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7.6.1 Reference signals

Agreement from RAN1 #68
· At least for the E-PDCCH transmission that supports localized transmission
· Single layer (i.e., rank 1) transmission is supported

· support of 2 layer SU-MIMO is FFS
· rank 3 and 4 SU-MIMO is not supported
Support of 2-layer SU-MIMO?
How to determine AP(s) to use for ePDCCH detection

How to determine scrambling sequence for ePDCCH detection

How to determine the number of AP for ePDCCH

If and how to support spatial diversity for distributed transmission

If and how to use ePDCCH signature for ePDCCH detection

Support of 2-layer SU-MIMO

R1-121480
DMRS Port Assignment for E-PDCCH
Research In Motion UK Limited
Section 3.1 only
R1-121160
Further discussion on reference signal for ePDCCH
Panasonic

Section 2 only
R1-121570
Reference signals for e-PDCCH
Qualcomm Inc.

R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 4 only
R1-121317
On ePDCCH Reference Signal
InterDigital Communications, LLC
R1-121396
Reference signals for ePDCCH
Renesas Mobile Europe Ltd

Section 2 only
R1-121410
Discussion on Reference Signal for E-PDCCH
HTC

R1-121453
Details of Reference Signals for E-PDCCH   
LG Electronics

R1-121681
Further discussion on DMRS for E-PDCCH
Potevio

Section 2 only

Determination scrambling sequence for ePDCCH detection
R1-120993
Scrambling sequence for ePDCCH detection
Huawei, HiSilicon

R1-121051
Discussion on DMRS for enhanced PDCCH
ZTE

Section 3 only
R1-121101
Discussion on DMRS associated issues in E-PDCCH
CATT

Section 3 only
R1-121285
Demodulation reference signal for ePDCCH
Nokia, Nokia Siemens Networks

R1-121599
Reference signal for ePDCCH transmission
KDDI 

R1-121893
WF on ePDCCH RS
Huawei, HiSilicon, LG Electronics, Panasonic, RIM, CMCC

R1-121197
Discussion on efficient transmission schemes for E-PDCCH
Fujitsu
Agreement:
· Rank-2 SU-MIMO is not supported for a single blind decoding attempt
Agreement:
· The same scrambling sequence generator is used for ePDCCH DM-RS as PDSCH DM-RS

Working assumption:
· The scrambling sequence generator of DMRS for ePDCCH on ports 7~10 is initialized by
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- Details of nSCID and X is FFS

R1-121641
Further Discussions on DMRS-Based E-PDCCH Transmission
Samsung
Conclusion:
· FFS: Each UE uses a single AP per ePDCCH blind decoding attempt(s) within a PRB pair for localized transmission
· Companies are recommended to provide contributions providing performance results for one or multiple AP(s) per ePDCCH transmission until the next meeting (ref. R1-121641)

R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 5 only

R1-121160
Further discussion on reference signal for ePDCCH
Panasonic

Section 4 only
R1-121171
Utilization of DRS antenna ports for diversity and beamforming schemes in ePDCCH
MediaTek

R1-121353
ePDCCH DMRS
Sharp

Section 3 only
R1-121365
DM RS port and sequence configuration for ePDCCH
Pantech

R1-121396
Reference signals for ePDCCH
Renesas Mobile Europe Ltd

Section 4 only
R1-121410
Discussion on Reference Signal for E-PDCCH
HTC

R1-121480
DMRS Port Assignment for E-PDCCH
Research In Motion UK Limited
Section 3.2 only
R1-121570
Reference signals for e-PDCCH
Qualcomm Inc.

R1-121642
DMRS scrambling for ePDCCH
Samsung

R1-121681
Further discussion on DMRS for E-PDCCH
Potevio

Section 3.1, 3.2 only

Determination AP(s) to use for ePDCCH detection (AP and ePDCCH detection)
R1-120996
Antenna port association for ePDCCH
Huawei, HiSilicon

R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 2 only
R1-121101
Discussion on DMRS associated issues in E-PDCCH
CATT

Section 2 only
R1-121191
Antenna ports for ePDCCH detection
Fujitsu

R1-121317
On ePDCCH Reference Signal
InterDigital Communications, LLC
R1-121474
DM-RS Antenna Port Association for E-PDCCH in Rel-11 
NTT DoCoMo

R1-121570
Reference signals for e-PDCCH
Qualcomm Inc.

R1-121051
Discussion on DMRS for enhanced PDCCH
ZTE

Section 2 only
R1-121160
Further discussion on reference signal for ePDCCH
Panasonic

Section 3 only
R1-121171
Utilization of DRS antenna ports for diversity and beamforming schemes in ePDCCH
MediaTek

R1-121285
Demodulation reference signal for ePDCCH
Nokia, Nokia Siemens Networks

R1-121335
DM-RS antenna port association with E-PDCCH detection
NEC Group

R1-121353
ePDCCH DMRS
Sharp
Section 2 only
R1-121365
DM RS port and sequence configuration for ePDCCH
Pantech

R1-121396
Reference signals for ePDCCH
Renesas Mobile Europe Ltd

Section 3 only
R1-121410
Discussion on Reference Signal for E-PDCCH
HTC

R1-121480
DMRS Port Assignment for E-PDCCH
Research In Motion UK Limited
Section 3.1 only
R1-121534
 UE-RS Multiplexing for Multiple CCEs
Intel Corporation
R1-121641
Further Discussions on DMRS-Based E-PDCCH Transmission
Samsung

Section 2 only
R1-121681
Further discussion on DMRS for E-PDCCH
Potevio

Section 3.3 only

Determination the number of AP for ePDCCH

R1-120995
Random Beamforming vs. SFBC for ePDCCH
Huawei, HiSilicon

R1-121101
Discussion on DMRS associated issues in E-PDCCH
CATT

Section 4 only
R1-121171
Utilization of DRS antenna ports for diversity and beamforming schemes in ePDCCH
MediaTek

R1-121317
On ePDCCH Reference Signal
InterDigital Communications, LLC
R1-121365
DM RS port and sequence configuration for ePDCCH
Pantech

R1-121453
Details of Reference Signals for E-PDCCH   
LG Electronics

R1-121475
Usage of DM-RS Antenna Port for E-PDCCH Transmission Scheme 
NTT DoCoMo

R1-121570
Reference signals for e-PDCCH
Qualcomm Inc.

Support of spatial diversity for distributed transmission

R1-120995
Random Beamforming vs. SFBC for ePDCCH
Huawei, HiSilicon

R1-121052
Discussion on DM-RS based enhanced PDCCH transmission
ZTE

R1-121100
Evaluation of DMRS based distributed transmission for E-PDCCH 
CATT

R1-121123
Evaluation on diversity schemes for E-PDCCH
New Postcom

R1-121161
ePDCCH performance analysis on Tx diversity
Panasonic

R1-121169
eCCE structure of ePDCCH
MediaTek

R1-121170
ePDCCH performance analysis for TxD transmission schemes
MediaTek

R1-121397
Diversity schemes for ePDCCH 
Renesas Mobile Europe Ltd

R1-121641
Further Discussions on DMRS-Based E-PDCCH Transmission
Samsung

Section 3 only
R1-121697
Consideration on spatial diversity for distributed transmission of ePDCCH
CATR

R1-121192
Diversity schemes for distributed ePDCCH transmission
Fujitsu

R1-121212
On the Need for Transmit Diversity in ePDCCH Transmission
Texas Instruments

R1-121334
E-PDCCH transmission schemes and performance evaluations
NEC Group

R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 3 only
R1-121160
Further discussion on reference signal for ePDCCH
Panasonic

Section 5 only
R1-121285
Demodulation reference signal for ePDCCH
Nokia, Nokia Siemens Networks

R1-121480
DMRS Port Assignment for E-PDCCH
Research In Motion UK Limited
Section 4 only
ePDCCH signature for ePDCCH detection

R1-120994
Usage of ePDCCH signature for ePDCCH detection
Huawei, HiSilicon

R1-121160
Further discussion on reference signal for ePDCCH
Panasonic

Section 6 only
R1-121286
Signaling ePDCCH presence using demodulation reference signals
Nokia, Nokia Siemens Networks
Support of MU-MIMO

R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 4 only
R1-121570
Reference signals for e-PDCCH
Qualcomm Inc.

R1-121453
Details of Reference Signals for E-PDCCH   
LG Electronics

R1-121480
DMRS Port Assignment for E-PDCCH
Research In Motion UK Limited

Section 3.1 only

R1-121681
Further discussion on DMRS for E-PDCCH
Potevio

Section 2 only
Support of 16QAM
R1-121021
Reference signals for ePDCCH
Ericsson, ST-Ericsson

Section 4 only
Support of PRB bundling

R1-121317
On ePDCCH Reference Signal
InterDigital Communications, LLC
R1-121453
Details of Reference Signals for E-PDCCH   
LG Electronics
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