3GPP TSG RAN WG1 Meeting #86
               
R1-168406
Gothenburg, August 22nd – 26th, 2016

Agenda item:
7.2.5

Source: 
Session Chairman (Qualcomm Inc.)
Title: 
Chairman’s Notes of Agenda Item 7.2.5 on Downlink Multiuser Superposition Transmission for LTE
Document for:
Endorsement

1.1.1 Downlink Multiuser Superposition Transmission for LTE

WID in RP-161019
1.1.1.1 Superposition transmissions

Power ratios, modulation, etc
Power ratio

R1-166185
Further discussion on power ratios for MUST
Huawei, HiSilicon
R1-166277
Power ratio set considerations for MUST
Qualcomm Incorporated
R1-166847
Discussion on power ratio and modulation order
LG Electronics
R1-167508
Selection of power ratios for MUST Case1 & 2
MediaTek Inc.
R1-167689
MUST Case 1 and 2 transmission schemes
Nokia, Alcatel-Lucent Shanghai Bell
R1-168141
Way forward on Power Ratios ZTE, ZTE Microelectronics, MediaTek, ITRI
R1-168152
WF on power ratios for MUST Case 1/2 Nokia, ASB, Qualcomm
R1-168316
Way Forward MUST power ratios
Huawei, HiSilicon, MediaTek
Agreement:
· For Case 1/2, numbers of power ratios should be decided based on system level simulation and analysis:
· For QPSK + QPSK, number of power ratios is to be selected from 2/3/4 
· For QPSK + 16 QAM, number of power ratios is to be selected from 2/3/4
· For QPSK + 64 QAM, number of power ratios is to be selected from 1/2/3/4
Conclusion:
Companies are encouraged to provide principle of generating power ratio, examples are:

· Super-constellation/grid coordinates
· Supported: Huawei, HiSilicon, Qualcomm, MediaTek, Nokia, ASB, KT
· Evenly spaced

· Supported: ZTE, Mediatek, LG

Note that final selection of power ratios can be a combination of the above examples.
R1-168280
Way Forward on the Gray conversion
LG Electronics, ZTE, ZTE Microelectronics, Huawei, HiSilicon 
Agreements:
· For Gray-mapped composite constellation:

· Alt 1: Bit-level Gray conversion is specified
· Alt 2: Symbol-level Gray conversion is specified
· Alt 3: up to implementation (where the bits are mapped to the composite-constellation)
· Down-select one alternative till next meeting
R1-168142
Way forward on MUST Transmission
ZTE, ZTE Microelectronics, MediaTek, Sharp
Continue discussion next meeting
R1-168279
Way Forward on MUST UE multiplexing
Huawei, HiSilicon
Proposals:

· In all PDSCH REs, the composite constellation symbols transmitted in a given sub-frame and a given spatial layer to a same MUST-near UE carry the same number of MUST-near UE codeword bits
Continue discussion next meeting
R1-167121
Discussion on superposition transmission
Intel Corporation

R1-167363
Discussion on power ratios optimization for MUST scheme
NTT DOCOMO, INC.
R1-166424
Simulation for power ratio down selection
ZTE

R1-167408
Discussion on Power Ratios for MUST Case 1&2
ITRI
R1-167775
On Considerations of Power Ratios for MUST
KT Corp.

R1-166276
Superposition transmissions
Qualcomm Incorporated

R1-166425
Specification for joint modulation Gray mapping
ZTE

R1-166848
Discussion on Gray mapping for superposed constellation
LG Electronics
R1-167131
MUST UE multiplexing and resource allocation
Huawei, HiSilicon

R1-167407
Discussion on EVM constraint for MUST Case1&2
ITRI

R1-167511
On power allocation for MUST
MediaTek Inc.

R1-167845
Design issues of MUST with HARQ
National Taiwan University

1.1.1.2 Mechanisms for efficient operation
Related RRC signaling, DCI, UE blind detection etc.
R1-166186
Discussion on signaling design for MUST
Huawei, HiSilicon

R1-166278
Mechanisms for efficient operation
Qualcomm Incorporated

R1-166279
MUST UE pairing with existing CQI feedback
Qualcomm Incorporated

R1-166426
Mechanism for MUST operation
ZTE

R1-166451
Support of downlink superposition transmission
CATT

R1-166646
Power control and configuration for MUST
NEC

R1-166647
New DCI design for MUST
NEC

R1-166849
Discussion on Signaling Assistance Information and remaining issues
LG Electronics

R1-167094
On signaling design for MUST case 3
CMCC

R1-167122
On downlink control signalling for MUST
Intel Corporation

R1-167167
Demodulation performance for MUST far UE
Huawei, HiSilicon

R1-167364
Discussion on remaining issues and signaling design for DL MUST
NTT DOCOMO, INC.

R1-167443
Power ratio and assistance information for MUST case 1 and case 2
China Telecommunications

R1-167513
On scheduling constraints for MUST operation
MediaTek Inc.

R1-167514
Supported TMs for MUST
MediaTek Inc.

R1-167610
Signaling for MUST
SHARP Corporation, MTI

R1-167688
On network assistance and operation of MUST
Nokia, Alcatel-Lucent Shanghai Bell
R1-168328
Way Forward on MUST DCI Design for Case 1&2
Qualcomm, Nokia, ABS, NEC
Agreement:
· Consider the following options for providing MUST-near UE co-schedule information
· Alt 1. Single DCI by adding bits in the self DCI
· FFS details (particularly regarding RA alignment)
· Alt 2. Use common companion DCI to carry all MUST-far UE information
· FFS details (particularly regarding RA alignment)
· Alt3. Use user-specific companion DCI to carry all MUST-far UE information within near-UE allocation
· FFS details (particularly regarding RA alignment)
· Other alternatives are not precluded
· FFS the number of blind decodes

· Down-select one option until next meeting

R1-168241
Way Forward on MUST Assistance Information in Cases 1 and 2
MediaTek, Huawei, HiSilicon, NTT DOCOMO, CMCC
Agreements:
· The following assistance information is provided to MUST-near UE
· For CRS based transmission schemes in MUST Case 1, the information of “existence of MUST interference” and “power ratio” is provided for each spatial layer
· For MUST Case 2, “existence of MUST interference” and “power ratio” are signaled
· FFS: how to signal “existence of MUST interference” (particularly the granularity) and “power ratio”
R1-168317
Way Forward on signaling design for MUST new DCI
Huawei, HiSilicon, Media Tek, China Telecom, NTT DOCOMO, LG Electronics
R1-168149
WF on the Design Principle for a new DCI
LG Electronics, MediaTek, Huawei, HiSilicon  
Agreements:
· A new DCI should follow the design principles
· In addition to assistance information, all legacy DCI contents should be able to be signaled to MUST UE.
R1-168376
WF on the number of MUST layers for Case 3
LG Electronics, MediaTek
Continue discussion next meeting

R1-168336
Way forward on for Case 3
ZTE, ZTE Microelectronics, Qualcomm, Sharp
Agreements:
· For DMRS based Case 3, support multiuser superposition transmission with orthogonal ports
· FFS non-orthogonal ports

R1-168150
WF on PDSCH starting symbol
LG Electronics, MediaTek 
Agreements:
· The starting symbol of interfering PDSCH to be canceled or suppressed should be provided to MUST UE by one of the following the two options:  
· Option 1: it should be blindly detected or signaled (assuming potentially different starting symbols)
· Option 2: MUST UE assumes the same starting symbol of interfering PDSCH as its own PDSCH

· Down-selection till next meeting

1.1.1.3 Evaluation for MUST using up to 8Tx
Conclude evaluation etc.
Evaluations
R1-166427
Discussion and evaluation for MUST Case 3
ZTE
R1-167095
Non-full buffer Evaluation for MUST case 3 DMRS-based TM
CMCC
R1-167690
System-level Evaluation of Case 3 MUST
Nokia, Alcatel-Lucent Shanghai Bell
R1-167515
System-level evaluation for MUST Case 3
MediaTek Inc.

R1-168291
WF on MUST supported TMs CMCC, Nokia, ASB, MTK, ZTE
Agreements:
· DMRS-based Case 3 is supported in 

· TM 8/9/10
Conclusion:

· Case 1&2 using up to 4Tx is not supported in DMRS-based TM

Possible working assumption:

· CRS-based Case 3 using 2Tx and 4Tx is supported in TM 4
· Supported by: Nokia, ASB, ZTE, MTK, CMCC

· Objected by: Huawei, HiSilicon, LG
· Companies are encouraged to bring more results to confirm/abandon the WA.

Continue discussion next meeting

R1-168144
Way forward on Mechanism for Case 3
ZTE, ZTE Microelectronics, Qualcomm, Sharp 
R1-167365
Evaluation for CRS-based MUST with 4 Tx antennas

NTT DOCOMO, INC.

1.1.1.4 Others
R1-166187
Implementation for MUST transmitter
Huawei, HiSilicon
