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1.1.1 Downlink Multiuser Superposition Transmission for LTE

WID in RP-161019
R1-1613617
Draft LS on MUST Higher Layer Signaling
MediaTek Inc.
The LS in R1-1613617 is endorsed with the update “An optional power allocation parameter”. Final LS approved in R1-1613618.
R1-1611300
Introduction of MUST in 36.212
Huawei, HiSilicon

R1-1612303
Introduction of MUST
Ericsson LM
R1-1613608
Way Forward on text proposal for gray mapping and power allocation
Huawei, HiSilicon, SONY
To update the CR regarding spatial layer power allocation and/or Gray mapping for email approval till 11/22 (Mark, Ericsson)
1.1.1.1 Superposition transmissions

Related to transmission power ratios for case 3, power allocation for case 1/2 etc.
R1-1611189
On power allocation for MUST Case 1&2
Huawei, HiSilicon

R1-1611606
EPRE computation for MUST case 1 and case 2
Qualcomm Incorporated

R1-1612751
Power Allocation in MUST
MediaTek Inc.

R1-1612791
On remaining details of MUST Case 1 and 2
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613455
Way Forward on Power Allocation in MUST Cases 1 and 2
MediaTek, Huawei, HiSilicon, Nokia, ASB, ITRI
Agreements:
· For MUST Case 1, when both MUST-near UE and MUST-far UE have Rank=2, the total Tx power is split equally between two spatial layers
R1-1613222
Way Forward on downlink power allocation for MUST Case 1&2
Huawei, HiSilicon, NTT DOCOMO, LG Electronics, LG Uplus, ZTE, ZTE Microelectronics
R1-1613610
Way Forward on downlink power allocation for MUST Case 1&2
Nokia, Alcatel-Lucent Shanghai Bell

Agreements:
· A new higher layer parameter PA_MUST is introduced for UEs with MUST Case1&2 configuration 
· If existence of MUST interference is indicated by eNB, the power of MUST near UE’s PDSCH is derived from PA_MUST, where PA_MUST corresponds to the total EPRE to the CRS EPRE ratio of the PDSCHs for MUST-far and MUST-near UE in OFDM symbols without CRS. PA_MUST candidates are the same as the legacy PA. 
· Otherwise, legacy PA is applied to derive the MUST near UE’s PDSCH power 

· If the new higher layer parameter PA_MUST is not configured for a MUST near UE with MUST Case1&2 configuration, legacy PA replaces PA_MUST

R1-1613513
WF on MUST EVM requirements Nokia, Alcatel-Lucent Shanghai Bell, Ericsson, Qualcomm, Huawei, LG
Agreements:

· Inform RAN4 that
· In RAN1 MUST Case 1/2 performance evaluations, the existing 8% Tx EVM has been assumed for macro (c.f. TR 36.859)
· LS to be drafted in R1-16xxxxx (Nokia)

R1-1611297
Discussion on Power Allocation for MUST
ZTE, ZTE Microelectronics
R1-1611605
Superposition transmission for MUST
Qualcomm Incorporated

R1-1612980
Some further details of MUST Gray mapping with spatial precoding
Huawei, HiSilicon
1.1.1.2 Mechanisms for efficient operation
Related to RRC signaling, DCI, UE assumptions, fallback etc.
R1-1612172
Remaining issues for MUST Case 3
CMCC

R1-1612753
DCI design for MUST
MediaTek Inc.

R1-1611759
Discussion on Signaling Assistance Information and remaining issues
LG Electronics

R1-1612792
On Signaling for MUST CASE 1/2/3
Nokia, Alcatel-Lucent Shanghai Bell
R1-1613284
Way Forward on Assistance Information for MUST Case 3
ZTE, ZTE Microelectronics, LG electronics
R1-1613457
Way Forward on Assistance Information in MUST Case 3
MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, ITRI, III 

Agreements:
· For MUST Case 3, the assistance information about the interfering UE(s) consists of 

· Interference existence  
· Modulation order
R1-1613456
Way Forward on Antenna Ports of MUST Case 3 
MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, Nokia, ASB, ITRI, CMCC

Agreements:
· In DMRS based transmission scheme of MUST Case 3, the following assumptions are made by UE for co-scheduled DMRS ports
· Same nSCID
· Same 
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· Same OCC length
R1-1613459
Way Forward on Number of Spatial Layers in MUST Case 3
MediaTek, Huawei, HiSilicon, ITRI, III 

Agreements:
· For MUST Case 3 
· Assistance information for up to k_max interfering spatial layers is provided

· k_max = 1 or 3, which is configured by RRC-layer signaling

· Note: k_max doesn’t imply the number of interfering spatial layers UE should cancel
R1-1613453
WF on DCI design for Case 1 and 2 LG Electronics, LG Uplus, ZTE, ZTE Microelectronics, Huawei, HiSilicon, NTT DOCOMO 
Agreements:

· The following field are additionally defined in the following legacy DCIs
· For DCI format 1: the 2bit field for MUST interference existence and power ratio.
· For DCI format 2A: the 2bit field for MUST interference existence and power ratio.
· For DCI format 2: the 2bit field per layer for MUST interference existence and power ratio.
           Table 1. 2bits field for MUST interference existence and power ratio

	Value
	Description

	0
	No MUST interference present

	1
	First power ratio is used

	2
	Second power ratio is used

	3
	Third power ratio is used


R1-1613460
Way Forward on Resource Allocation Alignment in MUST Case 3 MediaTek, ZTE, ZTE Microelectronics, Huawei, HiSilicon, ITRI
R1-1613523
WF on signaling for MUST Case 1/2/3 NEC, Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm
R1-1613514
WF on signaling details for MUST Case 1/2 Nokia, Alcatel-Lucent Shanghai Bell, Qualcomm

R1-1613355
WF on signaling details for MUST Case 3
Qualcomm, Nokia, ASB, NEC
Agreements:
· MUST operation with RA alignment of paired UEs is supported for case 3

· For MUST Case 3, the following operation is supported
· Within the allocated resource, MOD and existence status of interference on an antenna port with signaled assistance information is consistent
· Single DCI by adding bits of signaled assistance information in the self DCI is supported
R1-1613616
WF on Signaling Design for MUST Case 3
MediaTek, CMCC, III, ITRI, Huawei, HiSilicon

R1-1613285
Way Forward on DCI for MUST Case 3 ZTE, ZTE Microelectronics, Huawei, HiSilicon
Agreements:
· For DCI formats 2C and 2D and Rel-13-DMRS-table=1
· When k_max=1, total 4 bits are added to carry assistance information
· 2 bits (denoted as B) with the message provided in Table 2 in R1-1613616
· 2 bits for MOD of the single interfering layer
· 00: QPSK
· 01: 16QAM
· 10: 64QAM
· 11: 256QAM
· When k_max=3, total 6 bits are added to carry assistance information for predefined ordered antenna ports of interfering layers provided in Table 3 in R1-1613616
· The assistance information for each port is represented with 4 states
· State 1: no interference presence 
· State 2: interference present with QPSK
· State 3: interference present with 16QAM
· State 4: interference present with 64QAM or 256QAM
· Total 64 states are required when number of layers of desired signal=1 and OCC length=4
· Total 16 states are required when number of layers of desired signal=2 and OCC length=4
· Total 4 states are required when number of layers of desired signal=1 and OCC length=2
Agreements:
· For DCI format 2B or Rel-13-DMRS-table not configured or Rel-13-DMRS-table=0
· UE expects k_max = 1 in this case
· 2 bits are added to carry assistance information for predefined antenna port of interfering layer provided in Table 1 in R1-1613616
· 00: No interference presence
· 01: MUST interference is present with QPSK
· 10: MUST interference is present with 16QAM
· 11: MUST interference is present with 64QAM or 256QAM
R1-1611298
Discussion on Remaining Issues of Signaling for MUST
ZTE, ZTE Microelectronics

R1-1611346
Control signaling for downlink superposition transmission
CATT

R1-1611607
Mechanisms for efficient operation
Qualcomm Incorporated

R1-1611608
MUST UE pairing with existing CQI feedback
Qualcomm Incorporated

R1-1611723
On two-level DCI design for MUST
NEC

R1-1611891
DCI design for MUST Case 1&2
Huawei, HiSilicon

R1-1612705
Discussion on remaining issues and signaling design for DL MUST
NTT DOCOMO, INC.

R1-1612752
Fallback of transmission mode in MUST
MediaTek Inc.

R1-1612754
Discussion on RAN4 reply LS on MUST Case 3
MediaTek Inc.

1.1.1.3 Others
