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1 Introduction

In [1], the scenario is captured that both macro layer and micro layer are assumed to support 30GHz frequency band in dense urban two layer scenario for eMBB. This contribution provides initial simulation results of dense urban two layer scenario on 30GHz frequency band.
2 Evaluation Results
In this section we present the throughput (Tput) results of MU-MIMO with proportional fair scheduling. There exist 3 micro TRPs per macro sector which are dropped according to Figure A.2.1-3 and Option 1 in Table A.2.1-9 in [1]. 10 UEs are associated in each TRP that maximizes beamformed RSRP. Specific parameters for simulation can be found in Annex A
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Figure 1: Throughput statistics per UE
Table 1: Average throughput per TRP and 5% cell edge UE throughput 

	
	Dense urban (Overall)
	Macro layer
	Micro layer

	Average Tput per TRP (Mbps)
	482.9
	476.0
	485.2

	5% cell edge UE Tput

(Mbps)
	7.78
	8.66
	7.73


Shown in Figure 1 and Table 1, no coverage hole appears and at least 5 % UEs can be served 7.78 Mbps in current scenario though UEs suffer severe path-loss in high operating frequency band.

Observation 1: Dense urban two layer co-channel scenario on 30GHz frequency band would be feasible.
Due to the higher TRP density of micro layers, UEs are dominantly interfered by micro TRPs rather than by macro TRPs. As in Option 1 in Table A.2.1-9 in [1], the minimum distance between micro TRPs is 57.9m when 3 micro TRPs are deployed per macro TRP and this condition let micro TRPs be placed nearly uniform. According to the cell association rule and the above properties in dropping micro TRPs, macro UEs and micro UEs see similar SNR distribution and interference distribution from micro layer. In summary, we have the following observation. 
Observation 2: Macro UEs and Micro UEs experience similar throughput distribution for the micro TRP deployment scenario provided in Option 1 in [1].

3 Conclusion
This contribution provides preliminary performance results on dense urban two layer scenario when both macro layer and micro layer use 30GHz frequency band. Following observation is made by the evaluation results.
Observation 1: Dense urban two layer co-channel scenario on 30GHz frequency band would be feasible.
Observation 2: Macro UEs and Micro UEs experience similar throughput distribution for the micro TRP deployment scenario provided in Option 1 in [1].
4 References
[1] TR 38.802, “Study on New Radio Access Technology Physical Layer Aspects”, V2.0.0
5  Annex – A: Evaluation assumptions
5.1 Dense urban scenario

	Attributes
	Values or assumptions

	Carrier Frequency
	30 GHz

	Duplex
	TDD

	Mode
	DL only

	Bandwidth
	80MHz

	Subcarrier Spacing
	60kHz

	Channel Model
	Macro layer: 3D UMa in TR 38.900
Micro layer: 3D-UMi in TR 38.900

	TXRU mapping to antenna elements
	One TXRU per panel per polarization

	TXRU mapping weights
	2D TXRU virtualization weights for each panel is the Kronecker product between vertical and horizontal weight vectors taken from DFT, i.e., 2D sub-array partition model defined in TR36.897.

	Criteria for selection for serving TRP
	Maximizing beamformed RSRP where the digital beamforming is not considered.

	Criteria for beam selection for serving TRP
	Select the best beam pair among the limited set of DFT beams, based on the criteria of maximizing receive power after beamforming.

	Criteria for Beam Selection for interfering TRP
	Considering the real traffic in adjacent cells, the actual beam or precoder that is used by the non-serving TRPs in its data transmission is used as interfering beams.

	Constraints for the range of selective beams per TRP sector
	Macro layer: [-60, 60] in azimuth domain and [90, 160] in zenith domain Micro layer: [-90, 90] in azimuth domain and [35, 135] in zenith domain

	Scheduling algorithm
	Proportional fair

	Overhead
	30%

	Traffic Model
	Full buffer


	Transmission scheme
	MU-MIMO (TRP: up to 8 layers, UE: up to 1 layer)

	BS Tx power
	Macro layer: 40dBm
Micro layer: 33dBm

	BS Antenna Configuration
	 (M,N,P,Mg,Ng) = (4,8,2,2,2), (dH,dV) = (0.5, 0.5)λ, (dg,H,dg,V) = (4.0, 2.0)λ

	BS array orientation
	azimuth 0 degree; mechanic downtilt: 0 degree

	UE Configuration
	 (M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ. Θmg,ng=90; Ω0,1=Ω0,0+180;

Notes: the polarization angles are 0 and 90

	UE array orientation
	ΩUT,α uniformly distributed on [0,360] degree, ΩUT,β = 0 degree, ΩUT,γ = 0 degree

	BS antenna height
	Macro layer: 25m

Micro layer: 10m

	UE antenna height
	Same as 3D-UMi in TR36.873

	UE receiver noise figure
	10dB

	UE distribution
	20% Outdoor in cars: 30km/h,

80% Indoor in houses: 3km/h

10 users are associated to each TRP
O2I car penetration loss: N(μ, σP2), μ = 9, and σP = 5
Penetration loss model: 80% low loss, 20% high loss

	Number of the micro TRPs per macro TRP
	3

	Micro TRP placement option
	Dropping in the center of the hotspot area (All micro BSs are all outdoor, according to Figure A.2.1-3 and option 1 in Table A.2.1-9 in [1])

	BS antenna element radiation pattern
	Directional in horizontal, directional in vertical (8dBi gain, HPBW = 65°, vertical tilt 90°, Am=30dB, SLAv=30dB )
Macro layer: Omni

Micro layer: Option 1 is adopted. Omni in horizontal, directional in vertical (5dBi gain, HPBW = 40°, vertical tilt 90°, Am=20dB, SLAv=30dB )

	UE antenna element radiation pattern
	Directional in horizontal, directional in vertical (5dBi gain, HPBW = 90°, vertical tilt 90°, Am=25dB, SLAv=25dB )
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