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1.1.1 Enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE

WID in RP-170838
Support for 1024QAM for DL channels
Including at least the study of the feasibility and performance benefit for 1024QAM for DL channels
Limit to 1 contribution per 1 company/organization/university

R1-1707186
Performance evaluation of 1024QAM
ZTE

R1-1707312
1024QAM link level evaluation results
Intel Corporation

R1-1709196
Evaluation results for 1024QAM
Qualcomm Incorporated
Updated from R1-1708793
R1-1708196
Evaluation on DL 1024 QAM
Huawei, HiSilicon
R1-1709395
Summary of evaluation on DL 1024 QAM

Huawei, HiSilicon, Qualcomm
Agreements:
Observations based on the results submitted for RAN1#89:
· With increased number of receiving antennas, the crossover SNR is decreased.

· With increased TX/RX EVM, the crossover SNR is increased.
· The gains provided by 1024QAM are higher in scenarios with LOS component.
· The crossover SNR is lower for scenarios with LOS component.
· For 2T2R under TDL-A/B channel, 1024QAM provides performance gain of 3%~10% at 40dB for TX EVM less than or equal to 2%.

· For 2T4R under TDL-A/B channel, 1024QAM provides performance gain of 10%~22% at 35dB for TX EVM less than or equal to 2%.

· For 2T8R under TDL-B/D channel, 1024QAM starts to provide performance gain at 24~28dB for TX EVM less than or equal to 2%.
· For 2T2R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gain of 0-11% at 30dB SNR for TX EVM less than or equal to 2%

· For 2T4R under TDL-D/E channel with correlated LOS, 1024QAM provides performance gains of 11-16% at 30dB SNR for TX EVM less than or equal to 2%

· For 2T2R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 0-19% at 30dB SNR for Tx EVM less than or equal to 2% 

· For 2T4R under TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gain of 8-22% at 30dB SNR  for Tx EVM less than or equal to 2% 

· For 2T2R and 2T4R TDL-D/E channel with uncorrelated LOS, 1024QAM provides performance gains of 16-22% gain at 35dB SNR

· For 2T8R TDL-D channel, 1024QAM provides performance gains of 12.8%~21% at 35dB SNR for TX EVM less than or equal to 2%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,1.5}%
· For 2T2R TDL-A, 1024QAM doesn’t provide performance gains over 256QAM when 2 MIMO layer for Tx/Rx EVMs of {3,3}%
· For 2T2R TDL-A, 1024QAM, the peak spectral efficiency of 1024QAM has not been observed for {3,1.5}% Tx/Rx
Conclusions:
·  Capture the observations in the TR
· Capture in the TR the evaluation results from contributions for RAN1#88bis and #89. Editor to provide an updated TR before RAN1#90.
· May exclude results that are not aligned with the agreed assumptions.
R1-1707313
System-level evaluation assumption for 1024QAM
Intel Corporation

R1-1709411
TP on Summary of evaluation for DL 1024 QAM
Huawei, HiSilicon, Qualcomm
DMRS overhead reduction
Including at least initial design considerations for DM-RS overhead reduction using OCC4 for DL SU-MIMO rank3/4 in TM9/10
Limit to 1 contribution per 1 company/organization/university

R1-1707012
Discussion on DM-RS Overhead Reduction
Huawei, HiSilicon
R1-1708377
Signaling design for DM-RS overhead reduction
China Telecommunications

R1-1708742
Design considerations for DM-RS overhead reduction
Nokia, Alcatel-Lucent Shanghai Bell

R1-1709415
WF on DMRS density reduction
Huawei, HiSilicon, China Telecom 

Also supported by Qualcomm
Agreements:
· New entries in DMRS table to support DMRS density reduction

· At least including the following entries in DMRS table at least for two enabled CWs.

· 3 layers, ports 7,8,11 (OCC=4)

· 4 layers, ports 7,8,11,13 (OCC=4)

· FFS: also for one enabled CW case

· This applied to both TM9 and 10

· FFS: new DMRS table or modification based on legacy table
· FFS: introducing n_scid for MU-MIMO
· FFS: Additional DMRS overhead reduction scheme for rank 3/4 transmission 
R1-1707187
Considerations for LTE Downlink DMRS Overhead Reduction
ZTE

R1-1707314
Overhead reduction for DM-RS
Intel Corporation

R1-1708794
Reduced DMRS overhead
Qualcomm Incorporated
Other

R1-1707011
Discussion on support of DL 1024QAM
Huawei, HiSilicon
