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Description
CLAIM OF PRIORITY

[0001] This application claims the benefit of priority to
U.S. Provisional Patent Application Serial No.
61/721,436, filed on November 1, 2012.

BACKGROUND

[0002] Thespectralefficiency of LTE may beincreased
through the simultaneous transmission of cooperative
multi point (CoMP) and carrier aggregation (CA) target-
ing. Carrier aggregation (CA) allows the combination of
two or more carrier channels into an aggregated channel,
thus enabling higher throughput as well as more efficient
use of the highly fragmented LTE spectrum. A carrier
aggregation configuration is defined as a set of one or
more operating bands across which the BS aggregates
carriers with a specific set of parameters. CoMP is a
DL/UL orthogonalization technique to improve system
capacity and cell edge user throughput. Currently, there
are two different approaches for CoMP techniques. One
approach is a decentralized autonomous control based
on an independent eNB architecture, and the other is a
centralized control based on remote radio equipment
(RRE) architecture, which is also known as remote radio
head (RRH).

[0003] There are practical benefits of simultaneously
supporting CoMP and CA. For example, a macro eNB
(evolved node B) may be deployed with a first component
carrier (CC) while remote radio heads (RRHs) may be
deployed with a second CC. Forthe user equipment (UE)
atthe cell-edge, betweentwo RRHs, it is possible to ben-
efit from the utilizing CoMP and CA simultaneously by
configuring different transmission modes (TMs) on each
of the CCs. Further, where two CCs are deployed in each
of two macrocells, both CoMP and CA may be deployed
and potentially COMP transmission for a UE at a cell-
edge between two macro cells, e.g., transmission mode
(TM) 10 may be deployed on both of CCs, wherein TM
10 provides non-codebook-based precoding supporting
up to eight layers (suitable for CoMP). TM9 may be used
to support transmission up to 8 layers from a cell, while
TM10 supports CoMP transmissions from one or more
cells. CoMP transmission can be signaled to the UE with
a combination of semi-static RRC signaling and dynamic
signaling through PDCCH.

[0004] Different transmission modes may be applied
to downlink signals depending on what use the transmis-
sion mode makes of transmit diversity, spatial multiplex-
ing, cyclic delay diversity (CDD), etc. Downlink channel
quality is assessed at the UE and may be reported via
the channel state information (CSI) Information Element
(IE). The PUCCH (physical uplink control channel) is
used to carry CSl (channel state information) reports re-
garding channel conditions, which allow a transmission
point, e.g., an eNB, to dynamically adjust the downlink
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signal to the varying propagating and interference con-
ditions.

[0005] Accordingly, the transmission modes and
schemes, as well as the PUCCH CSI configurations, for
different CCs may be independently configured and may
well be very different in terms of, for example, periodicity.
A collision between two or more CSI reports of different
"CSl report sets" with the same set of PUCCH reporting
instances is hard to mitigate without very stringent sched-
uler restrictions. For example, a periodic CSI collision
may happen when the periodicity of one CC is a multiple
of the other one, e.g., 10 ms and 40 ms, and the config-
ured offset is the same. A periodic CSl collision may also
occur when the periodicity of one CC is not a multiple of
the other one, e.g., 20 ms and 32 ms, and for certain
configured offsets.

[0006] A CSlProcessindex is used to identify multiple
CSl processes within a given CC. In order to support the
feedback configuration and reporting for simultaneous
CA and CoMP, a ServCellindex is included to indicate
the configured CC. The CSIProcessindex is a parameter
thatis used for the CSldropping rules in a CoMP scenario
in case of collision between CSl reports of different serv-
ing cells with PUCCH reporting type of the same priority.
Thus, a CS| dropping rule may be used for the scenario
where TM 10 is configured for the CCs because the
CSIProcesslndex is available for each serving cell with
TM 10 configuration. However, the CSIProcessIndex is
unspecified for legacy TMs (TMs 1-9) and thus handling
CSI collisions for a hybrid TM case poses problems
where a hybrid combination of legacy TMs and TM 10 is
configured for CCs of one particular UE. 3GPP Discus-
sion and Decision document R1-123365 "Aperiodic CSI
Feedback for Rel-11 CoMP" by NTT DOCOMO discuss-
es a detailed triggering table for aperiodic feedback and
an analysis on the need for simultaneously supporting
CoMP and CA. 3GPP Discussion and Decision docu-
ment R1-123364 "Periodic CS| Feedback for Rel-11
CoMP" by NTT DOCOMO discusses collision handling
and compression/multiplexing in the context of CSI pe-
riodic feedback for Rel-11 CoMP.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Figs. 1A-B illustrates scenarios for simultaneous
CoMP and CA according to an embodiment;

Figs. 2A-B illustrate CSIProcessindex configura-
tions for a CA and CoMP arrangement according to
embodiments;

Fig. 3 illustrates a hybrid TM configuration in a het-
erogeneous network according to an embodiment;
Fig. 4 illustrate priority ranking for CSl dropping rules
for a hybrid TM case according to one alternative
dropping rule set according to an embodiment;
Figs. 5A-C illustrate dropping rules for a hybrid TM
case with a with PUCCH reporting type of the same
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priority according to an embodiment;

Fig. 6 illustrates RRC signaling structure according
to an embodiment;

Fig. 7 is a flowchart of a method for reporting uplink
control information (UCI) using a channel state in-
formation feedback scheme for cooperative multi
pointtransmission and carrier aggregation scenarios
according to an embodiment; and

Fig. 8 illustrates a block diagram of an example ma-
chine for reporting uplink control information (UCI)
using a channel state information feedback scheme
for cooperative multi point transmission and carrier
aggregation scenarios according to an embodiment.

DETAILED DESCRIPTION

[0008] Embodiments described herein address the
collision handling for periodic CSl reports in cooperative
multi point (CoMP) and carrier aggregation (CA) scenar-
ios when hybrid transmission/mixed modes are config-
ured on different component carriers (CCs) for a given
user equipment (UE). Rules are used to prioritize which
downlink (DL) carrier is reported in case of collision in a
given subframe for the CoMP and CA scenario

[0009] Figs, 1A-B illustrates scenarios for simultane-
ous CoMP and CA according to an embodiment. Figs.
1A-B show the practical benefits of simultaneously sup-
porting CoMP and CA in two scenarios, e.g. heteroge-
neous 102 and homogeneous 150 networks, respective-
ly. In Fig. 1A, a macro eNB (evolved node B) 110 is de-
ployed with CC1 (component carrier 1) 112 while RRH1
(remote radio head 1) 120 and RRH2 122 are deployed
with CC2 124. In Fig. 1A, the user equipment (UE) 130
is shown near an edge of two subcells 140, 142. CC2
124 is used to provide a first signal from RRH1 120 to
the UE 130 and to provide a second signal to the UE 130
from RRH2 122. The eNB 110 uses CC1 112 to provide
signaling to the UE 130. For the UE 130 at the cell-edge
between RRH1 120 and RRH2 122, it is possible to ben-
efit from the utilizing CoMP and CA simultaneously by
configuring different transmission mode (TM) on the CCs
112, 124. Thus, a different TM is used on different CCs
112, 124.

[0010] In Fig. 1B, the homogenous network 150 in-
cludes two CCs 160, 162 that are deployed in each mac-
rocell 170,172, e.g., CC1 160 and CC2162 are provided
to the UE 180 by eNB 182. RRH 190 also provides CC1
160 and CC2 162 to UE 180. For the cell-edge UE 180
between the two macro cells 170, 172, both CoMP and
CA may be deployed and potentially COMP transmis-
sion, e.g., TM 10 192 may be deployed on both CC1 160
and CC2 162.

[0011] Figs. 2A-B illustrate CSIProcessIndex configu-
rations for a CA and CoMP arrangement according to
embodiments. In Fig. 2A, a hybrid TM configuration 202
for CCs is shown. Fig. 2B shows a configuration 250
wherein TM 10 is configured for the CCs. Similar to the
use of multiple CCs for CA, transmission modes and
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schemes, as well as the PUCCH (physical uplink control
channel) CSI (channel state information) configurations
for different CCs, are independently configured and may
well be very different in terms of, for example, periodicity.
[0012] Collisions between 2 or more CSl reports may
occur between CSl report sets with or without the same
set of PUCCH reporting instances. Given the limited ca-
pacity of PUCCH, a dropping rule for types of collisions,
e.g., intra-CSl process collisions of feedback reports and
inter-CSlI process collisions of feedback reports, may be
used to prioritize which DL carrier is reported in case of
collision in a given subframe for the COMP and CA sce-
nario. A dropping rule according to an embodiment may
include the following priority order based on reporting
type and CSI process/CC index:

Reporting type (1st) — CSI process index (2nd) —
CC index (3rd).

[0013] Ifthe UE is configured with more than one serv-
ing cell, the UE may transmit a CSl report of one serving
cellin any given subframe. For a given subframe, in case
of collision of a CSl report with PUCCH reporting type 3,
5, 6, or 2a of one serving cell with a CSI report with
PUCCH reporting type 1, 1a, 2, 2b, 2c, or 4 of another
serving cell, the latter CSI with PUCCH reporting type (1,
1a, 2, 2b, 2c, or 4) has lower priority and is dropped. For
a given subframe, in case of collision of CSl report with
PUCCH reporting type 2, 2b, 2c, or 4 of one serving cell
with CSI report with PUCCH reporting type 1 or 1a of
another serving cell, the latter CSI report with PUCCH
reporting type 1, or 1a has lower priority and is dropped.
[0014] However, a collision between 2 or more CSlre-
ports of different CSI report sets with the same set of
PUCCH reporting instances is hard to mitigate without
very stringent scheduler restrictions. For example, the
periodic CSI collision may happen when the periodicity
of one CC is a multiple of the other one, e.g., 10 ms and
40 ms, and the configured offset is the same. In addition,
a periodic CSI collision may occur when the periodicity
of one CC is not a multiple of the other one, e.g., 20 ms
and 32 ms, and for certain configured offsets.

[0015] In Fig. 2A, management of CSI collision issues
for the hybrid TM case is unspecified for legacy TMs, i.e.,
TMs 1-9, and the CSIProcesslndex is not taken into ac-
count 210. More specifically, CC1 220 uses TM 10 222
and CC2 230 uses TM 8 232. The CSIProcessindex 240
for TM 10 222 is shown to include CSI-Process 0 — 0
242 and CSl-Process 1 — 1 244. However, the CSIProc-
essIndex 240 for transmission mode 8 232 is not avail-
able 210. In Fig. 2B, CC1 270 uses TM 10 272 and CC2
280 uses TM 10 282. The CSIProcessindex 290 for each
of TM 10 272 and TM 10 282 are shown to include CSI-
Process 0 — 0 291 and CSI-Process 1 — 1 292. The
ServCellindex 294 for the TM 10 272 is shown to include
ServCellindex (SCI) 0 — 0 295 and ServCellindex (SCI)
1 — 1296. The ServCellindex 297 for the TM 10 282 is
shown to include ServCellindex (SCI) 3 — 3 298 and



5 EP 2 915 263 B1 6

ServCellindex (SCI) 4 — 4 299.

[0016] For a given subframe and UE using CC1 270
with TM 10 272 and CC2 280 with TM 10 282, in case of
collision between CSI reports of different serving cells
with PUCCH reporting type of the same priority and the
CSl reports corresponding to CSI processes with same
CSIProcessindex 290, the CSI reports of the serving
cells, except the serving cell with lowest ServCelllndex
290, 294, are dropped. For a given subframe and UE
using CC1 270 with TM 10 272 and CC2 280 with TM 10
282, in case of collision between CSl reports of different
serving cells with PUCCH reporting type of the same pri-
ority and the CSl reports corresponding to CS| processes
with different CSIProcessindex 290, the CSI reports of
the serving cells, except the serving cell with CSl reports
corresponding to CSI process with the lowest CSIProc-
esslndex 290, are dropped.

[0017] The CSIProcessindex parameters 290 plays a
role in the CSI dropping rule for CoMP scenario in case
of collision between CSl reports of different serving cells
with PUCCH reporting type of the same priority. Thus,
the CSIProcessindex 290 provides an effective tool for
an eNB scheduler to improve the COMP performance in
practice. For example, when dynamic point selection
(DPS) is implemented, wherein the transmission point is
varied according to changes in channel and interference
conditions, eNB could assign the smallest CSIProcesslin-
dex 290 to the transmission point (TP) with the higher
geometry to optimize the DPS COMP performance.
Therefore, the CSI dropping rule described above works
well for the scenario as shown in Fig. 1B and Fig. 2B
where TM 10 192, 272, 282 are configured for CCs 160,
162,270,280 becausethe CSIProcessindex290is avail-
able, i.e., for each serving cell with TM 10 configurations
272, 282.

[0018] ButinFig. 1Aand Fig.2A, a hybrid combination
of legacy TMs 232 and TM 10 222 is configured for CCs
220, 230 of one particular UE, e.g., TM 10 222 is used
on CC1220and TM 8 232 is used on CC2 230. Thus, it
is still unclear how to handle the CSI collision issue for
the hybrid TM case, taking into account CSIProcessindex
240 is unspecified 210 for the legacy TM. e.g., TM 8 232
shown in Fig. 1B.

[0019] Fig. 3 illustrates a hybrid TM configuration in a
heterogeneous network 300 according to an embodi-
ment. In Fig. 3, the UE 330 is shown near an edge of two
subcells 350, 352. CC2 324 uses TM 10 342 to provide
a first signal from RRH1 320 to the UE 330 and to provide
a second signal to the UE 330 from RRH2 322. The eNB
310 uses CC1 312 and TM 8 340 to provide signaling to
the UE. Accordingly, Fig. 3 shows a UE 330 s configured
with different TMs 340, 342 on different serving cells.
Embodiments, described herein, address the collision
handling for periodic CSlreportin CoMP and CA scenario
when hybrid transmission/mixed modes are configured
on different CCs 312, 324 for a given UE 330.

[0020] An embodiment is provided in case of collision
between CSI reports of different serving cells with a
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PUCCH reporting type having the same priority. The CSI
for TM 1-9 340 is (Alternative 1, see below) or condition-
ally (Alternative 2, see below) given higher priority than
TM 10 342. This embodiment involves a scenario when
the UE 330 is configured with more than one serving cell,
e.g.,CC1312and CC2 324, and at least one serving cell
is configured with TM 10 342 and at least one serving
cell is configured with TM 1-9 340. In this scenario, the
CSl for TM 1-9 340 is given higher priority than TM 10
342 based on a selected rule.

[0021] Fig. 4 illustrate priority ranking for CS| dropping
rules 400 for a hybrid TM case according to one alterna-
tive dropping rule set according to an embodiment. In
Fig. 4, a 1st priority 410, 2nd priority 420 and 3rd priority
430 are shown. The 1st priority 410 is associated with
the reporting type 412. The 2nd priority 420 is associated
with the CSI process index 422. The third priority 430 is
associated with the CC index 432. According to the sec-
ond priority 420 based on the CSl process index 422, the
CSl report associated with TM 1-9 450 is given a higher
priority 452 than the lower priority 460 for CSl report as-
sociated with CSI process index for TM 10 462.

[0022] Figs. 5A-C illustrate dropping rules for a hybrid
TM case with a with PUCCH reporting type of the same
priority according to an embodiment. Thus, as shown in
Fig. 4, the first priority 410 is not applicable and the sec-
ond 420 and third 430 priorities are used. According to
the dropping rule shown in Fig. 5A, for a given subframe,
the CSl report for TM1-9 is given higher priority than the
CSlreportfor TM 10 510 conditionally 512 or always 514.
[0023] More specifically, when the UE is configured
with more than one servicing cell 520, i.e., more thanone
CC, and one or more serving cell is configured with TM
10 522 and one or more serving cell is configured with
T™ 1-9 524, the UE may assume CSIProcessindex =0
for CSl report for TM 1-9 526 to handle the collision be-
tween CSI reports of different serving cells.

[0024] In case of collision between CSI reports of dif-
ferent serving cells with PUCCH reporting type of the
same priority and the CSl reports corresponding to CSl
processes with different CSIProcessindex 530, the CSI
reports of the serving cells except the serving cell with
CSilreports corresponding to CS| process with the lowest
CSIProcessindex are dropped 532. In case of collision
between CSI reports of different serving cells with
PUCCH reporting type of the same priority and the CSI
reports corresponding to CSI| processes with same
CSlIProcessindex 534, two conditional alternatives are
provided, conditional alternative one 540 and conditional
alternative two 550.

[0025] First, if at least one CSI reports corresponding
to TM 1-9 is in the given subframe 542, the CSl reports
of the serving cells except the serving cell with lowest
ServCellindex of CSI reports corresponding to CSI for
TM 1-9 are dropped 544. Otherwise, the CSl reports of
the serving cells except the serving cell with lowest Serv-
Celllndex are dropped 546. The second conditional al-
ternative involves the CSl reports of the serving cells ex-
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cept the serving cells with the lowest ServCellindex are
dropped 552.

[0026] Alternatively,i.e., forthe always alternative 514.
for a given subframe and UE in TM 10 for one serving
celland in TM 1-9 at least for the other serving cell 554,
UE may assume CSl report for TM 1-9 is prioritized over
CSlreportfor TM 1 0 556 to handle the collision between
CSlreports of different serving cells. It means CSl report
for TM 10 is dropped when there is collision between CSI
reports of different serving cells.

[0027] Another embodiment is provided in the case
where a given subframe and UE may be configured with
TM 10 for one serving cell and with TM 1-9 at least for
the other serving cell 560, the UE may assume CSIProc-
essindex = xfor x> 0for TM 1-9 562. Ifthe CSl| processes
are associated with different CSIProcessindex 564, all
but the lowest CSIProcessindex may be dropped 566.
For example, a value of 4 may be used. If the CSI proc-
esses are associated with the same CSIProcessindex
568, all butthe lowest ServCellndex may be dropped 570.
[0028] Alternatively, if there are one or more serving
cell with at least one with TM 10 and if there are one or
more serving cells with TM 1-9 572, the UE may assume
the CSl report for TM 10 is prioritized over TM 1-9 574,
[0029] The third solution involves the use of a virtual
CSI process index. According to the third embodiment,
the virtual CSl process index for each CC configured with
alegacy TM, i.e., TM 1-9, is individually signaled through
higher layer signaling 580. This embodiment has the ben-
efit of providing more flexibility for the eNB scheduler to
semi-statically reconfigure the priority of legacy TMs in
various simultaneous CoMP and CA scenarios. For ex-
ample, eNB may be assumed to be initially set a higher
priority for the legacy TMs over TM 10 582 by setting
CSIProcesslindex associated with legacy TM as 0 584.
The UE may be informed through RRC signaling. How-
ever, if later eNB decides to prioritize the TM 10 over the
legacy TMs 586, then CSIProcessindex associated with
legacy TM may be reset from 0 to 4 or other non-zero
value 588, and the updated value may be transmitted
through RRC signaling.

[0030] Fig. 6 illustrates RRC signaling structure 600
according to an embodiment. In Fig. 6, the PhvsicalCon-
figDedicated information element may include dedicated
physical configuration descriptions 610. For example,
csi-processidentity-TMY 620 may be included to provide
a parameter representing the virtual CSI process index
for the TM 1-9 622, e.g., as defined in Rel-10. A condi-
tional presence indicator field 630 may also be provided
and operates according to an explanation 632. The con-
ditional presence includes TMY field 640. A description
642 is provided to explain the use of the TMY field 640.
For example, in Fig. 6, the TMY field 640 is present if the
UE is configured in TM 10 for one serving cell and in TM
1-9 at least for the other serving cell; otherwise the field
is not present and the UE may delete any existing value
for this field 642.

[0031] Fig.7isaflowchart700 of a method for reporting
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uplink control information (UCI) using a channel state
information feedback scheme for cooperative multi point
transmission and carrier aggregation scenarios accord-
ing to an embodiment. Afirst component carrier (CC)and
a second CC are provided for a user equipment (UE) to
communicate with a first transmit point and a second
transmit point 710. The first CC is configured with TM
(TM) 10 and the second CC is configured with at least
one of TMs 1-9 720. The first and second CCs are con-
figured with a physical uplink control channel (PUCCH)
reporting type of a same priority 730. Afirst channel state
information (CSI) report is generated for the first CC with
TM (TM) 10 and a second CSl report is generated for the
second CC with at least one of TMs 1-9 740. The first
CSl report and the second CSI report are scheduled for
transmission in a subframe 750. A collision is detected
between the first CSl report and the second CSl report
760. The first CSl report for the first CC with TM (TM) 10
or the second CSl report for the second CC with at least
one of TMs 1-9 is prioritized based on a prioritization
parameter 770. The prioritized first or second CSl report
is transmitted based upon the prioritization parameter
780.

[0032] Fig. 8illustrates a block diagram of an example
machine 800 for reporting uplink control information
(UCI) using a channel state information feedback
scheme for cooperative multi point transmission and car-
rier aggregation scenarios, according to an embodiment,
upon which any one or more of the techniques (e.g.,
methodologies) discussed herein may perform. In alter-
native embodiments, the machine 800 may operate as
a standalone device or may be connected (e.g., net-
worked) to other machines. In a networked deployment,
the machine 800 may operate in the capacity of a server
machine and/or a client machine in server-client network
environments. In an example, the machine 800 may act
as a peer machine in peer-to-peer (P2P) (or other dis-
tributed) network environment. The machine 800 may be
a personal computer (PC), a tablet PC, a set-top box
(8TB), a Personal Digital Assistant (PDA), a mobile tel-
ephone, a web appliance, a network router, switch or
bridge, or any machine capable of executing instructions
(sequential or otherwise) that specify actions to be taken
by that machine. Further, while a single machine is illus-
trated, the term "machine" shall also be taken to include
any collection of machines that individually or jointly ex-
ecute a set (or multiple sets) of instructions to perform
any one or more of the methodologies discussed herein,
such as cloud computing, software as a service (SaaS),
other computer cluster configurations.

[0033] Examples, as described herein, may include, or
may operate on, logic or a number of components, mod-
ules, or mechanisms. Modules are tangible entities (e.g.,
hardware) capable of performing specified operations
and may be configured or arranged in a certain manner.
In an example, circuits may be arranged (e.g., internally
or with respect to external entities such as other circuits)
in a specified manner as a module. In an example, at
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least a part of one or more computer systems (e.g., a
standalone, client or server computer system) or one or
more hardware processors 802 may be configured by
firmware or software (e.g., instructions, an application
portion, or an application) as a module that operates to
perform specified operations. In an example, the soft-
ware may reside on at least one machine readable me-
dium. In an example, the software, when executed by
the underlying hardware of the module, causes the hard-
ware to perform the specified operations.

[0034] Accordingly, the term "module" is understood
to encompass a tangible entity, be that an entity that is
physically constructed, specifically configured (e.g.,
hardwired), or temporarily (e.g., transitorily) configured
(e.g., programmed) to operate in a specified manner or
to perform at least part of any operation described herein.
Considering examples in which modules are temporarily
configured, a module need not be instantiated at any one
moment in time. For example, where the modules com-
prise a general-purpose hardware processor 802 config-
ured using software; the general-purpose hardware proc-
essor may be configured as respective different modules
at different times. Software may accordingly configure a
hardware processor, for example, to constitute a partic-
ular module at one instance of time and to constitute a
different module at a different instance of time. The term
"application," or variants thereof, is used expansively
herein to include routines, program modules, programs,
components, and the like, and may be implemented on
various system configurations, including single-proces-
sor or multiprocessor systems, microprocessor-based
electronics, single-core or multi-core systems, combina-
tions thereof, and the like. Thus, the term application may
be used to refer to an embodiment of software or to hard-
ware arranged to perform at least part of any operation
described herein.

[0035] Machine (e.g., computer system) 800 may in-
clude a hardware processor 802 (e.g., a central process-
ing unit (CPU), a graphics processing unit (GPU), a hard-
ware processor core, or any combination thereof), a main
memory 804 and a static memory 8086, at least some of
which may communicate with others via an interlink (e.g.,
bus) 808. The machine 800 may further include a display
unit 810, an alphanumeric input device 812 (e.g., a key-
board), and a user interface (Ul) navigation device 814
(e.g.,amouse). Inan example, the display unit 810, input
device 812 and Ul navigation device 814 may be a touch
screen display. The machine 800 may additionally in-
clude a storage device (e.g., drive unit) 816, a signalgen-
eration device 818 (e.g., a speaker), a network interface
device 820, and one or more sensors 821, such as a
global positioning system (GPS) sensor, compass, ac-
celerometer, or other sensor. The machine 800 may in-
clude an output controller 828, such as a serial (e.g.,
universal serialbus (USB), parallel, or other wired or wire-
less (e.g., infrared (IR)) connection to communicate or
control one or more peripheral devices (e.g., a printer,
card reader, etc.).
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[0036] The storage device 816 may include at least
one machine readable medium 822 on which is stored
one or more sets of data structures or instructions 824
(e.g., software) embodying or utilized by any one or more
of the techniques or functions described herein. The in-
structions 824 may also reside, at least partially, addi-
tional machine readable memories such as main memory
804, static memory 806, or within the hardware processor
802 during execution thereof by the machine 800. In an
example, one or any combination of the hardware proc-
essor 802, the main memory 804, the static memory 806,
or the storage device 816 may constitute machine read-
able media.

[0037] While the machine readable medium 822 is il-
lustrated as a single medium, the term "machinereadable
medium" may include a single medium or multiple media
(e.g., a centralized or distributed database, and/or asso-
ciated caches and servers) that configured to store the
one or more instructions 824.

[0038] The term "machine readable medium" may in-
clude any medium that is capable of storing, encoding,
or carrying instructions for execution by the machine 800
and that cause the machine 800 to perform any one or
more of the techniques of the present disclosure, or that
is capable of storing, encoding or carrying data structures
used by or associated with such instructions. Non-limiting
machine readable medium examples may include solid-
state memories, and optical and magnetic media. In an
example, a massed machine readable medium compris-
es amachinereadable medium with a plurality of particles
having resting mass. Specific examples of massed ma-
chine readable media may include: non-volatile memory,
such as semiconductor memory devices (e.g., Electrical-
ly Programmable Read-Only Memory (EPROM), Electri-
cally Erasable Programmable Read-Only Memory (EEP-
ROM)) and flash memory devices; magnetic disks, such
as internal hard disks and removable disks; magneto-
optical disks; and CD-ROM and DVD-ROM disks.
[0039] The instructions 824 may further be transmitted
or received over a communications network 826 using a
transmission medium via the network interface device
820 utilizing any one of a number of transfer protocols.
Example communication networks may include a local
area network (LAN), a wide area network (WAN), a pack-
et data network (e.g., the Internet), mobile telephone net-
works ((e.g., channel access methods including Code
Division Multiple Access (CDMA), Time-division multiple
access (TDMA), Frequency-division multiple access
(FDMA), and Orthogonal Frequency Division Multiple Ac-
cess (OFDMA) and cellular networks such as Global Sys-
temfor Mobile Communications (GSM), Universal Mobile
Telecommunications System (UMTS), CDMA 2000 1x*
standards and Long Term Evolution (LTE)), Plain Old
Telephone (POTS) networks, and wireless data net-
works (e.g., Institute of Electrical and Electronics Engi-
neers (IEEE) 802 family of standards including IEEE
802.11 standards (WiFi), IEEE 802.16 standards
(WiMax®) and others), peer-to-peer (P2P) networks, or
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other protocols now known or later developed.

[0040] For example, the network interface device 820
may include one or more physical jacks (e.g., Ethernet,
coaxial, or phone jacks) or one or more antennas to con-
nect to the communications network 826. In an example,
the network interface device 820 may include a plurality
of antennas to wirelessly communicate using atleastone
of single-input multiple-output (SIMO), multiple-input
multiple-output (MIMO), or multiple-input single-output
(MISO) techniques. The term "transmission medium"
shall be taken to include any intangible medium that is
capable of storing, encoding or carrying instructions for
execution by the machine 800, and includes digital or
analog communications signals or other intangible me-
dium to facilitate communication of such software.

Additional Notes & Examples:

[0041] Example 1 may include subject matter (such as
a method or means for performing acts) for providing a
first component carrier (CC) configured with transmission
mode (TM) 10 and a second CC configured with at least
one of TMs 1-9 for a user equipment (UE) to communi-
cate with afirsttransmit point and a second transmit point;

configuring the first and second CCs with a physical
uplink control channel (PUCCH) reporting type of a
same priority;

generating a first channel state information (CSI) re-
port for the first CC and a second CSl report for the
second CC;

detecting a collision between a scheduled transmis-
sion of the first CSl report and the second CSl report
in a subframe;

prioritizing the first CSl report for the first CC or the
second CSI report for the second CC based on a
prioritization parameter; and

transmitting the first or second CSl report based up-
on the prioritizing of the first CSl report and the sec-
ond report using the prioritization parameter.

[0042] Example 2 may optionally include the subject
matter of Example 1, wherein the prioritizing the first CSI
report or the second CSlreport based on the prioritization
parameter comprises prioritizing the first CSI report or
the second CSl report based on a default control value
indicating prioritization of the second CSI report for the
second CC associated with TMs 1-9 over the priority of
the first CSl report for the first CC with TM 10, the second
CSl report being transmitted.

[0043] Example 3 may optionally include the subject
matter of Example 1 or 2, wherein the prioritizing the first
CSl report or the second CSI report based on the prior-
itization parameter comprises prioritizing the first CSl re-
port or the second CSl report based on a default control
value indicating prioritization of the first CSl report for the
first CC with TM 10 over the second CSI report for the
second CC associated with TMs 1-9, the first CSl| report
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being transmitted.

[0044] Example 4 may optionally include the subject
matter of one or more of Examples 1-3, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises:

identifying the first CC associated with TM 10 and
the second CC associated with TMs 1-9 with CSI
process indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are different; and

prioritizing the first CSI report or the second CSl re-
port having a lowest CSI process index.

[0045] Example 5 may optionally include the subject
matter of one or more of Examples 1-4, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are the same; and

prioritizing the first CSI report or the second CSl re-
port having a lowest serving cell index.

[0046] Example 6 may optionally include the subject
matter of one or more of Examples 1-5, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero; and
prioritizing the second CSI report over the first CSI
report.

[0047] Example 7 may optionally include the subject
matter of one or more of Examples 1-6, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises:

identifying the first CC associated with TM 10 and
the second CC associated with TMs 1-9 with CSI
process indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be greater than zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
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with TMs 1-9 are different; and
prioritizing the first CSl report or the second CSl re-
port having a lowest CS| process index.

[0048] Example 8 may optionally include the subject
matter of one or more of Examples 1-7, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be greater than zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are the same; and

prioritizing the first CSl report or the second CSl re-
port having a lowest serving cell index.

[0049] Example 9 may optionally include the subject
matter of one or more of Examples 1-8, wherein the pri-
oritizing the first CSI report or the second CSI report
based on the prioritization parameter comprises assign-
ing a virtual CSI process index equal to zero for at least
one of TMs 1-9 to provide the second CSlreport a highest
priority and assigning a virtual CSI process index equal
to a non-zero value for at least one of TMs 1-9 to provide
the first CSl report a highest priority.

[0050] Example 10 includes subject matter (such as a
device, apparatus, client or system) including a proces-
sor; and

memory in electronic communication with the proc-
essor; arranged to store instructions executable by
the processor to:

generate a first channel state information (CSI)
report for a first component carrier (CC) with
transmission mode (TM) 10 and a second CSI
report for a second CC with at least one of TMs
1-9, the first and second CCs having a physical
uplink control channel (PUCCH) reporting type
of a same priority;

detect a collision between a scheduled trans-
mission of the first CSl report and the second
CSl report in a subframe; and

transmit the first or second CSl report based up-
on a prioritizing of the first CSl report and the
second report using a prioritization parameter.

[0051] Example 11 may optionally include the subject
matter of Example 10, wherein the prioritization param-
eter comprises a default control value indicating prioriti-
zation of the second CSl report for the second CC asso-
ciated with TMs 1-9 over the first CSI report for the first
CC with transmission mode (TM) 10.

[0052] Example 12 may optionally include the subject
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matter of Example 10 or 11, wherein the prioritization
parameter comprises a default control value indicating
prioritization of the first CSI report for the first CC with
TM 10 over the second CSI report for the second CC
associated with TMs 1-9.

[0053] Example 13 may optionally include the subject
matter of one or more of Examples 10-12, wherein proc-
essor prioritizes the first CSI report or the second CSI
report based on the prioritization parameter by identifying
the first CC associated with TM 10 and the second CC
associated with TMs 1-9 with CS| process indices, setting
the CSl process index of the second CC associated with
TMs 1-9 to be equal to zero, determining CSI process
indices associated with the first CC with TM 10 and the
second CC associated with TMs 1-9 are different and
prioritizing the first CSl report or the second CSl report
having a lowest CSI process index.

[0054] Example 14 may optionally include the subject
matter of one or more of Examples 10-13, wherein proc-
essor prioritizes the first CSI report or the second CSI
report based on the prioritization parameter by identifying
the first CC with TM 10 and the second CC associated
with TMs 1-9 with CSI process indices and serving cell
indices, setting the CSI process index of the second CC
associated with TMs 1-9 to be equal to zero, determining
CSl process indices associated with the first CC with TM
10 and the second CC associated with TMs 1-9 are the
same and prioritizing the first CS| report or the second
CSl report having a lowest serving cell index.

[0055] Example 15 may optionally include the subject
matter of one or more of Examples 10-14, wherein proc-
essor prioritizes the first CSI report or the second CSI
report based on the prioritization parameter by identifying
the first CC with TM 10 and the second CC associated
with TMs 1-9 with CSI process indices and serving cell
indices, setting the CSI process index of the second CC
associated with TMs 1-9 to be equal to zero, and priori-
tizing the second CSl report over the first CSl report.
[0056] Example 16 may optionally include the subject
matter of one or more of Examples 10-15, wherein proc-
essor prioritizes the first CSI report or the second CSI
report based on the prioritization parameter by identifying
the first CC associated with TM 10 and the second CC
associated with TMs 1-9 with CS| process indices, setting
the CSl process index of the second CC associated with
TMs 1-9 to be greater than zero, determining CSl process
indices associated with the first CC with TM 10 and the
second CC associated with TMs 1-9 are different and
prioritizing the first CSl report or the second CSl report
having a lowest CSI process index.

[0057] Example 17 may optionally include the subject
matter of one or more of Examples 10-16, wherein proc-
essor prioritizes the first CSI report or the second CSI
report based on the prioritization parameter by identifying
the first CC with TM 10 and the second CC associated
with TMs 1-9 with CSI process indices and serving cell
indices, setting the CSI process index of the second CC
associated with TMs 1-9 to be greater than zero, deter-
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mining CSI process indices associated with the first CC
with TM 10 and the second CC associated with TMs 1-9
are the same and prioritizing the first CSI report or the
second CSI report having a lowest serving cell index.
[0058] Example 18 may optionally include the subject
matter of one or more of Examples 10-17, wherein the
processor prioritizes the first CS| report or the second
CSl report based on the prioritization parameter by as-
signing a virtual CSI process index equal to zero for at
least one of TMs 1-9 to provide the second CSl report a
highest priority and assigning a virtual CS| process index
equal to a non-zero value for at least one of TMs 1-9 to
provide the first CSl report a highest priority.

[0059] Example 19 may include subject matter (such
as means for performing acts or machine readable me-
dium including instructions that, when executed by the
machine, cause the machine to perform acts) including
providing a first component carrier (CC) and a second
CC for a user equipment (UE) to communicate with a first
transmit point and a second transmit point;

configuring the first CC with transmission mode (TM)
ten and the second CC with at least one of TMs 1-9;
configuring the first and second CCs with a physical
uplink control channel (PUCCH) reporting type of a
same priority;

generating a first channel state information (CSI) re-
port for the first CC with transmission mode (TM) ten
and a second CSlI report for the second CC with at
least one of TMs 1-9;

scheduling the first CSl report and the second CSI
report for transmission in a subframe;

detecting a collision between the first CSl report and
the second CSl report;

prioritizing the first CSI report for the first CC with
transmission mode (TM) ten orthe second CSlreport
for the second CC with atleastone of TMs 1-9 based
on a prioritization parameter; and

transmitting the first or second CSl report based up-
on the prioritizing of the first CSl report and the sec-
ond report using the prioritization parameter.

[0060] Example 20 may optionally include the subject
matter of Example 19, wherein the prioritizing the first
CSl report or the second CSI report based on the prior-
itization parameter comprises prioritizing the first CSl re-
port or the second CSl report based on a default control
value indicating prioritization of the second CSl report for
the second CC associated with TMs 1-9 over the first CSI
report for the first CC with transmission mode (TM) ten.
[0061] Example 21 may optionally include the subject
matter of Example 19 or 20, wherein the prioritizing the
first CSl report or the second CSI report based on the
prioritization parameter comprises prioritizing the first
CSl report or the second CSI report based on a default
control value indicating prioritization of the first CSl report
for the first CC with TM 10 over the second CSI report
for the second CC associated with TMs 1-9.
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[0062] Example 22 may optionally include the subject
matter of one or more of Examples 19-21, wherein the
prioritizing the first CSl report or the second CSl report
based on the prioritization parameter comprises:

identifying the first CC associated with TM 10 and
the second CC associated with TMs 1-9 with CSI
process indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are different; and

prioritizing the first CSI report or the second CSl re-
port having a lowest CSI process index.

[0063] Example 23 may optionally include the subject
matter of one or more of Examples 19-22, wherein the
prioritizing the first CSl report or the second CSl report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are the same; and

prioritizing the first CSI report or the second CSl re-
port having a lowest serving cell index.

[0064] Example 24 may optionally include the subject
matter of one or more of Examples 19-23, wherein the
prioritizing the first CSl report or the second CSl report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be equal to zero; and
prioritizing the second CSI report over the first CSI
report.

[0065] Example 25 may optionally include the subject
matter of one or more of Examples 19-24, wherein the
prioritizing the first CSl report or the second CSl report
based on the prioritization parameter comprises:

identifying the first CC associated with TM 10 and
the second CC associated with TMs 1-9 with CSI
process indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be greater than zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are different; and
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prioritizing the first CSl report or the second CSl re-
port having a lowest CS| process index.

[0066] Example 26 may optionally include the subject
matter of one or more of Examples 19-25, wherein the
prioritizing the first CSI report or the second CSlI report
based on the prioritization parameter comprises:

identifying the first CC with TM 10 and the second
CC associated with TMs 1-9 with CSI process indi-
ces and serving cell indices;

setting the CSI process index of the second CC as-
sociated with TMs 1-9 to be greater than zero;
determining CSl process indices associated with the
first CC with TM 10 and the second CC associated
with TMs 1-9 are the same; and

prioritizing the first CSl report or the second CSl re-
port having a lowest serving cell index.

[0067] Example 27 may optionally include the subject
matter of one or more of Examples 19-26, wherein the
prioritizing the first CSI report or the second CSlI report
based on the prioritization parameter comprises assign-
ing a virtual CSI process index equal to zero for at least
one of TMs 1-9 to provide the second CSlreport a highest
priority and assigning a virtual CSI process index equal
to a non-zero value for at least one of TMs 1-9 to provide
the first CSl report a highest priority.

[0068] The above detailed description includes refer-
ences to the accompanying drawings, which form a part
of the detailed description. The drawings show, by way
of illustration, specific embodiments that may be prac-
ticed. These embodiments are also referred to herein as
"examples." Such examples may include elements in ad-
dition to those shown or described. However, also con-
templated are examples that include the elements shown
or described. Moreover, also contemplate are examples
using any combination or permutation of those elements
shown or described (or one or more aspects thereof),
either with respectto a particular example (orone or more
aspects thereof), or with respect to other examples (or
one or more aspects thereof) shown or described herein.
[0069] Inthis document, theterms "a"or"an" are used,
as is common in patent documents, to include one or
more than one, independent of any other instances or
usages of "at least one" or "one or more." In this docu-
ment, the term "or" is used to refer to a nonexclusive or,
such that "A or B" includes "A but not B," "B but not A"
and"A and B," unless otherwise indicated. In the append-
ed claims, the terms "including" and "in which" are used
as the plain-English equivalents of the respective terms
"comprising" and "wherein." Also, in the following claims,
the terms "including" and "comprising" are open-ended,
that is, a system, device, article, or process that includes
elements in addition to those listed after such a term in
a claim are still deemed to fall within the scope of that
claim. Moreover, in the following claims, the terms "first,"
"second," and "third," etc. are used merely as labels, and
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are not intended to suggest a numerical order for their
objects.

[0070] The abovedescriptionis intended to be illustra-
tive, and not restrictive. For example, the above-de-
scribed examples (or one or more aspects thereof) may
be used in combination with others. Other embodiments
may be used, such as by one of ordinary skill in the art
upon reviewing the above description. The Abstract is to
allow the reader to quickly ascertain the nature of the
technical disclosure, for example, to comply with 37
C.F.R. §1.72(b) in the United States of America. It is sub-
mitted with the understanding that it will not be used to
interpret or limit the scope or meaning of the claims. Also,
in the above Detailed Description, various features may
be grouped together to streamline the disclosure. How-
ever, the claims may not setforth features disclosed here-
in because embodiments may include a subset of said
features. Further, embodiments may include fewer fea-
tures than those disclosed in a particular example. The
scope of the embodiments disclosed herein is to be de-
termined with reference to the appended claims.

Claims

1. A method for reporting uplink control information
UCI, said method being performed by a user equip-
ment UE and comprising:

providing (710) a first component carrier CC and
asecond CCto communicate with afirsttransmit
point and a second transmit point;

configuring (720) the first CC with long term ev-
olution LTE transmission mode TM 10 and the
second CC with one of LTE TMs 1-9;

said method characterized by:

configuring (730) each of the first and sec-
ond CCswith a physical uplink control chan-
nel PUCCH reporting type of a same prior-
ity;

generating (740) a first channel state infor-
mation CSI report for the first CC with TM
10 and a second CSl report for the second
CC with one of TMs 1-9;

scheduling (750) the first CSl report and the
second CSl report for transmission; detect-
ing (760) a collision between the first CSI
report and the second CSl report in a sub-
frame; prioritizing (770) the first CSI report
or the second CSlI report; and

transmitting (780) the first or second CSI
report based upon the prioritizing of the first
CSl report and the second report; wherein
the prioritizing the first CSl report or the sec-
ond CSl report comprises:

determining a CSl process index (460)
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associated to the first CSl report of the
first CC as assigned by a eNB;

and setting a CSI process index (450)
associated to the second CSl report of
the second CC (526) to be equal to zero
when not being specified by the eNB;
and

prioritizing (532) the CSI report having
alowestCSl processindexinresponse
to determining that the CSl process in-
dices (450, 460) associated with the
first CC and the second CC are differ-
ent; and

prioritizing (544; 546; 552) the CSl re-
port corresponding to the CC having a
lowest serving cell index in response to
determining that the CSI process indi-
ces (450, 460) associated with the first
CC and the second CC are the same.

2. The method of claim 1, wherein the prioritizing the
first CSlreport or the second CSl report further com-
prises:

when the CSI process index of the second CC
is determined to be greater than zero, determin-
ing that the CSI process indices associated with
the first CC and the second CC are different and
prioritizing the CSI report having a lowest CSI
process index.

3. The method of claim 1, wherein the prioritizing the
first CSlreport or the second CSl report further com-
prises:

when the CSI process index of the second CC
is determined to be greater than zero, determin-
ing that the CSI process indices associated with
the first CC and the second CC are the same
and prioritizing the CSI report corresponding to
the CC having a lowest serving cell index.

4. A user equipment comprising means to perform a
method as claimed in any preceding claim.

5. A computer program including instructions that,
when executed in a user equipment, implement a
method as claimed in any of claims 1-3.

Patentanspriiche
1. Verfahren zum Melden von "Uplink"-Steuerinforma-
tionen, UCI, wobei das Verfahren von einer Benut-

zervorrichtung, UE, durchgefiihrt wird, und umfasst:

Bereitstellen (710) eines ersten Komponenten-
tragers, CC, und eines zweiten CC, um mit ei-
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nem ersten Ubertragungspunkt und einem zwei-
ten Ubertragungspunkt zu kommunizieren;
Konfigurieren (720) des ersten CC mit "Long-
Term-Evolution-", LTE-, Ubertragungsmodus,
TM, 10 und des zweiten CC mit einem von LTE-
TMs 1-9;

wobei das Verfahren gekennzeichnet ist
durch:

Konfigurieren (730) jedes von dem ersten
und dem zweiten CC mit einer Meldeart ei-
nes physischen "Uplink"-Steuerkanals,
PUCCH, einer selben Prioritat;

Erzeugen (740) einer ersten Kanalzustand-
informations-, CSl-, Meldung flir den ersten
CC mit TM 10 und einer zweiten CSI-Mel-
dung fiir den zweiten CC mit einer von TMs
1-9;

Einplanen (750) der ersten CSI-Meldung
und der zweiten CSI-Meldung fur die Uber-
tragung;

Erkennen (760) einer Kollision zwischen
der ersten CSI-Meldung und der zweiten
CSI-Meldung in einem Subrahmen;
Priorisieren (770) der ersten CSI-Meldung
und der zweiten CSI-Meldung; und
Ubertragen (780) der ersten oder zweiten
CSI-Meldung anhand der Priorisierung der
ersten CSI-Meldung und der zweiten Mel-
dung;

wobei das Priorisieren der ersten CS|-Mel-
dung oder der zweiten CSI|-Meldung um-
fasst:

Festlegen eines CSI-Prozessindex
(460), der mit der ersten CSI-Meldung
des ersten CC verbunden ist, wie durch
einen eNB zugewiesen; und
Einstellen eines CSI-Prozessindex
(450), der mitder zweiten CSI-Meldung
des zweiten CC (526) verbunden ist, so
dass er gleich nullist, wenn er nicht von
dem eNB vorgegeben wird; und

Priorisieren (532) der CSI-Meldung mit ei-
nem niedrigsten CSI-Prozessindex in Re-
aktion auf die Feststellung, dass die CSI-
Prozessindexe (450, 460), die mitdem ers-
ten CC und dem zweiten CC verbunden
sind, unterschiedlich sind; und

Priorisieren (544; 546; 552) der CSI-Mel-
dung, die dem CC mit einem niedrigsten
"Serving-Cell-Index" entspricht, in Reaktion
auf die Feststellung, dass die CSI-Prozes-
sindexe (450, 460), die mit dem ersten CC
und dem zweiten CC verbunden sind, die-
selben sind.
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2. Verfahren nach Anspruch 1, wobei das Priorisieren

der ersten CSl-Meldung oder der zweiten CSI-Mel-
dung ferner umfasst;

wenn festgestellt wird, dass der CSI-Prozessin-
dex des zweiten CC groRer als null ist, Festle-
gen, dass die CSI-Prozessindexe, die mit dem
ersten CC und dem zweiten CC verbunden sind,
unterschiedlich sind, und Priorisieren der CSI-
Meldung mit einem niedrigsten CSI-Prozessin-
dex.

3. Verfahren nach Anspruch 1, wobei das Priorisieren

der ersten CSl-Meldung oder der zweiten CSI-Mel-
dung ferner umfasst;

wenn festgestellt wird, dass der CSI-Prozessin-
dex des zweiten CC groRer als null ist, Festle-
gen, dass die CSI-Prozessindexe, die mit dem
ersten CC und dem zweiten CC verbunden sind,
dieselben sind, und Priorisieren des CSI|-Be-
richts, der dem CC mit einem niedrigsten "Ser-
ving-Cell-Index" entspricht.

4. Benutzervorrichtung, umfassend Mittel zum Durch-

fihren eines Verfahrens nach einem der vorherge-
henden Anspriiche.

Computerprogramm, das Anweisungen enthalt, die
bei Ausflihrung in einer Benutzervorrichtung ein Ver-
fahren nach einem der Anspriiche 1-3 umsetzen.

Revendications

Procédé pour rapporter des informations de com-
mande de liaison montante (UCI), ledit procédé étant
réalisé par un équipement utilisateur (UE) et
consistant :

a fournir (710) une premiére porteuse compo-
sante (CC) et une seconde porteuse composan-
te (CC) pour communiquer avec un premier
point de transmission et un second point de
transmission ;

a configurer (720) la premiére porteuse compo-
sante (CC) avec un mode de transmission (TM
10) a évolution a long terme (LTE) et la seconde
porteuse composante (CC) avecl'un des modes
TM1a9LTE;

ledit procédé étant caractérisé en ce qu’il
consiste :

a configurer (730) chacune des premiére et
seconde porteuses composantes (CC)
avec un canal de commande de liaison
montante physique (PUCCH) rapportantun
type d’'une méme propriété ;
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a générer (740) un premier rapport d’infor-
mations d’état de canal (CSI) pour la pre-
miére porteuse composante (CC) avec un
mode TM 10 et un second rapport d’infor-
mations CS| pourla seconde porteuse com-
posante (CC) avec 'un des modes TM 1 a
9;

a planifier (750) le premier rapport d’infor-
mations CSl et le second rapportd’informa-
tions CSI pour une transmission ;

a détecter (760) une collision entre le pre-
mier rapportd’informations CSl etle second
rapport d’informations CSI dans une sous-
trame ;

a hiérarchiser (770) le premier rapport d’in-
formations CSlou le second rapport d’infor-
mations CSI ; et

a transmettre (780) le premier ou le second
rapport d’'informations CSl en se basant sur
la hiérarchisation du premier rapport d’in-
formations CSI et du second rapport ;

danslequellahiérarchisation du premierrapport
d’informations CSl ou du second rapport d’infor-
mations CS| consiste :

adéterminer qu’un indice de traitementd’in-
formations CSI (460) associé au premier
rapport d’'informations CSI de la premiére
porteuse composante (CC) est attribué par
un noeud eNB ;

a établir qu’un indice de traitement d’infor-
mations CSI (450) associé au second rap-
port d’informations CSI de la seconde por-
teuse composante (CC) (526) est égal a zé-
ro lorsqu’il n’est pas spécifié par le noeud
eNB ; et

a hiérarchiser (532) le rapport d’informations
CSl ayant lindice de traitement d’informations
CSl le plus faible a la suite de la détermination
que les indices de traitement d’informations CSI
(450, 460) associés a la premiére porteuse com-
posante (CC) et a la seconde porteuse compo-
sante (CC) sont différents ; et

a hiérarchiser (544 ; 546 ; 552) le rapport d’in-
formations CSI correspondant a la porteuse
composante (CC) ayant l'indice de cellule de
desserte le plus faible a la suite de la détermi-
nation que les indices de traitement d’informa-
tions CSI (450, 460) associés a la premiére por-
teuse composante (CC) et a la seconde porteu-
se composante (CC) sont les mémes.

Procédé selon la revendication 1, dans lequel la hié-
rarchisation du premier rapport d’informations CSI
ou du second rapport d’informations CSl consiste en
outre :
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lorsqu’il est déterminé que l'indice de traitement
d’informations CSl de la seconde porteuse com-
posante (CC) est supérieur a zéro, adéterminer
que les indices de traitement d’informations CSI
associés a la premiere porteuse composante 5
(CC) etalaseconde porteuse composante (CC)
sont différents et a hiérarchiser le rapport d’in-
formations CSl ayant I'indice de traitement d’in-
formations CSl le plus faible.

10
Procédé selon larevendication 1, dans lequel la hié-
rarchisation du premier rapport d’informations CSI
ou du second rapport d’informations CSI consiste en
outre :

15

lorsqu’il est déterminé que l'indice de traitement
d’informations CSl de la seconde porteuse com-
posante (CC) est supérieur a zéro, adéterminer
que les indices de traitement d’informations CSI
associés a la premiére porteuse composante 20
(CC) etalaseconde porteuse composante (CC)
sont les mémes et a hiérarchiser le rapport d’in-
formations CSI correspondant a la porteuse
composante (CC) ayant lindice de cellule de
desserte le plus faible. 25

Equipement utilisateur comprenant un moyen pour
réaliser un procédé selon 'une quelconque des re-
vendications précédentes.

30
Programme informatique comprenant des instruc-
tions qui, lorsqu’elles sont exécutées dans un équi-
pement utilisateur, mettent en oeuvre un procédé
selon 'une quelconque des revendications 1 a 3.
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/510

Solution 1: (
CSI for TM 1-9 1s given higher priority than TM 10
514 conditionally(Alternative 1) or
\— always (Alternative 2) \
When the UE is configured with 512 522
0 >1 SC and >1 SC is configured with transmission mode 10 and ~/
[ >1 SC is configured with transmission mode 1-9.
520 ® assume CSIProcessIndex = 0 for CSI report for transmission mode 1-9
| If CSI processes with different CSIProcessindex N 526
524 o (all but) lowest CSIProcessIndex are dropped.
f || If CSI processes with same CSIProcessindex: ‘537 530

534 ® Conditional Alternative 1: If at least one CSI report re TM 1-9.

I o (all but) lowest ServCelllndex (for TM 1-9 droppei-542
540 I o Otherwise, (all but) lowest ServCelllndex are dropped

544 (no TM 1-9). - 546

o Conditional Alternative 2:
/ & (all but) lowest ServCelllndex are dropped.
550 554 N \—550 556
0 Alternatively, if have TM 10 and at least | T™M 1-9, TM 1-9 is prioritized
Fig. 5A

Solution 2: 560~
0 18C of TM 10 and 1 SC of TM 1-9, 362
° assume assume CSTProcessindex = x, x > tHfor TM 1-9 564
] If CSI processes with different CSTProcessindex _/ >06
® (ull buy) the lowest CSIProcessindex are dropped. /
u If CSI processes with same CSIProcessindex,
o -(uil but) lowest ServCellindex are dropped.
570 f

572 568
0 Alternatively, if have 1 SC of TM 10 and 1 SC of TM 1-9, 574
o assume CSI report for TM 10 prioritized over TM 1-9
Fig. 5B

Solution 3: %0 ™
0 For each CC for TM 1-9, a Virtual CSI PI is individually signaled through
higher layer signaling 582
) ¢NB may be set a higher priority to legacy TMs —/
] by setting CSIProcessIndex associated with legacy TM as 0
° eNB may decide to prioritize the TM 10 over the legacy TMs
586 n f by setting CSIProcessindex associated with legacy TM
S88— to a non-zero value

584

Fig. 5C
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700

\ 710

A First Component Carrier (CC) And A Second CC Are J
Provided For A User Equipment (UE) To Communicate With

A First Transmit Point And A Second Transmit Point

¢ 720
The First CC Is Configured With Transmission Mode (TM) 10 J
And The Second CC Is Configured With At Least One Of Tms 1-9

¢ 730
The First And Second Ccs Are Configured With A Physical Uplink J
Control Channel (PUCCH) Reporting Type Of A Same Priority

¢ 740
A First Channel State Information (CSI) Report Is Generated For The J
First CC With Transmission Mode (TM) 10 And A Second CSI Report
Is Generated For The Second CC With At Least One Of Tms 1-9

' P

The First CSI Report And The Second CSI Report
Are Scheduled For Transmission In A Subframe

—

A Collision Is Detected Between The First
CSI Report And The Sccond CSI Report

¢ j

The First CSI Report For The First CC With
Transmission Mode (TM) 10 Or The Second CSI Report
For The Second CC With At Least One Of Tms 1-9 Is
Prioritized Bascd On A Prioritization Paramcter

i Wi

The Prioritized First Or Second CSI Report Is
Transmitted Based Upon The Prioritization Parameter

Fig. 7

21



EP 2 915 263 B1

800
\ 802 808
/- _/ \f e 810
PROCESSOR
L 824
/" |l«—>»| |«—»| DISPLAY DEVICE
INSTRUCTIONS
812
s a
MAIN MEMORY .y l«——»{ INPUT DEVICE
/ <«
INSTRUCTIONS S 814
/ 806
UINAVIGATION
STATIC MEMORY |e—»] [™ ’ DEVICE
/,- 824
INSTRUCTIONS + s
/_ 821 é MASS STORAGE 822
[x]
E‘_’ MACHINE- ——/
READABLE
SENSOR(S) e — MEDIUM L 824
INSTRUCT.
- 820
s 818
NETWORK
INTERFACE DEVICE | > SIGNAL
«—>»|  GENERATION
DEVICE
828
826 e
OUTPUT
‘ ™ CONTROLLER

Fig. 8

22



EP 2 915 263 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

¢ US 61721436 A [0001]

23



e

X

ha

Sk g

PRG

wigd

& man

iy
8

i

N
i
MNE

L6

ahating
§

DEk 3 m

329
3

s




ndexak

B bl

o
§
A

S

Pasrsiia

3

HEEEN

b

£

E-speridl oldnds, shol ag el

1o dgdnypen

inlentdy vagy » masndik O3

¥

SRR

&

2

AT

nuing

Ry

ndexs RAgVEBR

a2t

3
]

S

sl

)

2

RS

2o
2

By fontogd

-
8

i

e ag ds

g aha

£

i

amalyelsgy

o
i3

R,

8

Asokat tarta

sefash

ray, amaly

Ppra

N

arnitdpdp

S8

&

ervisly

nypontok b

igé

=
&



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

