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1. Introduction
In RAN4#98-e meeting, a discussion on FDD HPUE SI was documented in [1] and a simulation assumption was agreed in [2]. 
In this contribution, dynamic system evaluation results of PC2 UE for NR FDD was provided. In addition, we also simulated a few more conditions, try to have more understanding of the behaviours.
2. Discussion
2.1 Simulation Assumptions 
The assumptions below were based on [2]:
Table 1. Simulation Assumptions
	Configuration parameters
	Values

	Scenario
	Urban macro

	ISD
	500 m

	Duplexing
	FDD

	Carrier frequency
	2.1GHz

	Modulation
	Up to 64QAM, 256QAM is optional

	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)

	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)

	Scheduling
	PF

	Receiver
	MMSE-IRC

	Channel estimation
	Ideal

	Power control parameter
	P0=-76, alpha = [0.6, 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 Byte, 
arrival rate:1 packet/200ms]

	Uplink duty cycle
	50%, 100%


2.2 Simulation Results
Gain for Cell average and Edge
Dynamic simulation results were provided. 
It is noted that the 50% duty cycle here means only 50% slot would be allowed within a subframe as in [3], and here it is only applicable to UE which operate larger than 23dBm. This power related restriction is by our understanding helpful for performance improvement. 

Actually, the uplink transmission time is much smaller than 50% under current traffic model, and per-subframe 50% maybe a bit strict.
Table 2: Simulation Results for Alpha =0.6

	Antenna
	Max Tx power/dBm
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100%
	190.2
	3.58
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100%
	191.9
	4.72
	0.9%
	32.0%

	BS: 4R UE: 1T
	26
	50%
	190.3
	3.31
	0.07%
	-7.4%


Table 3: Simulation Results for Alpha =0.8

	Antenna
	Max Tx power/dBm
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100%
	149.5
	3.27
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100%
	182.0
	3.35
	21.8%
	2.2%

	BS: 4R UE: 1T
	26
	50%
	177.0
	1.53
	18.4%
	-53.4%


Observation 1: 
· The overall gain is much smaller compared to [3] and there exist some negative gain case.
· Alpha values have significant impact on the gain. 
· Though Alpha = 0.8 generally have larger gain for cell average, the absolute value is smaller than alpha=0.6. It maybe because higher interference.
· Under 50% (per-subframe) restriction, generally there is some performance penalty, particularly for cell edge.
Tx power CDF

The CDF curve of UE Tx power is also depicted below:
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Figure 1. Tx power CDF for Alpha = 0.6
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Figure 2. Tx power CDF for Alpha = 0.8
Another dimeson is only select the case of Max power = 26dBm and check the difference of different alpha as Figure 3 shows.
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Figure 3. Tx power CDF for 26dBm (Alpha = 0.6/0.8)
Observation 2: Alpha = 0.8 means more UE would be in the state of power saturation.

3. Conclusion

In this contribution, dynamic system simulation results were provided for FDD HPUE SI. The following observations were provided:
Table 2: Simulation Results for Alpha =0.6

	Antenna
	Max Tx power/dBm
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100%
	190.2
	3.58
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100%
	191.9
	4.72
	0.9%
	32.0%

	BS: 4R UE: 1T
	26
	50%
	190.3
	3.31
	0.07%
	-7.4%


Table 3: Simulation Results for Alpha =0.8

	Antenna
	Max Tx power/dBm
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23
	100%
	149.5
	3.27
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100%
	182.0
	3.35
	21.8%
	2.2%

	BS: 4R UE: 1T
	26
	50%
	177.0
	1.53
	18.4%
	-53.4%


Observation 1: 
· The overall gain is much smaller compared to [3] and there exist some negative gain case.
· Alpha values have significant impact on the gain. 

· Though Alpha = 0.8 generally have larger gain for cell average, the absolute value is smaller than alpha=0.6. It maybe because higher interference.

· Under 50% (per-subframe) restriction, generally there is some performance penalty, particularly for cell edge.
Observation 2: Alpha = 0.8 means more UE would be in the state of power saturation.
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