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1. Introduction

Based on the updated system level simulation assumptions [1] and the further results for sub 6GHz were provided in this contribution.
2. Simulation assumption
· Simulation Metrics
In [1] the simulation metrics is to log the 20th percentile, 50th percentile and 90th percentile of CDF for number of cells to be detected and number of beams to be detected, where the CDF is to collect the cell edge UEs.

	· Cell edge UE
· A cell edge UE is defined as a UE with SSB cell RSRP in the lowest 5th percentile.

· Metrics such as X%-tile CDF of number of detectable cells/beams for cell edge UE may be collected for cell edge UE in addition to statistics for the full population of UEs to investigate conditions for UEs in potential handover situations.


20%-tile cell edge UEs’ CDF means only 1% UEs in the network are observed. In our experience, observing 5% UEs in the whole network is appropriate. So in our simulation, we use the following metrics:

· Collecting the cell edge UEs’s SINR
Definition of cell edge UE: a UE with SSB cell RSRP in the lowest 10th percentile.
The following simulation steps are listed:
Step 1: Log the best beam SINR CDF of the cell edge UEs;

Step 2: Log the 2nd beam SINR CDF of the cell edge UEs;

….

Step N: Log the Nth beam SINR CDF of the cell edge UEs;

Step N+1: Log 50% of SINR CDF of the N strongest beams in step 1~ N.

3. Simulation results

It is agreed in RAN1,

	· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are

· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements


In this simulation, the SS block number within SS burst set M is set to 8 in order to simulate sub 6GHz scenario. The UE receiver with omnidirectional antenna is considered. 
3.1. Urban Macro (4GHz)
In this section, the simulation results of Urban Macro at 4GHz are provided. Assuming each cell transmits 8 SS blocks within SS burst set.
· M (number of SS-blocks within SS burst set) = 8 (4H2V).
· BS (M,N,P,Mg,Ng) = (2,4,2,1,1).

· Direction of beams covers [-pi/3, pi/3] in azimuth domain and [pi/2, 8*pi/9] in zenith domain. Followings angles are used for analog beamforming:

· Beam directions for each cell:

· Azimuth angle: -3*pi/12, -pi/12, pi/12, 3*pi/12

· Zenith angle: 5*pi/8, 7*pi/8
· For UE distribution, O2I penetration loss models for higher carrier frequency, the ratio of low-loss model is 80% and the ratio of high-loss model is 20%.
3.1.1. Results of Beam Detection
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	(a) CDF of number of detected beams
	(b) CDF of SINR measured on beams

	Figure 1-1. Simulation results with M=8 for urban macro 4GHz


Table 1-1: Beam number vs side condition with M=8 for urban macro 4GHz
	50% SINR (dB)
	1st strongest beam
	2nd strongest beam
	3rd strongest beam
	4th strongest beam
	5th strongest beam
	6th strongest beam
	7th strongest beam
	8th strongest beam

	RS side condition
	4.1
	0.7
	-1.5
	-2.8
	-4.0
	-5.1
	-6.1
	-7.0


Observation 1: For urban macro 4GHz with 8 SS blocks within SS burst set, total 6 beams are observed, of which 3 beams belong to serving cell and 3 beams belong to neighbour cells. 

3.1.2. Results of Cell Detection
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	(a) CDF of number of detected cells
	(b) CDF of best SINR measured on cells

	Figure 1-2. Simulation results with M=8 for urban macro 4GHz


Table 1-2: Cell number vs side condition with M=8 for urban macro 4GHz
	50% SINR (dB)
	1st strongest cell
	2nd strongest cell
	3rd strongest cell
	4th strongest cell
	5th strongest cell
	6th strongest cell

	RS side condition
	4.1
	-0.5
	-3.9
	-6.8
	-9.0
	-11.2


For urban macro 4GHz with 8 SS blocks within SS burst set, 3 cells are observed, of which 1 is serving cell, 2 are neighbour cells. That’s to say, total 3 beams are detectable for 2 neighbour cells. The SINR of the best SS block of the 3rd detectable cell is -3.9dB.
Observation 2: For urban macro 4GHz with 8 SS blocks within SS burst set, 3 cells are observed, of which 1 is serving cell, 2 are neighbour cells.
4. Conclusion
This contribution provides the further system level simulation results for sub 6GHz. The following observations are
Observation 1: For urban macro 4GHz with 8 SS blocks within SS burst set, total 6 beams are observed, of which 3 beams belong to serving cell and 3 beams belong to neighbour cells. 

Observation 2: For urban macro 4GHz with 8 SS blocks within SS burst set, 3 cells are observed, of which 1 is serving cell, 2 are neighbour cells.
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