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Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK4][bookmark: OLE_LINK5]The work item on downlink multiuser superposition transmission for LTE was approved in RAN plenary #71[1]. One of the objectives in [1] is to specify downlink multiuser superposition transmission scheme(s) for MUST Category 2 with multiple transmission power ratios or MUST Category 2 with single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination, therefore, system simulation results of multiple transmission power ratios and single transmission power ratio are compared in this contribution. 
System Simulation Results
In this section, system level simulations of MUST category 2 with multiple transmission power ratios and MUST category 2 with single transmission power ratio on Full buffer model are carried out. Only consider one layer of each UE is paired. Detailed simulation assumptions are described in Table A1. 
Near UEs use SIC receiver to remove the interference from edge UEs. Interference to edge UEs can hardly be eliminated. 
Alt 1: multiple transmission power ratios, power set of Far UE: [0.99: 0.02: 0.7].
Alt 2: single transmission power ratio in [2]

Table 1 Transmission power ratio for each modulation pairing to achieve legacy QAM in the composite symbol
	
	Far UE
	Near UE
	Power ratio of Far UE

	16QAM
	QPSK
	QPSK
	0.8

	64QAM
	QPSK
	16QAM
	0.762

	64QAM
	16QAM
	QPSK
	0.952

	256QAM
	QPSK
	64QAM
	0.753

	256QAM
	16QAM
	16QAM
	0.941

	256QAM
	64QAM
	QPSK
	0.988



Table 2 Performance of MUST category 2 with multiple transmission power ratios and MUST category 2 with single transmission power ratio for full buffer model
	Wideband  schdulling
	Cell spectral efficiency (bps/Hz/cell)
	Cell edge user spectral efficiency(bps/Hz/cell/user)

	Alt 1
	1.3932 
	0.0244 

	Alt 2
	1.3980 
	0.0232 

	Gain
	0.34%
	-5.12%



Observations: 
· Compared with MUST category 2 with multiple transmission power ratios, MUST category 2 with single transmission power ratio has lower cell edge performance.
· MUST category 2 with single transmission power ratio adds some restrictions which are not necessary for pairing UEs, so it may not obtain the best performance in some scenarios.

Proposal:
· MUST category 2 with multiple transmission power ratios should be prioritized.
Conclusions 
[bookmark: OLE_LINK17]In this contribution, we provide simulation results of MUST category 2 with multiple transmission power ratios and MUST category 2 with single transmission power ratio on full buffer traffic. Compared with MUST category 2 with multiple transmission power ratios, MUST category 2 with single transmission power ratio has lower cell edge performance .We have the following proposal.

Proposal:
· MUST category 2 with multiple transmission power ratios should be prioritized.
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Table A1:  System-level simulation assumptions of DL MUST 
	Cellular Layout
	Hexagonal grid, 3 sectors per site, 7 macro sites

	Inter-site distance
	500 m

	Minimum distance between BS and UE
	25m

	Distance-dependent path loss
	ITU UMa, with 3D distance between an eNB and a UE applied

	Penetration loss
	For outdoor UEs: 0 dB
For indoor UEs: (20+0.5din) dB (din: independent uniform random value between [0, 25] for each link)

	Shadowing
	ITU UMa

	Fast fading channel between eNB and UE
	ITU UMa 

	eNB antenna gain + connector loss
	17 dBi

	UE antenna gain
	0 dBi

	Channel Estimation
	realistic

	Channel Measurement
	realistic

	UE speed
	3 km/h

	Carrier Frequency
	2.0 GHz

	System bandwidth
	10 MHz

	Antenna configuration
	eNB: 2Tx, 0.5 lambda, cross-polarized
UE: 2Rx, 0.5 lambda, cross-polarized

	Number of UEs per cell
	10

	Maximum number of multiplexed UE
	2 ,1ayer/per UE

	Delay time of scheduling
	6 ms

	Traffic model
	Full buffer, Wideband scheduling

	UE dropping
	20% UEs are outdoor; 80% UEs are indoor

	Total BS TX power (total per carrier)
	46 dBm

	BS noise figure
	5 dB

	UE noise figure
	9 dB

	Antenna Height
	25 m

	UE antenna Height
	1.5 m

	Codebook
	LTE Rel. 8

	OLLA
	Yes

	Receiver
	MMSE with IRC and SIC

	EVM
	EVM is modeled, 8% TX, 4% RX

	Duration of the simulation 
	5s for full buffer 
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