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7.3.4 Downlink Multiuser Superposition Transmission for LTE
WID in RP-160680
7.3.4.1 Superposition transmissions
Down select between single and multiple power ratios, potential power ratios, modulation, etc.
R1-162218
Performance evaluation of MUST Category 2 with 2Tx antennas
ZTE
R1-162745
Selection of Power Ratios and Modulation for MUST PDSCH
MediaTek Inc.

R1-162841
Multiple transmission power ratios for MUST
Sharp

R1-163169
Discussion on candidate multiuser superposition transmission scheme
NTT DOCOMO, INC.

R1-163299
On the operation and network assistance for MUST Case 1 and 2
Nokia, Alcatel-Lucent Shanghai Bell

R1-163340
Consideration on power allocations for MUST
Huawei, HiSilicon
R1-163788
WF on modulation order and spec enhancement
LG Electronics, Intel, MediaTek 
Note:

· MUST-Near/MUST-Far UEs will be used in the relevant discussions.

Agreement:
· For Case 1 and 2 described in MUST WID,  

· MUST-Far UE’s modulation order is limited at least to QPSK when it is co-scheduled with MUST-Near UE in a given subframe

· FFS whether or not to support 16QAM for MUST-Far UEs

· More study is necessary
R1-163776
Way forward on superposition transmission for MUST
MediaTek, Huawei, HiSilicon

Agreement:
· For Case 1 & 2, up to two co-scheduled UEs per spatial layer are supported

· For Case 1 & 2, MUST category 2 with one or more transmission power ratios for co-scheduled MUST UEs in each constellation combination is supported

· One or more transmission power ratios for each constellation combination are supported

· FFS: The number of multiple power ratios is down-selected from 1 to 8

· The superposed constellation corresponding to one of transmission power ratios in each constellation combination is a legacy constellation

· For (MOD_N, MOD_F) = (QPSK, QPSK), 16QAM legacy constellation

· For (MOD_N, MOD_F) = (16QAM, QPSK), 64QAM legacy constellation

· For (MOD_N, MOD_F) = (64QAM, QPSK), 256QAM legacy constellation

· If 2 or more power ratios are supported, the other multiple transmission power ratios for a MUST-far UE in each constellation combination can be selected from the following value ranges:

· For (MOD_N, MOD_F) = (QPSK, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· For (MOD_N, MOD_F) = (16QAM, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· For (MOD_N, MOD_F) = (64QAM, QPSK), the power ratio range as a starting point is [0.6, 0.95]

· FFS the impact if 16QAM for MUST-Far UE is supported 

· For further down-selection on the set of transmission power ratios, companies are encouraged to provide the scheduling PDF of power ratios and the corresponding performance for different sets of power ratios

Agreements:

For all MUST evaluations (cases 1, 2 & 3):
•For 2Tx & Case 1 and 2, up to two co-scheduled UEs per spatial layer are considered

•For 2Tx & Case 3, up to two co-scheduled UEs within a cell are considered

•For 4/8Tx & Case 3, up to four co-scheduled UEs within a cell are considered

Note that the above scheduling options may be considered per PRB, per group of PRBs, or per scheduled UE’s bandwidth

R1-162219
Transmitter side details of MUST Category 2
ZTE

R1-162290
Selection of superposition transmission scheme and parameterization
CATT

R1-162493
Discussion on power ratio and modulation order
LG Electronics

R1-162848
On modulation order and power ratio for MUST
China Telecommunications

R1-162879
down-selection for superposition scheme
Sequans Communications

R1-163045
Superposition transmissions for MUST
Qualcomm Incorporated

R1-163188
Discussion on superposition transmission
Intel Corporation

R1-163301
On the specification approach of MUST
Nokia, Alcatel-Lucent Shanghai Bell

R1-163335
MUST with legacy composite constellation
Huawei, HiSilicon

7.3.4.2 Mechanisms for efficient operation
Related to RRC signaling, DCI, UE blind detection, etc.

R1-162291
Support of downlink superposition transmission
CATT
R1-162433
MUST operational and signalling aspects
NEC

R1-162494
Signaling schemes for MUST assistance information
LG Electronics

R1-162849
On downlink MUST operation mechanism
China Telecommunications

R1-163046
Mechanisms for efficient operation for MUST
Qualcomm Incorporated

R1-163092
Efficient MUST Operation
Ericsson
R1-163777
Way forward on UE assumptions for CFI in MUST
MediaTek, Nokia, ASB
Also supported by Huawei, HiSi

Continue discussion offline

R1-163824
Way forward on control signaling for MUST

ZTE, LG Electronics 
LGE withdrew the co-sourcing
Continue discussion offline
R1-163774
Way forward on MUST mechanisms for efficient operation
NTT DOCOMO, INC., MediaTek
Agreement:
· For MUST case 1 and case 2, the candidate assistance information for signalling or blind detection by the MUST-near UE include:

· Existence of MUST interference per spatial layer 
· Transmission power allocation per spatial layer of its PDSCH and of the MUST-far UE’s PDSCH
· Modulation order of each codeword of MUST paired UE’s PDSCH

· This information is only needed if modulation order of MUST-far UEs is not limited to QPSK
· For MUST case 3, in addition to the above:

· PMI or DMRS port/sequence of the MUST-paired UE
· Each of the above may be either:

· per PRB, or

· per group of PRBs, or

· single value across the UE’s scheduled bandwidth

R1-163775
Draft LS to RAN4
Mediatek

Revised and agreed in R1-163836.

R1-163797
WF on assistance information for MUST-near UE
Huawei, HiSilicon, DOCOMO
Also supported by Sharp

Continue discussion offline

R1-163835
WF on DCI signalling
ZTE
R1-162220
Control signaling aspects of MUST Cateogy 2
ZTE

R1-162562
Considerations of Efficient Control Signaling for MUST
Sony

R1-162615
Consideration on parameter blind detection for MUST UE
Huawei, HiSilicon

R1-162746
Parameters for Blind Detection in MUST
MediaTek Inc.

R1-162747
Draft LS on Potential Parameters for Blind Detection in MUST
MediaTek Inc.

R1-162748
Mechanisms for Operation of MUST
MediaTek Inc.

R1-162881
configuration of superposition scheme
Sequans Communications

R1-163170
Views on network assistance signaling for DL MUST
NTT DOCOMO, INC.

R1-163189
On downlink control signalling for MUST
Intel Corporation

R1-163282
Discussion on Downlink Control Signaling for MUST 
ASUSTEK COMPUTER (SHANGHAI)

R1-163302
On the network assistance and blind detection for MUST Case 3
Nokia, Alcatel-Lucent Shanghai Bell

R1-163303
Further details on the operation and network assistance for MUST Case 3
Nokia, Alcatel-Lucent Shanghai Bell
7.3.4.3 Evaluation for MUST using up to 8Tx
Additional evaluation methodology/assumptions, evaluation results (if needed)

R1-162221
Evaluation for MUST using up to 8Tx antennas
ZTE

R1-162616
Additional evaluation methodology and assumptions for 4Tx and 8Tx
Huawei, HiSilicon

R1-162749
Issues on Evaluation for MUST When Different Precoders Are Used for Near and Far Users
MediaTek Inc.

R1-162864
Evaluation results for MUST using 8Tx with different precoders
CMCC

R1-163300
System-level Evaluation of Case 1 and 3 MUST
Nokia, Alcatel-Lucent Shanghai Bell
R1-163778
WF on additional evaluation methodology for Rel-14 MUST
Mediatek, Huawei, HiSilicon
Also supported by CMCC

Agreements for System Level Evaluations:

· Follow the UE receiver assumptions described in TR36.859

· Each company is encouraged to provide the following information together with system-level results:
· Detailed method of link-to-system mapping applied in the system-level evaluation

· Assumptions on CSI feedback, network assistance signalling, and blind detection
· Note that realistic feedback should be assumed

· Assumptions on DMRS configurations
7.3.4.4 Other
R1-162396
Discussion on enhancement for MUST
Fujitsu

R1-162495
Discussion on Gray mapping for superposed constellation
LG Electronics









