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1. Introduction
In RAN4#98bis-e meeting, several evaluation results were provided and the performance gain of HPUE have been shown in some scenarios, but there are still concerns about the higher interference of HPUE is not captured. In [1], it was agreed that further evaluation is needed:

· Results for P0 = -76, alpha = 0.8 under BS 4R UE 1T and P0 = -76, alpha = 0.6 needs further evaluation.
· Companies could provide simulation results with other traffic models.

In this contribution, we provide our dynamic system simulation results and analysis.
2. Discussion
2.1 Simulation Assumptions  
The Table 1 provide the assumptions of this contribution:

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
	Model 1: FTP3, packet size: 100k Byte, 
arrival rate:1 packet/200ms]
Model 2: FullBuffer

	Uplink duty cycle
	50%, 100%



2.2 Simulation Results
In the simulation, we assume that all UE can achieve the high power, and the restriction of 50% dutycycle is same as the previous meeting, which is only allow the UE to activate high-power transmission on half of the slots in a radio frame. 
Table 2: Simulation Results for Alpha =0.6
	Antenna
	Max Tx po-wer/dBm
	Packet size 
	Packet arrival rate
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23 
	100k Byte
	5 file/s
	100%
	190.1
	3.04
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	100%
	192.1
	4.24
	1.0%
	39.4%

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	50%
	190.3
	3.12
	0.1%
	2.7%


Table 3: Simulation Results for Alpha =0.8
	[bookmark: _Hlk67904980]Antenna
	Max Tx po-wer/dBm
	Packet size 
	Packet arrival rate
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23 
	100k Byte
	5 file/s
	100%
	146.2
	1.36
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	100%
	179.8
	1.73
	23.0%
	27.4%

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	50%
	176.9
	1.53
	21.0%
	12.2%



The performance gain of HPUE has shown in above, but in the real scenario, not all of the UE is HPUE. The simulation result can only show the maximum gain in this scenario which may not match the actual situations and it may be more reasonable to limit the proportion of HPUE.

Observation 1: The performance gain of FDD HPUE has been observed for both cell average and cell edge, but it does not match the actual situation in which only part of UE can perform high power. 

Proposal 1: It should be more reasonable to limit the proportion of HPUE in the simulation.

In addition, we still concern about the current traffic model may not reflect the increase of interference due to the UE work in high power mode. We did statistics of the ratio of the utilized resources to the total resource for HPUE, and the result is shown in Table 4:

Table 4: The of ratio of resource utilization
	
	Alpha = 0.6
	Alpha = 0.8

	Ratio 
	14.4%
	2.3%



Apparently, the current traffic model has a quite low data density, and when the proportion of HPUE is higher (i.e., alpha = 0.8), the resource utilization ratio is lower, because the HPUE can quickly transmit data and release resources. This also means that the interference of high power transmission may be hidden by the low data density. In addition, the 50% restriction under the current traffic model seems meaningless. In Table 5, we provide the result of the full-buffer model:

Table 5-1: Simulation Results for Alpha =0.6 of full-buffer model

	Antenna
	Max Tx po-wer/dBm
	Packet size 
	Packet arrival rate
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23 
	100k Byte
	5 file/s
	100%
	41.5
	0.7
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	100%
	40.9
	0.7
	-1.37%
	0 %


Table 5-2: Simulation Results for Alpha =0.8 of full-buffer model
	Antenna
	Max Tx po-wer/dBm
	Packet size 
	Packet arrival rate
	Duty cycle
	Cell avg.  UPT/Mbps
	5% UPT/Mbps
	Cell avg. UPT gain
	5% UPT gain

	BS: 4R UE: 1T
	23 
	100k Byte
	5 file/s
	100%
	141.4
	2.05
	0%, baseline
	0%, baseline

	BS: 4R UE: 1T
	26
	100k Byte
	5 file/s
	100%
	140.7
	1.97
	-0.47%
	-3.75%



The full-buffer model cannot reflect the actual operation situation of UE, but it implies that when data density is high, the HPUE cannot bring the performance gain anymore due to the higher interference.

Observation 2: The data density of the current traffic model is too low to reflect the interference of HPUE. 
 
Proposal 2: The higher data density traffic model is also needed for the performance evaluation.
3. Conclusion
In this contribution, the simulation result is provided and the proposals are as follows:
Observation 1: The performance gain of FDD HPUE has been observed for both cell average and cell edge, but it does not match the actual situation in which only part of UE can perform high power. 

Observation 2: The data density of the current traffic model is too low to reflect the interference of HPUE. 

Proposal 1: It should be more reasonable to limit the proportion of HPUE in the simulation.

Proposal 2: The higher data density traffic model is also needed for the performance evaluation.
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