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Discussion 
1
Introduction 
In RAN4 NR#3 meetings, a WF [1] is agreed with updated system-level simulation results. In this paper, we provide simulation results in sub-6 case.
2
Simulation Assumption
In general, we followed the simulation assumption provided in [1]. In sub-6, we assume single beam is used at BS. Therefore one SSB is transmitted per cell. At UE side, omni-direction antenna was assumed. Also, a beam is detectable if the SINR is not lower than -6dB.
Table 1 System level evaluation assumptions for Urban macro (simplified based on Table A.2.1-1 in TR 36.802)
	Parameters
	Urban macro

	Layout
	Single layer
Macro layer: Hex. Grid

	Inter-BS distance 
	500m 

	Carrier frequency 
	4 GHz

	Channel model
	3D UMa

	BS Tx power 
	49dBm PA scaled down with simulation BW when system BW is higher than simulation BW. Otherwise, 49dBm

	BS antenna height 
	25 m

	BS antenna element gain + connector loss
	See Table A.2.1-4

	BS receiver noise figure
	5dB 

	UE antenna height
	Follow TR36.873 

	UE antenna gain
	Follow the modeling of TR36.873

	UE receiver noise figure
	9dB 

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

80% Indoor in houses: 3km/h

50 users per TRP 


Table 2: Antenna configurations for below 6GHz (simplified based on Table A.2.1-4 in TR 36.802)
	
	Below 6GHz (700MHz, 4GHz)

	TXRU mapping
	Per panel, reuse models in TR 36.897
Consider the following a TXRU to antenna elements mapping as examples

4GHz: 1D DFT per vertical dimension per polarization Companies explain the details of TXRU mapping to antenna elements.

	TXRU mapping weights
	Companies explain the details of TXRU mapping weights.

	Number of BS antenna elements across all panels
	128 

	Number of UE antenna elements
	2

	BS (M,N,P,Mg,Ng)
	(8,8,2,1,1).

	BS antenna element gain pattern
	According to TR36.873

	UE antenna element gain pattern
	Omnidirectional


3
Simulation Results
Figure 1 provides the CDF curves considering all UEs. Figure 1(a) shows the results for number of detected cells, number of detected beams and number of beams from neighboring cell. Figure 1(b) gives the results on the number of detected beams per serving cell and per neighboring cell. We can observed 15% of outage UE, which can detect zero beams and also a 65% of UE can detect only one beam from its serving cell. 
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(a)                                       (b)
Figure 1. CDF curves of all UEs. (a) number of detected beams and number of detected cells (b) number beam per cell 
Figure 2 provides the CDF curves considering cell-edge. The definition of cell-edge UE is those UEs with SSB cell RSRP in the lowest 5th percentile. Figure 2(a) shows the results for number of detected cells, number of detected beams and number of beams from neighboring cell. Figure 2(b) gives the results on the number of detected beams per serving cell and per neighboring cell. It can be observed that the number of cells can be detected by this so-called ‘cell-edge’ UE is less than those detected by all UE. We think this is generally from the definition of cell-edge. If the strongest cell is already very week, then the UE is very unlikely to detect one more cell which we expect even worse RSRP (or SINR).
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(a)                                       (b)
Figure 2. CDF curves of cell-edge UEs. (a) number of detected beams and number of detected cells (b) number beam per cell 

A summary of the 20th percentile, 50th percentile and 90th percentile of CDF for number of cells to be detected and number of beams to be detected are provided in Table 1.
Table1 x%-ile CDF of number of detectable cell and detectable beams 
	
	# of detectable cells
	total # of detectable beams
	# of detectable beams per serving cell
	# of detectable beams per neighbor cell

	
	
	With serving cell
	Without serving cell
	
	

	x%-ile CDF
	20
	50
	90
	20
	50
	90
	20
	50
	90
	20
	50
	90
	20
	50
	90

	cell edge
	1
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0
	0

	all
	1
	1
	2
	1
	1
	2
	0
	0
	1
	1
	1
	1
	0
	0
	1


4
Summary 
In this contribution, we provide our system-level simulations for sub-6 cases.
5
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