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1. Introduction
The study item on downlink multiuser superposition transmission (MUST) on PDSCH was formally approved in RAN#67 (c.f. [1]). An updated SID was approved in RAN#68 to include additional studies on PMCH (c.f. [2]).  In RAN1#82bis, the following categories of MUST schemes were agreed. 

Agreement:

· Multiuser superposition transmission schemes can be categorized as follows

· MUST Category 1: Superposition transmission with adaptive power ratio on component constellations and non-Gray-mapped composite constellation

· MUST Category 2: Superposition transmission with adaptive power ratio on component constellations and Gray-mapped composite constellation

· MUST Category 3: Superposition transmission with label-bit assignment on composite constellation and Gray-mapped composite constellation

In this contribution we present our system-level simulation results of MUST Cat 1 under a variety of simulation assumptions (e.g. wideband vs. subband, 2/4Tx, full-buffer vs. FTP). 
2. System-level simulation

We simulation category 1 MUST scheme, with adaptive power ratio on component constellations and non-Gray-mapped composite constellation. Detailed simulation assumptions are summarized below:  
· 2Tx or 4Tx at the eNB, 2Rx antennas at UE.
· At most two superposed layer on each spatial layer. 

· Full-buffer traffic: 10 users dropped per cell
· FTP traffic: 10Kbps packet with 60, 80 and 90% RU.
· Ideal interference cancellation at the near UE. In particular, UE strictly follows the eNB instruction to perform interference cancellation (e.g. near UE) or perform no interference cancellation (e.g. SU-MIMO, or far UE). 
· Link adaptation at the eNB:

· eNB is able to exhaustively search a finite set of candidate power allocations. 

· For each candidate power allocation, eNB recalculates post-equalization SNR based on CQI and PMI reported by UE.

Other simulation assumptions are aligned with the agreement in RAN1#80bis [6]. 

Table 1 summarizes the performance of MUST under full-buffer traffic. As agreed in the previous meeting, these results are simply to reveal an idealistic performance upper bound of MUST. 

Table 1: Performance of MUST and Rel.12 baseline
	Scheduling
	Transmission Scheme
	Tx config
	MUST
	Rel.12 baseline (orthogonal multiplexing)

	
	
	
	5% SE
	5% SE gain
	Cell-average SE
	Cell-average gain
	5% SE
	5% SE gain
	Cell-average SE
	Cell-average gain

	Wideband
	SU-MIMO
	2Tx
	0.0235
	31.0%
	1.658
	13.9%
	0.0179
	0.0%
	1.456
	0.0%

	
	
	4Tx
	0.0300
	20.3%
	1.718
	8.1%
	0.0249
	0.0%
	1.590
	0.0%

	Subband
	SU-MIMO
	2Tx
	0.0293
	18.5%
	1.912
	11.8%
	0.0247
	0.0%
	1.712
	0.0%

	
	
	4Tx
	0.0365
	10.1%
	1.929
	5.8%
	0.0332
	0.0%
	1.823
	0.0%


Tables 2 - 3 provide the performance with FTP traffic.
Table 2: Performance of MUST and Rel.12 baseline, λ=11, packet size = 100Kbytes, 2Tx2Rx
	
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain

	Wideband
	Mean UPT
	12.6550
	12.4634
	-1.51%

	
	5%ile UPT
	1.1405
	1.0557
	-7.43%

	
	50%ile UPT
	9.7656
	9.7656
	0%

	
	95%ile UPT
	31.25
	31.25
	0%

	
	Average throughput  of UEs with UPTs under 5% CDF point
	0.7054
	0.6599
	-6.45%

	
	RU
	67.86%
	69.07%
	-

	
	Served/Offered

(# of subframes simulated)
	98.35%
	98.37%
	

	Subband
	Mean UPT
	14.7553
	14.7901
	0.23%

	
	5%ile UPT
	1.8601
	1.9531
	4.99%

	
	50%ile UPT
	13.0208
	13.0208
	0.00%

	
	95%ile UPT
	31.25
	31.25
	0.00%

	
	Average throughput  of UEs with UPTs under 5% CDF point
	1.1975
	1.2847
	7.28%

	
	RU
	57.45%
	57.98%
	-

	
	Served/Offered

(# of subframes simulated)
	98.08%
	98.06%
	-


Table 3: Performance of MUST and Rel.12 baseline, λ=11, packet size = 100Kbytes, 4Tx2Rx
	
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain

	Wideband
	Mean UPT
	15.6396
	15.7733
	0.85%

	
	5%ile UPT
	2.1052
	2.2007
	4.54%

	
	50%ile UPT
	14.2045
	14.2045
	0%

	
	95%ile UPT
	31.2501
	31.2501
	0%

	
	Average throughput  of UEs with UPTs under 5% CDF point
	1.3372
	1.4182
	6.06%

	
	RU
	54.38%
	53.71%
	-

	
	Served/Offered

(# of subframes simulated)
	97.97%
	97.94%
	-

	Subband
	Mean UPT
	17.8064
	17.7273
	-0.44%

	
	5%ile UPT
	3.6590
	3.6337
	-0.69%

	
	50%ile UPT
	17.3611
	17.3611
	0%

	
	95%ile UPT
	31.2501
	31.2501
	0%

	
	Average throughput  of UEs with UPTs under 5% CDF point
	2.5
	2.4489
	-2.04%

	
	RU
	43.96%
	44.59%
	-

	
	Served/Offered

(# of subframes simulated)
	97.68%
	97.69%
	-


3. Conclusions
In this contribution we presented system-level simulation results for MUST category 1 scheme under full-buffer and FTP traffic.
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