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1 Introduction
In RAN1#90 meeting, the potential interference mitigation schemes are indentified and further evaluation are encouraged [1]:
· For Uplink
· Power control-based mechanisms
· Transmission beamforming (optional for evaluations)
· Note 1:  proponents are encouraged to provide results for transmission beamforming when the number of UE Tx antennas is larger than 2.
· Note 2:  proponents are encouraged to provide details of channel models.
· Network coordination
· CoMP
· Note: companies should provide their assumptions on the coordination set size.
· ICIC
· Note: companies should provide their assumptions on the coordination set size.
· Resource reservation
· Other solutions are not precluded
· Implementation based solutions are not precluded in the evaluation

Meanwhile, the results in the contribution from interested companies are agreed to be captured in TR based on following agreement in RAN1#90bis meeting [2]:
· 	Agreement:
· Proposals on Slides 3 and 9 are agreed.
· Proposals on Slides 4-7 are agreed with the following changes on Slide 4:
· FFS: whether solutions on Aerial UE specific P0 may have standard impact (e.g., identification and/or detection of Aerial UE), 
· For solution on Aerial specific P0, note on “This is a standard transparent scheme” is to be removed.
· More power control-based mechanisms for uplink interference mitigation are not precluded and can be further evaluated (i.e., throughput performance) in RAN1#91

In this contribution, the additional simulations results for the power control based mechanism are provided for open loop power control.
2 OLPC parameter optimization simulation

According to the simulation results shown in [3], it can be observed that the performance of UL transmission for both aerial and terrestrial UEs are sensitive to the number of the aerial in each cell. The reason is that most of links between aerial and BS are LoS condition with less large scale fading. The scheduling of one aerial UE will introduce significant interference for other UTs in adjacent cell. In order to improve the performance of scheduled UTs, the enhanced OLPC scheme with UT specifically configured alphautiTR based on following a supported in NR. QCLed, all parameters ation n  beamwidth.  is considered. Moreover, in this contribution, the configuration of OLPC parameters for each UT is conducted by assuming that UE height is known at BS side.

In the system simulation with UMa-AV case 5, the performance of aforementioned approach with detailed listed in Table 1. The simplified parameter configuration principle is used with following steps:
       Step 1: The vertical region is divided into three layers, each corresponding different UTs height, e.g., 
· Layer1: UT height below 30m, same OLPC parameters used for both terrestrial UT and aerial UT;
· Layer2: UT height between 30m~100m, specific OLPC parameters used for aerial UT;
· Layer3: UT height above 100m, specific OLPC parameters used for aerial UT.
Step 2: Same power control parameter are configured to UT per layer via UT specific signaling.

In order to verify the effectiveness of OLPC parameter optimization, same packet arrival rate λ is used in baseline and S-1 and S-2.

	[bookmark: _Ref494485076]Table 1 Parameters for open loop power control Schemes/Parameter
	Terrestrial UT
	Aerial UT

	Baseline
	Po =-80 dBm and alpha = 0.8
	Po =-80 dBm and alpha = 0.8 for all aerial UTs

	Enhancement
	S-1
	Po =-80 dBm and alpha = 0.8
	Po =-80 dBm

	
	
	
	alpha = 0.8 for aerial UT below 30m

	
	
	
	alpha = 0.8 for aerial UT between 30m ~ 100m

	
	
	
	alpha = 0.78 for aerial UT above100m

	
	S-2
	Po =-80 dBm and alpha = 0.8
	Po =-80 dBm

	
	
	
	alpha = 0.8 for aerial UT below 30m

	
	
	
	alpha = 0.74 for aerial UT between 30m ~ 100m

	
	
	
	alpha = 0.72for aerial UT above100m


[bookmark: _Ref494485656]
As shown in Table 2, performance gain can be achieved for all terrestrial UT and most of aerial UT. The reason is that even target Rx power of aerial UT decreases but the positive gain can also be acquired is due to SINR increment, a smaller alpha of aerial UT will reduce the interference to other UTs including other aerial UTs in different cells.

More specifically, for the aerial UT, slightly performance degradation is found the 95%ile UT in S-2. The reason is that for the UT in cell center, which are robust to the interference, the SINR will dramatically decreased when the small transmission power are reduced in case of small alpha. Further studies, e.g., refinement on parameters configuration in both OPLC and CLPC (close-loop power control) can be considered to improve the performance of 95%ile aerial UT.

[bookmark: _Ref498728348]Table 2 Performance evaluation based on proposed scheme
	
	Terrestrial UT

	
	Baseline
	S-1
	S-2

	
	
	Throughput
	Gain (%)
	Throughput
	Gain (%)

	5%
	0.7
	1.3
	74.6
	1.3
	74.2

	50%
	3.4
	5.3
	54.1
	8
	132

	95%
	10.9
	21.6
	98.6
	21.5
	97.9

	
	Aerial UT

	
	Baseline
	S-1
	S-2

	
	
	Throughput
	Gain (%)
	Throughput
	Gain (%)

	5%
	2
	2.4
	17.7
	2.1
	4.5

	50%
	7.6
	10.5
	38.3
	8
	5.4

	95%
	21.2
	26.3
	24.1
	20.3
	-4.2



According to the analysis above, the configuration of OLPC parameter in UT specific way is effective for enhancing UL throughput. The selection of exact value for each UE can be further optimized in the implementation. Based on the preliminary principle that harvesting the largest throughput gain for terrestrial UT while keeping minimum degrade to aerial UT, e.g., the value proposed in S-1. Moreover, the candidates of alpha in current LTE specification is [0, 0.4, 0.6, 0.8, 0.9, 1.0], and more small granularity of alpha should be included to enhance the performance in aerial scenario.

Observation 1: The performances of terrestrial and aerial UTs are improved in case of implementation of small alpha for aerial UTs. Slightly performance degradation occurs for 95%ile aerial UTs.
Proposal 1: The UT-specific configuration of the parameter for power control should be introduced for alleviating the interference from aerial UTs.
Proposal 2: The existing value of candidate alpha should be extended with smaller granularity.

3 Conclusions
[bookmark: _GoBack]In this contribution, the performance evaluation of UL power control based interference mitigation scheme is conducted with following observation and proposal:

Observation 1: The performances of terrestrial and aerial UTs are improved in case of implementation of small alpha for aerial UTs. Slightly performance degradation occurs for 95%ile aerial UTs.
Proposal 1: The UT-specific configuration of the parameter for power control should be introduced for alleviating the interference from aerial UTs.
Proposal 2: The existing value of candidate alpha should be extended with smaller granularity.
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