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1 Introduction
In RAN1#80 meeting, phase 1 evaluation assumptions for uplink has been agreed as in the followings:

· BS antenna element configurations: [M=8, N=4, P=2, Q=8]
· FTP traffic model: Aligned with DL simulation assumptions except with packet size equal to 100kbytes
· Power control parameters: P0=-80dBm, alpha=0.8
See Appendix for more detailed simulation assumptions.

Also, the companies are encouraged to bring the results for following antenna array configurations:
· (M,N,P, Q)= (8,4, 2, 16/32/64)
This contribution includes phase 1 evaluation results for single user (SU) uplink transmission. In Appendix, we also provide simulation results for SU uplink transmission with 16TXRUs in FTP traffic model.
2 Phase-1 evaluation results for FTP model 1
In this section, we present SU uplink evaluation results for phase 1 in homogeneous network. Table 1 and Table 2 represent the phase 1 results in 3D-UMa with ISD=500m and 3D-UMi, respectively. Table 1 and Table 2 show that in contrast with downlink results, uplink edge UPT can be power limited even at low RU. 
Observation: uplink edge UPT can be power limited even at low RU.
Table 1. Phase 1 uplink UPT evaluation results for low, medium, high RUs in 3D-UMa with ISD=500m
	Target RU
	Low RU (~20%)
	Medium RU (~50%)
	High RU (~70%)

	λ & RU
	λ =7.5, RU=19%
	λ =20, RU=48%
	λ =30, RU=60%

	5% UPT [Mbps]
	2.21
	1.92
	1.29

	50% UPT [Mbps]
	16.73
	12.00
	9.05

	Mean UPT [Mbps]
	17.32
	14.50
	11.96


Table 2. Phase 1 uplink UPT evaluation results for low, medium, high RUs in 3D-UMi
	Target RU
	Low RU (~20%)
	Medium RU (~50%)
	High RU (~70%)

	λ & RU
	λ =7.5, RU=17%
	λ =20, RU=44%
	λ =30, RU=57%

	5% UPT [Mbps]
	2.76
	2.11
	1.70

	50% UPT [Mbps]
	30.67
	18.40
	12.27

	Mean UPT [Mbps]
	22.11
	18.83
	14.51


We summarized the relative UPT performance gain of 16 TXRUs over 8 TXRUs in Appendix 2. With the agreed simulation assumptions, 5% UPT gains are larger than that of 50% UPT or mean UPT gains.
3 Conclusion
This contribution has presented phase-1 evaluation results for SU uplink transmission in homogeneous network.
Based on our simulation results, the following conclusions are drawn:
Observation: uplink edge UPT can be power limited even at low RU.
Appendix 1: simulation assumptions
	Parameters
	Proposed Values

	Channel model & BS antenna downtilt
	Align with DL Phase 1 simulation assumptions

	BS antenna element configurations
	[M=8, N=4, P=2, Q=8]

	BS antenna polarization
	Cross-polarized

	UE attachment
	Align with downlink Phase 1 simulation assumptions

	Carrier Frequency
	2GHz

	Network sync
	Synchronized

	System bandwidth
	10MHz (50RBs)

	UE distribution/speed/array orientation/antenna pattern
	Aligned with DL phase 1 simulation assumptions

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	Traffic model
	Aligned with DL simulation assumptions except with packet size equal to 100kbytes

	Scheduler
	PF scheduler (considering single carrier property)

	Receiver
	Ideal channel estimation, both demodulation and sounding

	
	Explicit intercell interference modelling

	
	MMSE-IRC

	Hybrid ARQ
	Maximum 4 transmissions, CC

	Transmission scheme
	1xMR SIMO (MR=Q)

	Maximum UE TX power
	23dBm

	Target BLER
	10%

	Overhead
	2 SC-FDMA symbols per 1ms for the demodulation RS

	
	2 SC-FDMA symbols per 5ms for channel sounding RS

	
	8RBs for PUCCH

	SRS configurations
	5ms of channel sounding RS period (infinite SRS capacity)

	
	4ms of channel sounding delay

	Power control
	P0=-80dBm, alpha=0.8

	Metrics
	Mean, 5%, 50% UPT

	Number of Tx antenna at UE
	1 antenna


Appendix 2: Relative performance gain of 16 TXRU over 8TXRU with FTP model 1
In this section, antenna array configuration for 16 TXRU is [M=8,N=4,P=2,Q=16].
Table 3. Relative UPT performances with 16 TXRU over 8 TXRU for low, medium, high RUs in 3D-UMa with ISD=500m
	Target RU
	Low RU (~20%)
	Medium RU (~50%)
	High RU (~70%)

	λ & RU
	λ =7.5, RU=15%
	λ =20, RU=38%
	λ =30, RU=54%

	5% UPT
	185.1%
	179.4%
	160.5%

	50% UPT
	150%
	131.4%
	129.8%

	Mean UPT
	118.8%
	119%
	116.7%


Table 4. Relative UPT performances with 16 TXRU over 8 TXRU for low, medium, high RUs in 3D-UMi
	Target RU
	Low RU (~20%)
	Medium RU (~50%)
	High RU (~70%)

	λ & RU
	λ =7.5, RU=15%
	λ =20, RU=39%
	λ =30, RU=55%

	5% UPT
	146%
	150.9%
	122.2%

	50% UPT
	100%
	100%
	109.8%

	Mean UPT
	106%
	102.6%
	106.5%
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