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Introduction
WF on simulation assumptions for system performance evaluation was agreed in last RAN4 meeting. In which both dynamic system level and Monte Carlo based simulation assumptions are included [1].  
Initial system level simulation results were provided in [2]. This contribution provides our further results according to the updated assumptions in the WF. 
Discussion
Simulation assumptions
Table 1 provides the updated simulation assumptions based on [1].
Table 2.1-1: Simulation assumptions
	Configuration parameters
	Values

	Scenario
	Urban macro

	ISD
	500 m

	Duplexing
	FDD

	Carrier frequency
	1.8 GHz, 2.1GHz

	Modulation
	Up to 64QAM 

	Numerology
	15 kHz

	Simulation bandwidth
	40 MHz 

	Transmission scheme
	SU-MIMO

	Codebook
	For 2Tx, codebook [1 1]T is used for transmit diversity

	SU dimension
	1 layer

	Antenna configuration at TRxP
	4Rx, (M, N, P, Mg, Ng) = (1, 4, 2, 1, 2)
32Rx, (M,N,P,Mg, Ng) = (8,8,2,1,1; 2,8)

	Antenna configuration at UE
	1Tx, (M,N,P,Mg, Ng) = (1,1,1,1,1; 1,1),
2Tx, (M,N,P,Mg, Ng) = (1,1,2,1,1; 1,1),

	UE maximal transmit power
	For 1Tx, 23 dBm for each TXRU
For 1Tx, 26 dBm for each TXRU (High power UE)
For 2Tx, 23 dBm for each TXRU (High power UE)

	Scheduling
	PF

	Receiver
	MMSE-IRC

	Channel estimation
	Ideal

	Power control parameter
	P0=-60, alpha = 0.6
P0 = -76, alpha = 0.8
P0=-60, alpha = 0.8

	TRxP number per site
	3

	TRxP number
	21

	Channel model
	UMa following TR 38.901

	Electronic tilt
	102°

	Traffic model
	FTP3, packet size: 100k/10k Byte, arrival rate: 1 packet / 200ms.

	Uplink duty cycle
	50%（PC 2UE）, 100%（PC 3 UE）



Simulation results
In the simulation assumptions, some parameters have more than one set of values. For the different values, more simulation cases are performed.
Table 2 provides the simulation results.
Table 2.2-1: Simulation results for P0 = -76, alpha = 0.8
	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/200ms
	150.11%
	100.03%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/200ms
	147.90%
	101.67%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/200ms
	150.02%
	107.12%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/200ms
	150.18%
	105.24%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/200ms
	159.56%
	105.72%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/200ms
	157.07%
	105.72%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/200ms
	159.78%
	108.69%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/200ms
	159.77%
	108.69%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/1s
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/1s
	151.88%
	100.82%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/1s
	156.11%
	100.53%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/1s
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/1s
	152.96%
	102.23%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/1s
	155.44%
	100.15%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/1s
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/1s
	161.03%
	106.45%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/1s
	160.06%
	106.45%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/1s
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/1s
	161.34%
	108.69%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/1s
	160.23%
	108.69%



Table 2.2-1: Simulation results for P0 = -60, alpha = 0.6
	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/200ms
	148.14%
	100.03%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/200ms
	143.43%
	108.01%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/200ms
	151.49%
	100.97%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/200ms
	151.38%
	104.57%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/200ms
	160.12%
	105.72%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/200ms
	157.12%
	105.72%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/200ms
	163.25%
	108.69%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/200ms
	163.12%
	108.69%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/1 s
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/1 s
	153.16%
	100.78%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/1 s
	151.74%
	104.03%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/1 s
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/1 s
	155.10%
	102.41%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/1 s
	154.49%
	102.41%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/1 s
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/1 s
	162.77%
	106.45%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/1 s
	161.15%
	106.45%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/1 s
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/1 s
	164.53%
	108.69%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/1 s
	164.49%
	108.69%



Table 2.2-1: Simulation results for P0 = -60, alpha = 0.8
	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/200ms
	132.77%
	100.02%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/200ms
	134.44%
	100.81%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/200ms
	127.14%
	100.52%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/200ms
	126.51%
	102.70%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/200ms
	133.91%
	105.12%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/200ms
	132.87%
	105.12%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/200ms
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/200ms
	137.62%
	107.41%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/200ms
	136.81%
	107.41%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100k Byte
	1 file/1 s
	100%
	100%

	BS: 4R UE: 1T
	26
	100k Byte
	1 file/1 s
	127.75%
	100.63%

	BS: 4R UE: 2T
	26
	100k Byte
	1 file/1 s
	128.25%
	101.69%

	BS: 32R UE: 1T
	23
	100k Byte
	1 file/1 s
	100%
	100%

	BS: 32R UE: 1T
	26
	100k Byte
	1 file/1 s
	125.74%
	101.48%

	BS: 32R UE: 2T
	26
	100k Byte
	1 file/1 s
	124.84%
	105.37%

	Antenna
	Max Tx power/dBm
	Packet size
	Packet arrival rate
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	10k Byte
	1 file/1 s
	100%
	100%

	BS: 4R UE: 1T
	26
	10k Byte
	1 file/1 s
	133.45%
	106.45%

	BS: 4R UE: 2T
	26
	10k Byte
	1 file/1 s
	133.46%
	106.45%

	BS: 32R UE: 1T
	23
	10k Byte
	1 file/1 s
	100%
	100%

	BS: 32R UE: 1T
	26
	10k Byte
	1 file/1 s
	137.95%
	107.41%

	BS: 32R UE: 2T
	26
	10k Byte
	1 file/1 s
	137.70%
	107.41%



Observation 1: From the simulation results, performance gain can be observed for both cell average and cell edge cases. And extremely obvious performance gain on cell average throughput is observed. 
Conclusion
This contribution provides simulation results on system performance evaluation for FDD HPUE according to the updated assumptions in last RAN4 meeting. Based on the results, we see obvious performance gain. 
Observation 1: From the simulation results, performance gain can be observed for both cell average and cell edge cases. And extremely obvious performance gain on cell average throughput is observed. 
Proposal 1: It is proposed not to spend more time to justify the obvious system performance gain for FDD HUPE and focus on other remaining issues.
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