wo 2014/053076 A1 | I 0N OO OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/053076 A1

10 April 2014 (10.04.2014) WIPOIPCT

(51) International Patent Classification: (74) Agent: CHINA SCIENCE PATENT AND TRADE-
HO4W 36/16 (2009.01) MARK AGENT LTD.; 11/F., Bldg. D, International Fin-
(21) International Application Number: ?{1:106 SZ?diEa;OSiOsTruizi CBZIiljtiné II\I()OO?)Z@\?[CGI?) 3rd Ring North

PCT/CN2012/082529 " ? ’
(22) International Filing Date: (81) D.e51gnated. States (unle.ss othe.rwzse .zndzcated, for every
6 October 2012 (06.10.2012 kind of national protection available). AE, AG, AL, AM,
ctober 2012 (06.10.2012) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(25) Filing Language: English BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
o . DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(26) Publication Language: Enghsh HN, HR, HU, ID, IL, H\I, IS, JP, KE, KG, KM, KN, KP,
(71) Applicant: TELEFONAKTIEBOLAGET L M ERIC- KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
SSON (PUBL) [SE/SE]; S-164 83 Stockholm (SE). ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
(72) Inventors; and RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
(71) Applicants (for US only): SONG, Xinghua [CN/CN]; ™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,

Ericsson Tower, No. 5 Lize East Street, Chaoyang District,
Beijing 100102 (CN). LI, Shachua [CN/CN]; B83-1-502,
Lingxiuxingguigu, Xierqi, Haidian District, Beijing
100085 (CN).

(84)

M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

[Continued on next page]

(54) Title: CRS INTERFERENCE MITIGATION FOR EPDCCH/PDSCH DEMODULATION UNDER COMP

Fig. 4

@\

EPDCCH seT
DECISION

S CRS_CONFIGURATION
CONFIGURED IN THE CURRENT EPDCCH SET
THE SAME AS THE SERVING CELL'S
CRS_CONFIGURATION?

5430
L=

SERVING CELL'S CRS
MITIGATION

SERVING CELL'S CRS M
CONFIGURATION

Y
OTHER INTERFERENCE

$440
|

OTHER CRS ASSISTANT i ‘
of oS oRS e
MITIGATION
END

(57) Abstract: According to the disclosure, there is
provided a method for the UE to mitigate Cell-specitic
Reterence Signal (CRS) interference (not only the other
interterence cells' CRS interference but also the serving
cell's CRS interference) during ePDCCH/PDSCH de-
modulation. In one non-limiting embodiment, a CRS
interference mitigation method may include steps of’
determining CRS having been configured is not serving
cell's CRS; and mitigating interference originating from
the serving cell's CRS by referring to serving cell's CRS
configuration. The present disclosure also relates to a
UE for implementing the above CRS interference mitig-
ation method.



WO 2014/053076 A1 AT 00T 000 OO 0 O

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, Published:
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

—  with international search report (Art. 21(3))



WO 2014/053076 PCT/CN2012/082529

CRS INTERFERENCE MITIGATION FOR EPDCCH/PDSCH
DEMODULATION UNDER COMP

TECHNICAL FIELD

[0001] The disclosure relates to the field of wireless communications, and more
particularly, to a scheme for CRS interference mitigation for ePDCCH/PDSCH
demodulation under CoMP.

BACKGROUND

[0002] 3GPP has been continuously working on the further evolutions of Long
Term Evolution (LTE) to meet the demands for even higher data rates and
network capacity. A lot of advanced features have been introduced to enhance the
peak data rate, such as Multi-Input Multi-Output (MIMO), Coordinated MultiPoint
transmission/reception (CoMP), Carrier Aggregation (CA). However, these
techniques mainly target to boost the data channel. With the exploding growth in
the number of connections per cell, the control channel capacity becomes the
bottleneck of the system performance. The design principles of control channel in
early releases are not appropriate any more. Currently 3GPP is working on
designing a new control channel, termed as “enhanced PDCCH (ePDCCH)”
hereunder.

[0003] The discussions in RAN1 for ePDCCH is ongoing and a lot of details have
not yet been decided, e.g. eREG/eCCE to RE mapping, DM-RS antenna port
association and scrambling sequence initialization, search space design, PUCCH
HARQ-ACK resource allocation for ePDCCH, etc.

[0004] In the ePDCCH discussion, whether to signal the CRS configuration for
each ePDCCH set has not been decided in 3GPP. In each ePDCCH set, if the
CRS configuration is different from serving cell CRS configuration, how to handle
the serving cell CRS and ePDCCH RE mapping is still to be discussed.

SUMMARY

[0005] According to a first aspect of the present disclosure, there is provided a
CRS interference mitigation method, including steps of. determining CRS having
been configured (excluded in mapping) is not serving cell’'s CRS; and mitigating
interference originating from the serving cell’s CRS by referring to serving cell’s
CRS configuration.
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[0006] In one embodiment, the CRS interference mitigation method may further
include a step of detecting a current ePDCCH set configuration to determine a
CRS configuration (e.g., including cell ID (may be used to determine a scrambling
sequence and a CRS shift) and the number of antenna ports) included in the
current ePDCCH set configuration.

[0007] In another embodiment, the CRS interference mitigation method may
further include a step of acquiring DCI to determine a CRS configuration signaled
in the DCI.

[0008] If the determined CRS configuration is not identical to the serving cell’s
CRS configuration, it is determined that the CRS having been configured is not
the serving cell's CRS. Otherwise, if the determined CRS configuration is identical
to the serving cell’'s CRS configuration, it is determined that the CRS having been
configured is the serving cell’'s CRS.

[0009] In still another embodiment, the CRS interference mitigation method may
further include a step of mitigating other interference cell’s CRS by referring to
other CRS assistant information.

[0010] According to a second aspect of the present disclosure, there is provided
a User Equipment (UE) including: a CRS mitigation determination unit configured
to determine CRS having been configured (excluded in mapping) is not serving
cell’'s CRS; and a CRS mitigation unit configured to mitigate interference
originating from the serving cell’s CRS by referring to serving cell’'s CRS
configuration.

[0011] In one embodiment, the UE may further include an ePDCCH set detection
unit configured to detect a current ePDCCH set configuration to determine a CRS
configuration included in the current ePDCCH set configuration.

[0012] In another embodiment, the UE may further include a DCI acquisition unit
configured to acquire DCI to determine a CRS configuration signaled in the DCI.

[0013] When the determined CRS configuration is not identical to the serving
cell’'s CRS configuration, the CRS mitigation determination unit determines the
CRS having been configured is not the serving cell’'s CRS. Otherwise, when the
determined CRS configuration is identical to the serving cell's CRS configuration,
the CRS mitigation determination unit determines the CRS having been

2
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configured is the serving cell’'s CRS.

[0014] In still another embodiment, the CRS mitigation unit is further configured
to mitigate other interference cell's CRS by referring to other CRS assistant
information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The above and other objects, features and advantages of the present
disclosure will be clearer from the following detailed description about the
non-limited embodiments of the present disclosure taken in conjunction with the
accompanied drawings, in which:

Figure 1A is a schematic diagram showing ePDCCH mapped around
neighbor cell CRS;

Figure 1B is a schematic diagram showing serving cell's CRS mapping;

Figure 2 Is a schematic diagram explaining the received data at the UE
side with the ePDCCH shown in Figure 1A and the serving cell’'s
CRS shown in Figure 1B;

Figure 3 shows a block diagram of UE 300 which has the capability of
mitigating the serving cell CRS interference for ePDCCH
demodulation;

Figure 4 shows a flowchart of the CRS interference mitigation method
400 for ePDCCH demodulation according to the present
disclosure;

Figure 5 shows a block diagram of UE 500 which has the capability of
mitigating the serving cell CRS interference for PDSCH
demodulation; and

Figure 6 shows a flowchart of the CRS interference mitigation method
600 for PDSCH demodulation according to the present
disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0016] Hereunder, the embodiments of the present disclosure will be described
in accordance with the drawings. In the following description, some particular
embodiments are used for the purpose of description only, which shall not be
understood as any limitation to the present disclosure but the examples thereof.
While it may blur the understanding of the present disclosure, the conventional
structure or construction will be omitted.
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[0017] Different from PDCCH processing, ePDCCH processing needs to handle
each ePDCCH set and their corresponding eCCEs individually. In PDCCH
processing, the CCEs from each encoded PDCCH are concatenated and cell
specific scrambling is applied before modulation, interleaving and a cell specific
cyclic shift. The interleaving and cell specific cyclic shift of the interleaved
sequence enables exploitation of frequency diversity and inter-cell interference
randomization respectively.

[0018] For ePDCCH processing on the other hand, the eCCE to RE mapping is
pre-determined within the set of ePDCCH resources as soon as the eCCE index
is known. Hence, there is no need for interleaving multiple ePDCCH
transmissions (cf. Reference [1]). It should be noted that scrambling can be UE
specific (c¢f. Reference [2]).

[0019] The remaining issue is how to perform the mapping of the encoded bits to
REs. As already being agreed, an RE that collides with any other signal is not
used for ePDCCH, and code chain rate matching is used around CRS and the
region up to the PDSCH starting position. Furthermore, one of the main
applicable situations of ePDCCH is operation with large Cell Range Expansion
(CRE) where received CRS power from neighboring cell could be significantly
larger than CRS power received from serving cell. Therefore, the possibility to
map ePDCCH around the CRS from a neighboring cell instead of the serving cell
would provide a significant performance benefit for the ePDCCH for UE with large
CRE. This principle has already been agreed for PDSCH in the CoMP WI and it
can be envisioned that the same benefit can be given to the ePDCCH. A
difference is that dynamic signaling is not possible; however, for ePDCCH we
have the structure of ePDCCH sets where a set can be associated with ePDCCH
transmissions from a certain transmission point. Therefore, it should be possible
to configure, per set, which CRS that should be excluded in the ePDCCH
mapping. Hence, in configuration of an ePDCCH set, one CRS configuration is
possible signaled. UE may know that, the CRS RE to which the ePDCCH is not
mapped is the CRS signaled by the configuration.

[0020] In order to support dynamic point selection or dynamic point blanking, the
mapping of ePDCCH is proposed to be around the CRS from a neighbor cell
instead of the serving cell (cf. Reference [1]). In large cell range extension
scenarios, this provides significant performance benefit for ePDCCH.
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[0021] Assume the serving cell Cellld=1 and the neighbor cell Cellld=0. If
ePDCCH is mapped around neighbor cell CRS, the mapping is shown in Figure
1A. However, the serving cell's CRS shall be always transmitted in order to
support legacy UE and other UEs using CRS, as shown in Figure 1B. In this case,
the serving cell CRS would be the interference to the ePDCCH. In Figure 2, the
received data at the UE side is shown. From Figure 2, the REs polluted by

serving cell CRS (termed as “CRS-polluted REs” hereunder) are marked with
bold-edged blocks. In the CRS-polluted REs, not only ePDCCH is received, but
also the serving cell CRS is received.

[0022] The CRS-polluted REs have to cope with a new interference scenario: the
interference comes from its own serving cell’'s CRS instead of other cells’ CRS. In
traditional CRS interference mitigation, such as CRS mitigation in FelCIC, the
mitigated CRS is always coming from neighbor cells. The configuration is
semi-static. But in this case, the CRS interference comes from its own serving cell,
and it is dynamically changed from subframe to subframe. For these new
interference scenarios, UE need new procedure to handle this kind of
interference.

[0023] This disclosure provides a method for the UE to mitigate CRS
interference (not only the other interference cells’ CRS interference but also the
serving cell's CRS interference) during ePDCCH/PDSCH demodulation. For
ePDCCH set where the associated CRS configuration is different from serving
cell, ePDCCH should be mapped around signaled CRS configuration instead of
the serving cell's CRS. This results in that the serving cell CRS will interfere the
ePDCCH transmitted from another transmission point. This is different from
traditional scenarios and thus new UE behavior should be specified to handle the
interference for ePDCCH reception. We propose that the UE should mitigate the
interference from its own serving cell’s CRS if the configured CRS configuration in
the ePDCCH configuration is not the same as the serving cell. With the
introduction of this interference mitigation, the ePDCCH demodulation
performance can be improved. As found and proposed by the inventors, the
similar cases are also true for PDSCH.

[0024] For identifying whether the serving cell’'s CRS is interfering the ePDCCH
or PDSCH, the parameter CRS configuration (e.g., including cell ID (may be used
to determine a scrambling sequence and a CRS shift) and the number of antenna

ports), denoted as “CRS_Configuration’ hereunder, may be used. Each
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configuration of an ePDCCH set contains a CRS_Configuration to signal/identify
a CRS configuration (which CRS that should be excluded in the ePDCCH
mapping) as well as the number of antenna ports. Slightly different, for PDSCH, a
CRS_Configuration is contained in DCI to signal/identify a CRS configuration
(which CRS that should be excluded in the PDSCH mapping) as well as the
number of antenna ports. Therefore, with a comparison of the
CRS_Configuration of each ePDCCH set configuration (or the
CRS_Configuration of DCI for each PDSCH configuration) and the
CRS_Configuration of its own serving cell, a UE may identify whether the
serving cell's CRS is interfering the ePDCCH or PDSCH.

[0025] In this case,
< UE shall assume CRS of serving cell is interference for ePDCCH
decoding when the configured CRS_Configuration in this ePDCCH set
is different from serving cell's CRS_Configuration; or
< UE shall assume CRS of serving cell is interference for PDSCH decoding
when the signaled CRS_Configuration in DCI is different from serving
cell's CRS_Configuration.

CRS mitigation for ePDCCH under CoMP

[0026] For ePDCCH, in order to support dynamic point selection and other
CoMP schemes, it should be possible to configure, per set, which CRS that
should be excluded in the ePDCCH mapping. In each configuration of an
ePDCCH set, one CRS configuration (i.e., which CRS that should be excluded in
the PDSCH mapping) is signaled (the CRS configuration can be
identified/signaled by a parameter, CRS_Configuration, of the cell transmitting
the CRS to be excluded). When the Cellld configured in some ePDCCH set is not
the same as the serving cell’s Cellld, the serving cell’'s CRS will interfere some
ePDCCH REs, as previously shown in Figure 2. In order to improve the
CRS-polluted REs detection performance, the serving cell CRS interference can
be mitigated.

[0027] Figure 3 shows a block diagram of UE 300 which has the capability of
mitigating the serving cell CRS interference for ePDCCH demodulation.

[0028] As shown in Figure 3, the UE 300 may include an ePDCCH set detection
unit 310, a CRS mitigation determination unit 320, and a CRS mitigation unit 330.

6
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[0029] The ePDCCH set detection unit 310 detects a current ePDCCH set
configuration, in particularly, a CRS_Configuration included in the current
ePDCCH set configuration (in the corresponding CRS configuration information)
can be determined.

[0030] The CRS mitigation determination unit 320 can determine whether the
CRS is to be mitigated or not. For the serving cell’'s CRS, the CRS mitigation
determination unit 320 determines whether the CRS_Configuration detected by
the ePDCCH set detection unit 310 is the same as the UE’s serving cell’s
CRS_Configuration. If the two CRS_Configurations are identical, it means that
the ePDCCH is coming from the UE’s serving cell and there is no need to mitigate
the serving cell's CRS (because the ePDCCH is around the serving cell’'s CRS
and the serving cell’s CRS do not interfere the ePDCCH). On the other hand, if
the two CRS_Configurations are not identical, it means the ePDCCH is coming
from a neighbor cell but not the serving cell and there is a need to mitigate the
serving cell's CRS (cf. Figure 2). In both cases, the CRS mitigation determination
unit 320 may further determine whether some other interference cell CRS need to
be mitigated, for example, by referring to other CRS assistant information (which
can be obtained from NeighCellsCRSInfo-r11 defined in 3GPP TS 36.331).

[0031] The CRS mitigation unit 330 is used for mitigating either or both of the
serving cell's CRS and the other interference cell’s CRS according to the
determination results from the CRS mitigation determination unit 320. Any
existing CRS interference mitigation techniques can be applicable to the serving
cell's CRS and/or the other interference cell’s CRS.

[0032] Thereafter, the CRS mitigation unit 330 can provide the data from which
the CRS interference has been mitigated, for the subsequent ePDCCH
demodulation.

[0033] Figure 4 shows a flowchart of the CRS interference mitigation method
400 for ePDCCH demodulation according to the present disclosure.

[0034] According to Figure 4, the following steps for CRS interference mitigation
may be included.

< Step S410, “ePDCCH set decision”, UE (e.g., UE 300 in Figure 3) can decide
which ePDCCH set will be explored for ePDCCH according to pre-defined

rule (monitoring the search space), and extract the corresponding CRS
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configuration information (including the CRS_Configuration).

< Step S420, “Is CRS_Configuration configured in the current ePDCCH set
the same as the serving cell's CRS_Configuration?”, UE can decide whether
the serving cell's CRS is interfering the ePDCCH or not.
If the configured CRS_Configuration obtained in Step S410 is the same as
the serving cell's CRS_Configuration, it can predict ePDCCH is transmitted
from the serving cell. Serving cell’'s CRS is not interference. Then, the
procedure goes to Step S440.
If the configured CRS_Configuration obtained in Step S410 is not the same
as the serving cell's CRS_Configuration, it can predict ePDCCH is
transmitted from a neighbor cell, and the serving cell’s CRS is interference.
Serving cell’'s CRS interference needs to be mitigated. Then, the procedure
goes to Step S430.

< Step S430, “Serving cell’'s CRS mitigation”, with the information of its serving
cell’'s CRS configuration, the UE can perform serving cell’'s CRS mitigation. In
one non-limiting example, the UE can perform channel estimation, recover
the CRS signal and subtract the CRS from the received data at the
corresponding CRS REs before ePDCCH demodulation. Any existing CRS
interference mitigation techniques can be applied in this step.

< Step S440, “Other interference cells’ CRS mitigation”, besides the possible
serving cell's CRS interference, some other interference cells’ CRS can also
be mitigated, e.g. by any existing CRS interference mitigation techniques,
same or different from that used in Step S430 for the serving cell's CRS
mitigation. These CRS assistant information can be obtained from
NeighCellsCRSInfo-r11 defined in 3GPP TS 36.331.

[0035] After the CRS interference mitigation procedure 400 described above, the
ePDCCH can be demodulated.

[0036] Based on the above procedure 400, the CRS to be mitigated can be
dynamically changed from subframe to subframe. The change can be based on
the ePDCCH transmission set, which is different from any traditional CRS
mitigation method.

Signaling for ePDCCH Demodulation
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[0037] With the CRS interference mitigation procedure 400 described above, the
corresponding new signaling for ePDCCH demodulation may be provided as
follows.

[0038] The IE ePDCCHCRSInfo-r11 is used to provide CRS RE information for
ePDCCH resource mapping.

ePDUCHORS Info—v 11 = CHOICE |
release NULL,
setup ePDCCHCRS-Infolist-rl1

ePDUCHCRS - Infoliist-rl 1« SEOURNCE (S12F (1., maxCellBeport)) OF

ePDUCHCRSTnto~-1r | |

ePDCCHCRSInfo-r1l::= SFOUENCE |{
physCellld-rl1 PhysCel l1d,
antennabortstCount-rii ENUMERATED {anl, anZ, and, sparel}

NeighCellsCRSInfo-r11 Field Descriptions

ePDCCHCRS-InfoList-r11

This field contains a list of CRS configurations, each CRS configuration
corresponding to one ePDCCH set configuration.

maxCellReport is the number of ePDCCH sets.

physCellld-r11

This field contains CRS RE information for ePDCCH resource mapping.

antennaPortsCount-r11

This field indicates the number of antenna ports of the given CRS configuration,
an1, an2 and an4 indicate 1, 2 and 4 antenna ports respectively.
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[0039] When the physCellld-r11 is not the same as serving cell’s cell ID and/or
the antennaPortsCount-r11 is not the same as serving cell’'s number of antenna
ports, the serving cell’'s CRS may be assumed as interference for ePDCCH
demodulation.

CRS mitigation for PDSCH under CoMP

[0040] Similar to the CRS mitigation for ePDCCH under CoMP, the present
disclosure also relates to the CRS mitigation for PDSCH demodulation. For
PDSCH, the CRS configuration can be obtained from DCI.

[0041] Figure 5 shows a block diagram of UE 500 which has the capability of
mitigating the serving cell CRS interference for PDSCH demodulation. Figure 5 is
similar to Figure 3. Therefore, those elements with the same or similar functions
are denoted with the same or similar reference signs, and the detailed
descriptions are omitted when appropriate and for the purpose of simplification
only.

[0042] As shown in Figure 5, the UE 500 may include a DCI acquisition unit 510,
a CRS mitigation determination unit 520, and a CRS mitigation unit 530.

[0043] The DCI acquisition unit 510 acquires DCI, in particularly, a
CRS_Configuration signaled in the DCI (e.g., in the corresponding CRS
configuration information) can be determined.

[0044] The CRS mitigation determination unit 520 can determine whether the
CRS is to be mitigated or not. For the serving cell’'s CRS, the CRS mitigation
determination unit 520 determines whether the CRS_Configuration acquired by
the DCI acquisition unit 510 is the same as the UE’s serving cell’s
CRS_Configuration. If the two CRS_Configurations are identical, it means that
the PDSCH is coming from the UE’s serving cell and there is no need to mitigate
the serving cell's CRS (because the serving cell’'s CRS do not interfere the
PDSCH). On the other hand, if the two CRS_Configurations are not identical, it
means the PDSCH is coming from a neighbor cell but not the serving cell and
there is a need to mitigate the serving cell’'s CRS. In both cases, the CRS
mitigation determination unit 520 may further determine whether some other
interference cell CRS need to be mitigated, for example, by referring to other
CRS assistant information (which can be obtained from NeighCellsCRSInfo-r11

defined in 3GPP TS 36.331).
10



WO 2014/053076 PCT/CN2012/082529

[0045] The CRS mitigation unit 530 is used for mitigating either or both of the
serving cell's CRS and the other interference cell’s CRS according to the
determination results from the CRS mitigation determination unit 520. Any
existing CRS interference mitigation techniques can be applicable to the serving
cell's CRS and/or the other interference cell’s CRS.

[0046] Thereafter, the CRS mitigation unit 530 can provide the data from which
the CRS interference has been mitigated, for the subsequent PDSCH
demodulation.

[0047] Figure 6 shows a flowchart of the CRS interference mitigation method
600 for ePDCCH demodulation according to the present disclosure. Figure 6 is
similar to Figure 4. Therefore, those elements with the same or similar functions
are denoted with the same or similar reference signs, and the detailed
descriptions are omitted when appropriate and for the purpose of simplification
only.

[0048] According to Figure 6, the following steps CRS interference mitigation
may be included.

< Step S610, “DCI acquisition”, UE (e.g., UE 500 in Figure 5) can acquire DCI
by monitoring its search space and get the corresponding CRS configuration
information (including the CRS_Configuration) from its DCI.

< Step S620, “Is CRS_Configuration signaled in the DCI the same as the
serving cell's CRS_Configuration?”, UE can decide whether the serving
cell’'s CRS is interfering the PDSCH or not.
If the signaled CRS_Configuration obtained in Step S610 is the same as the
serving cell's CRS_Configuration, it can predict PDSCH is transmitted from
the serving cell. Serving cell’'s CRS is not interference. Then, the procedure
goes to Step S640.
If the signaled CRS_Configuration obtained in Step S610 is not the same as
the serving cell's CRS_Configuration, it can predict PDSCH is transmitted
from a neighbor cell, and the serving cell's CRS is interference. Serving cell’s
CRS interference needs to be mitigated. Then, the procedure goes to Step
S630.

< Step S630, “Serving cell’'s CRS mitigation”, with the information of its serving

cell’'s CRS configuration, the UE can perform serving cell’'s CRS mitigation. In
11
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one non-limiting example, the UE can perform channel estimation, recover
the CRS signal and subtract the CRS from the received data at the
CRS-polluted REs before PDSCH demodulation. Any existing CRS
interference mitigation techniques can be applied in this step.

< Step S640, “Other interference cells’ CRS mitigation”, besides the possible
serving cell's CRS interference, some other interference cells’ CRS can also
be mitigated, e.g. by any existing CRS interference mitigation techniques,
same or different from that used in Step S430 for the serving cell's CRS
mitigation. These CRS assistant information can be obtained from
NeighCellsCRSInfo-r11 defined in 3GPP TS 36.331.

[0049] After the CRS interference mitigation procedure 600 described above, the
PDSCH can be demodulated.

[0050] Based on the above procedure 600, the CRS to be mitigated can be
dynamically changed from subframe to subframe. The change can be based on
the CRS configuration signaled in the DCI, which is different from any traditional
CRS mitigation method.

[0051] With the present disclosure, for ePDCCH/PDSCH, when the
configured/signaled CRS configuration is not the same as serving cell's CRS
configuration, significant performance improvement can be achieved.

[0052] The foregoing description gives only the preferred embodiments of the
present disclosure and is not intended to limit the present disclosure in any way.
Thus, any modification, substitution, improvement or like made within the spirit
and principle of the present disclosure should be encompassed by the scope of
the present disclosure.

12
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ABBREVIATIONS

3GPP 3" Generation Partnership Project

CA Carrier Aggregation

CoMP Coordinated MultiPoint transmission/reception
CRE Cell Range Expansion

CRS Cell-specific Reference Signal

DM-RS DeModulation Reference Signal

eCCE enhanced Control Channel Element

ePDCCH enhanced Physical Downlink Control CHannel
eREG enhanced Resource Element Group

FelCIC Further enhanced Inter Cell Interference Coordination
HARQ Hybrid Automatic Repeat reQuest

IE Information Element

LTE Long Term Evolution

MIMO Multi-Input Multi-Output

PDSCH Physical Downlink Shared CHannel

PUCCH  Physical Uplink Control CHannel

RE Resource Element
WI Work ltem
REFERENCES

[1] 3GPP TSG-RAN WG1 #70bis, R1-124149, “Mapping of ePDCCH to RE”,
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[2] 3GPP TSG-RAN WG1 #70bis, R1-124159, “On resolving ePDCCH
aggregation level ambiguity.”, Ericsson, ST-Ericsson.
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What is claimed is:

1. A Cell-specific Reference Signal (CRS) interference mitigation
method, comprising steps of:

determining CRS having been configured is not serving cell’'s CRS; and

mitigating interference originating from the serving cell’'s CRS by referring
to serving cell’'s CRS configuration.

2. The CRS interference mitigation method according to claim 1, further
comprising a step of detecting a current enhanced Physical Downlink Control
CHannel (ePDCCH) set configuration to determine a CRS configuration included
in the current ePDCCH set configuration.

3. The CRS interference mitigation method according to claim 1, further
comprising a step of acquiring Downlink Control Information (DCI) to determine a
CRS configuration signaled in the DCI.

4. The CRS interference mitigation method according to claim 2 or 3,
wherein if the determined CRS configuration is not identical to the serving cell’s
CRS configuration, it is determined that the CRS having been configured is not
the serving cell’'s CRS.

5. The CRS interference mitigation method according to claim 2 or 3,
wherein if the determined CRS configuration is identical to the serving cell’'s CRS
configuration, it is determined that the CRS having been configured is the serving
cell’'s CRS.

6. The CRS interference mitigation method according to any of claims
1-5, further comprising a step of mitigating other interference cell’s CRS by
referring to other CRS assistant information.

7. AUser Equipment (UE), comprising:

a Cell-specific Reference Signal (CRS) mitigation determination unit
configured to determine CRS having been configured is not serving cell's CRS;
and

a CRS mitigation unit configured to mitigate interference originating from
the serving cell’'s CRS by referring to serving cell’s CRS configuration.

8. The UE according to claim 7, further comprising:
14
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an enhanced Physical Downlink Control CHannel (ePDCCH) set
detection unit configured to detect a current ePDCCH set configuration to
determine a CRS configuration included in the current ePDCCH set configuration.

9. The UE according to claim 7, further comprising:
a Downlink Control Information (DCI) acquisition unit configured to
acquire DCI to determine a CRS configuration signaled in the DCI.

10. The UE according to claim 8 or 9, wherein when the determined CRS
configuration is not identical to the serving cell's CRS configuration, the CRS
mitigation determination unit determines the CRS having been configured is not
the serving cell’'s CRS.

11. The UE according to claim 8 or 9, wherein when the determined CRS
configuration is identical to the serving cell’'s CRS configuration, the CRS
mitigation determination unit determines the CRS having been configured is the
serving cell's CRS.

12. The UE according to any of claims 7-11, wherein the CRS mitigation
unit is further configured to mitigate other interference cell’s CRS by referring to
other CRS assistant information.
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Fig. 3
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Fig. 4
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Fig. 5
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