fréquences corres-
pond à une portion de fréquences inférieure du
pool de ressources de contrôle ;
un moyen pour la retransmission des informa-
tions de contrôle sur la seconde ressource de
contrôle depuis la seconde portion de fréquen-
ces du pool de ressources de contrôle ; et
un moyen pour la transmission d’informations
de données sur une ou plusieurs ressources de
données du pool de ressources de données
après la transmission des informations de con-
trôle sur la seconde ressource de contrôle.

8. Un procédé de gestion de pools de ressources dans
des communications sans fil, comprenant :

la transmission (702), depuis une entité de ré-
seau (105), d’un signal d’informations de pool
de ressources alternatives (432) à un ou plu-
sieurs équipements d’utilisateur, UE, (115) pour
que les un ou plusieurs UE (115) modifient leurs
schémas de transmission de contrôle et de don-
nées respectifs,
dans lequel le signal d’informations de pool de
ressources alternatives (432) correspond à une
configuration alternative d’un pool de ressour-
ces, ayant un pool de ressources de contrôle et
un pool de ressources de données, pour trans-
mettre sur des ressources de contrôle et des
ressources de données pendant des communi-
cations sans fil, dans lequel les ressources de
données sont entrelacées entre les ressources
de contrôle et dans lequel les ressources de
contrôle du pool de ressources de contrôle in-
cluent une portion de fréquences supérieure et
une portion de fréquences inférieure ; et
la réception (704), au niveau de l’entité de ré-
seau (105), de signaux depuis au moins un des
un ou plusieurs UE (115), dans lequel les si-
gnaux correspondent à des informations de con-
trôle transmises sur les ressources de contrôle
dans la portion de fréquences supérieure et
dans la portion de fréquences inférieure et des
informations de données transmises dans une
ressource de données du pool de ressources
de données indiqué dans le signal d’informa-
tions de pool de ressources alternatives (432).

9. Le procédé selon la revendication 8, dans lequel la
portion de fréquences supérieure est une portion de
fréquences négative et la portion de fréquences in-
férieure est une portion de fréquences positive.

10. Le procédé selon la revendication 8, dans lequel la
configuration alternative du pool de ressources est
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signalée en utilisant un bitmap répétitif à l’intérieur
du pool de ressources.

11. Un appareil de gestion de pools de ressources dans
des communications sans fil, comprenant :

un moyen pour la transmission d’un signal d’in-
formations de pool de ressources alternatives
(432) à un ou plusieurs équipements d’utilisa-
teur, UE, (115) pour que les un ou plusieurs UE
(115) modifient leurs schémas de transmission
de contrôle et de données respectifs, dans le-
quel le signal d’informations de pool de ressour-
ces alternatives (432) correspond à une confi-
guration alternative d’un pool de ressources,
ayant un pool de ressources de contrôle et un
pool de ressources de données, pour transmet-
tre sur des ressources de contrôle et des res-
sources de données pendant des communica-
tions sans fil, dans lequel les ressources de don-
nées sont entrelacées entre les ressources de
contrôle et dans lequel les ressources de con-
trôle du pool de ressources de contrôle incluent
une portion de fréquences supérieure et une
portion de fréquences inférieure ; et
un moyen pour la réception de signaux depuis
au moins un des un ou plusieurs UE (115), dans
lequel les signaux correspondent à des informa-
tions de contrôle transmises sur les ressources
de contrôle dans la portion de fréquences supé-
rieure et dans la portion de fréquences inférieure
et des informations de données transmises
dans une ressource de données du pool de res-
sources de données indiqué dans le signal d’in-
formations de pool de ressources alternatives
(432).
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