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1. Introduction

This contribution provides the summary of system level evaluation results for MUST. The corresponding text proposal for the TR36.859 is provided in the Annex.
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Annex

6
System-level performance evaluation

Editor notes: Describe system-level evaluation results and observations for identified multiuser superposition transmission.
6.1 Evaluation results for full-buffer traffic
The gain values for full-buffer traffic in Sect. 6.1 are not relevant to the conclusions and provided only as a comparative benchmark for the purpose of comparing simulations.
6.1.1
MUST Scenario 1

Tables 6.1-1 – 6.1-3 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.1-1: MUST Category 1 with 2 transmit antennas for wideband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Sharp

(5572)
	Cell average
	14.89
	16.42
	10.3 %
	16.20
	8.8 %

	
	Cell edge
	0.331
	0.389
	17.6 %
	0.357
	7.8 %

	
	Note
	Rx Scheme #1: Ideal IC, Rx Scheme #2: R-ML, both schemes are assumed ideal channel estimation and no EVM.

	MTK(R1-154456)
	Cell average
	18.92
	22.21
	17.39%
	
	

	
	Cell edge
	0.339
	0.4192
	23.66%
	
	

	
	Note
	Ideal CWIC; genie CE/NE; no EVM

	LGE(R1-156107)
	Cell average
	16.77
	19.36
	15.4%
	
	

	
	Cell edge
	0.341
	0.388
	13.8%
	
	

	
	Note
	Rx Scheme #1: Ideal CWIC; Ideal channel estimation 


Table 6.1-2: MUST Category 2 with 2 transmit antennas for wideband scheduling
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Sharp

(5572)
	Cell average
	14.89
	16.42
	10.3 %
	16.40
	10.2 %

	
	Cell edge
	0.331
	0.389
	17.6 %
	0.386
	16.5 %

	
	Note
	Rx Scheme #1: Ideal IC, Rx Scheme #2: R-ML, both schemes are assumed ideal channel estimation and no EVM.

	SourceZTE(R1-156081)
	Cell average
	14.38
	15.263
	6.14%
	
	

	
	Cell edge
	0.253
	0.326
	28.66%
	
	

	
	Note
	Rx Scheme #1: R-ML. Ideal channel estimation, no EVM


Table 6.1-3: MUST Category 3 with 2 transmit antennas for wideband scheduling
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Sharp

(5572)
	Cell average
	14.89
	15.99
	7.4 %
	15.94
	7.1 %

	
	Cell edge
	0.331
	0.362
	9.5 %
	0.354
	7.0 %

	
	Note
	Rx Scheme #1: Ideal IC, Rx Scheme #2: R-ML, both schemes are assumed ideal channel estimation and no EVM.

	HW(R1-156110)
	Cell average
	
	
	11.8%
	
	8.01%

	
	Cell edge
	
	
	
	
	

	
	Note
	10 UEs/cell, Rx Scheme #1: R-ML, Rx Scheme #2:CW-IC 

	HW(R1-156110)
	Cell average
	
	
	14.79%
	
	8.54%

	
	Cell edge
	
	
	
	
	

	
	Note
	20 UEs/cell, Rx Scheme #1: CW-IC, Rx Scheme #2: R-ML


Tables 6.1-4 – 6.1-6 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 for MUST Categories 1, 2, and 3, respectively when subband scheduling is used.
Table 6.1-4: MUST Category 1 with 2 transmit antennas for subband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	MTK(R1-154456)
	Cell average
	24.39
	26.45
	8.45%
	
	

	
	Cell edge
	0.523
	0.594
	13.58%
	
	

	
	Note
	Ideal CWIC; genie CE/NE; no EVM

	HW(R1-156110)
	Cell average
	
	
	13.4%
	
	

	
	Cell edge
	
	
	16.6%
	
	

	
	Note
	RX #1: hard CW-IC and no resource alignment, RX #2 R-ML

	LGE(R1-156107)
	Cell average
	21.69
	21.44
	-1.2%
	
	

	
	Cell edge
	0.541
	0.607
	12.2%
	
	

	
	Note
	Rx Scheme #1: Ideal CWIC; Ideal channel estimation 

	China Telecom (R1-154402)
	Cell average
	
	
	13.46%
	
	

	
	Cell edge
	
	
	18.52%
	
	

	
	Note
	Rx Scheme #1: 10UE/Cell, Ideal CWIC; Ideal channel estimation

	Intel Corporation (R1-155323)
	
	20.02
	20.12 
	4.9%
	20.13 
	5.4%

	
	
	0.46 
	0.51 
	11%
	0.52 
	13%

	
	
	Rx Scheme #1: R-ML 
Rx Scheme #2:Ideal IC
No impairments


Table 6.1-5: MUST Category 2 with 2 transmit antennas for subband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	DCM (5931)
	Cell average
	23.70
	26.61
	12.28%
	
	

	
	Cell edge
	0.476
	0.5503
	15.61%
	
	

	
	Note
	Rx Scheme #1: R-ML

	HW(R1-156110)
	Cell average
	
	
	13.4%
	
	12.7%

	
	Cell edge
	
	
	16.6%
	
	16.1%

	
	Note
	RX #1: hard CW-IC and no resource alignment, RX #2 R-ML


Table 6.1-6: MUST Category 3 with 2 transmit antennas for subband scheduling
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Tables 6.1-7 – 6.1-9 show the system level evaluation results for 4 transmit antennas in MUST Scenario 1 for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.1-7: MUST Category 1 with 4 transmit antennas for wideband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source1
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source2
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Table 6.1-8: MUST Category 2 with 4 transmit antennas for wideband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Table 6.1-9: MUST Category 3 with 4 transmit antennas for wideband scheduling
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Tables 6.1-10 – 6.1-12 show the system level evaluation results for 4 transmit antennas in MUST Scenario 1 for MUST Categories 1, 2, and 3, respectively when subband scheduling is used. 
Table 6.1-10: MUST Category 1 with 4 transmit antennas for subband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source1
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source2
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Table 6.1-11: MUST Category 2 with 4 transmit antennas for subband scheduling

	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


Table 6.1-12: MUST Category 3 with 4 transmit antennas for subband scheduling
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	

	Source
	Cell average
	
	
	
	
	

	
	Cell edge
	
	
	
	
	

	
	Note
	


6.1.2
MUST Scenario 2

6.1.3
MUST Scenario 3
6.2 Evaluation results for FTP traffic
6.2.1
MUST Scenario 1

Tables 6.2-1 – 6.2-3 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 with a middle traffic load of 60% RU for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.2-1: MUST Category 1 with 2 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	LGE(R1-156107)
	Mean UPT
	12.542
	12.735
	1.5%
	
	

	
	5%ile UPT
	1.296
	1.35
	4.2%
	
	

	
	50%ile UPT
	8.423
	8.621
	2.4%
	
	

	
	95%ile UPT
	38.095
	37.736
	-0.9%
	
	

	
	RU
	0.61
	0.6
	
	
	

	
	Served/Offered
(# of subframes simulated)
	0.957
(10000)
	0.958
(10000)
	
	
	

	
	λ / packet size
	1.9 / 500KB

	
	Note
	Rx Scheme #1: Ideal CWIC; Ideal channel estimation

	Ericsson (R1-156084)
	Mean UPT
	13.669
	14.488
	6%
	
	

	
	5%ile UPT
	1.86
	2.03
	9%
	
	

	
	50%ile UPT
	9.937
	10.661
	7%
	
	

	
	95%ile UPT
	39.164
	42.277
	8%
	
	

	
	RU
	60%
	58%
	-
	
	

	
	Served/Offered
(# of subframes simulated)
	97% (46000)
	97%

(46000)
	-
	
	

	
	λ / packet size
	2.0197/500kB

	
	Note
	Rx Scheme #1: Ideal IC; ideal LA


Table 6.2-2: MUST Category 2 with 2 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	ZTE(R1-156081)
	Mean UPT
	11.4256
	12.5984
	10.26%
	
	

	
	5%ile UPT
	1.4161
	1.7400
	22.87%
	
	

	
	50%ile UPT
	7.6078
	8.7800
	15.41%
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	61.89%
	58.32%
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	Rx Scheme #1: R-ML, ideal channel estimation, no EVM

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-3: MUST Category 3 with 2 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Ericsson (R1-156084)
	Mean UPT
	13.669
	13.556
	-1%
	
	

	
	5%ile UPT
	1.86
	1.938
	4%
	
	

	
	50%ile UPT
	9.937
	9.998
	1%
	
	

	
	95%ile UPT
	39.164
	38.884
	-1%
	
	

	
	RU
	60%
	60%
	-
	
	

	
	Served/Offered
(# of subframes simulated)
	97%

(46000)
	98% 

(46000)
	
	
	

	
	λ / packet size
	2.0197/500kB

	
	Note
	Rx Scheme #1: ideal IC, ideal LA

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Tables 6.2-4 – 6.2-6 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 with a high traffic load of ~80 - 90% RUs for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.2-4: MUST Category 1 with 2 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-5: MUST Category 2 with 2 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-6: MUST Category 3 with 2 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Tables 6.2-7 – 6.2-9 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 with a middle traffic load of 60% RU for MUST Categories 1, 2, and 3, respectively when subband scheduling is used. 
Table 6.2-7: MUST Category 1 with 2 transmit antennas for subband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	MTK(R1-156139)
	Mean UPT
	11.04
	10.93
	-1.00%
	
	

	
	5%ile UPT
	1.83
	1.84
	0.55%
	
	

	
	50%ile UPT
	7.62
	7.55
	-0.92%
	
	

	
	95%ile UPT
	32.26
	32.26
	0.00%
	
	

	
	RU
	66.4%
	66.8%
	
	
	

	
	Served/Offered
(# of subframes simulated)
	99.55%
	99.71%
	
	
	

	
	λ / packet size
	11.0 / 100 Kbytes

	
	Note
	11.04

	HW(R1-156110)
	Mean UPT
	
	
	2.3%
	
	

	
	5%ile UPT
	
	
	3.5%
	
	

	
	50%ile UPT
	
	
	3.7%
	
	

	
	95%ile UPT
	
	
	0.0%
	
	

	
	RU
	66.2%
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	99.7%
	
	
	
	

	
	λ / packet size
	

	
	Note
	RX #1: hard CW-IC and no resource alignment

	Intel Corporation (R1-155323)
	Mean UPT
	16.13
	16.17
	0.2%
	16.41 
	1.7%

	
	5%ile UPT
	2.10
	2.21
	5.2%
	2.30 
	9.5%

	
	50%ile UPT
	9.96
	10.04 
	0.8%
	10.10
	1.4%

	
	95%ile UPT
	
	
	
	
	

	
	RU
	~82%
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	96.5%
	
	
	
	

	
	λ / packet size
	1.8 / 0.5 Mbytes

	
	Note
	Rx Scheme #1: R-ML 
Rx Scheme #2:Ideal IC
No impairments


Table 6.2-8: MUST Category 2 with 2 transmit antennas for subband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	DCM(5931)
	Mean UPT
	13.90
	14.25
	2.52%
	
	

	
	5%ile UPT
	1.856
	1.931
	4.04%
	
	

	
	50%ile UPT
	9.303
	9.756
	4.87%
	
	

	
	95%ile UPT
	42.11
	42.11
	0.04%
	
	

	
	RU
	64.83%
	64.11%
	-
	
	

	
	Served/Offered
(# of subframes simulated)
	99.82%
	99.83%
	-
	
	

	
	λ / packet size
	11.0 / 100 KB

	
	Note
	Rx Scheme #1: R-ML

	HW(R1-156110)
	Mean UPT
	
	
	2.3%
	
	1.9%

	
	5%ile UPT
	
	
	3.5%
	
	3.4%

	
	50%ile UPT
	
	
	3.7%
	
	3.6%

	
	95%ile UPT
	
	
	0.0%
	
	0.0%

	
	RU
	66.2%
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	99.7%
	
	
	
	

	
	λ / packet size
	

	
	Note
	RX #1: hard CW-IC and no resource alignment, RX #2 R-ML


Table 6.2-9: MUST Category 3 with 2 transmit antennas for subband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Tables 6.2-10 – 6.2-12 show the system level evaluation results for 2 transmit antennas in MUST Scenario 1 with a high traffic load of ~80 - 90% RUs for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.2-10: MUST Category 1 with 2 transmit antennas for subband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Intel Corporation (R1-155323)
	Mean UPT
	8.33
	8.7
	4.4%
	8.76
	5.1%

	
	5%ile UPT
	0.73
	0.81
	11.0%
	0.81
	11.0%

	
	50%ile UPT
	4.3
	4.79
	11.4%
	4.8
	11.6%

	
	95%ile UPT
	
	
	
	
	

	
	RU
	91%
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	93.4%
	
	
	
	

	
	λ / packet size
	12 / 0.1 Mbytes

	
	Note
	Rx Scheme #1: R-ML 
Rx Scheme #2:Ideal IC
No impairments

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-11: MUST Category 2 with 2 transmit antennas for subband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-12: MUST Category 3 with 2 transmit antennas for subband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Tables 6.2-13 – 6.2-15 show the system level evaluation results for 4 transmit antennas in MUST Scenario 1 with a middle traffic load of 60% RU for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.2-13: MUST Category 1 with 4 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Ericsson (R1-156084)
	Mean UPT
	15.39
	15.87
	3%
	13.61
	-12%

	
	5%ile UPT
	2.23
	2.50
	12%
	1.87
	-16%

	
	50%ile UPT
	11.80
	12.44
	5%
	10.03
	-15%

	
	95%ile UPT
	42.42
	43.31
	2%
	39.45
	-7%

	
	RU
	60%
	58%
	-
	65%
	-

	
	Served/Offered
(# of subframes simulated)
	98%

(32000)
	98%

(32000)
	-
	97%

(32000)
	-

	
	λ / packet size
	2.47 /500kB

	
	Note
	Ideal IC, ideal LA; Rx Scheme #2 = MUST with codebook subset restriction

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-14: MUST Category 2 with 4 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-15: MUST Category 3 with 4 transmit antennas for wideband scheduling for middle traffic load (~60% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Tables 6.2-16 – 6.2-17 show the system level evaluation results for 4 transmit antennas in MUST Scenario 1 with a high traffic load of ~80 - 90% RUs for MUST Categories 1, 2, and 3, respectively when wideband scheduling is used. 
Table 6.2-16: MUST Category 1 with 4 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 1

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-17: MUST Category 2 with 4 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 2

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


Table 6.2-18: MUST Category 3 with 4 transmit antennas for wideband scheduling for high traffic load (~80% – 90% RU)
	Source
	Throughput (Mbps)
	Baseline
	MUST Category 3

	
	
	
	Rx Scheme #1
	Gain
	Rx Scheme #2
	Gain

	Source 1
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	

	Source 2
	Mean UPT
	
	
	
	
	

	
	5%ile UPT
	
	
	
	
	

	
	50%ile UPT
	
	
	
	
	

	
	95%ile UPT
	
	
	
	
	

	
	RU
	
	
	
	
	

	
	Served/Offered
(# of subframes simulated)
	
	
	
	
	

	
	λ / packet size
	

	
	Note
	


6.2.2
MUST Scenario 2

6.2.3
MUST Scenario 3
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