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1. Introduction

Last meeting the system level simulation assumptions were agreed [1]. This paper provides the preliminary results on system level simulation in NR.
2. Simulation assumption
· Simplified SS block transmission model

The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity SS block. In this simulation, SS blocks from different cells are transmitted as a TDM scheme. There are some assumptions on the SS block transmission.

-The timing of all SS blocks from different cells are fine synchronized, 
-SS block number within SS burst set of the all cells are the same, 

-SS block beam transmission index of different cells are in the same sequence.
Based on the above simplified SS block transmission model, the interference part comes from the same beam index of the neighbour cells when calculating SS block based SINR.
· Simulation target

· Number of SS block beams which can be detectable
· Number of cells which can be detectable
Note: A cell is called a detected cell to a UE if one of its beams is detected by that UE.

· Simulation Metrics
The target of the simulation is to evaluate the number of detectable beams and cells. In our understanding the UE in cell edge has the possibility of observing multiple beams and cells. So in the following we provide two metrics to observe the statistics characteristic of “cell edge” UEs.
· Alternative 1: Collecting all UEs’s SINR
The following simulation steps are listed:
Step 1: Log the best beam SINR CDF of all the UEs in the simulation;

Step 2: Log the 2nd beam SINR CDF of all the UEs in the simulation;

….

Step N: Log the Nth beam SINR CDF of all the UEs in the simulation;

Step N+1: Log 5% of SINR CDF of the N strongest beams in step 1~ N.
Note: The beams observed by UE will be logged on condition that the span of the powers between the strongest and the weakest beams is within [10dB].
· Alternative 2: Collecting the cell edge UEs’s SINR
Definition of cell edge UE: the 10% worst UEs based on received power(RSRP).
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.
 (Note: this likely responds to 5% SINR CDF of the N strongest beams of all UEs in alternative 1)
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 and 24 respectively in order to simulate the sub 6G and above 6GHz scenarios. The UE receiver with omnidirectional antenna is considered. 
3.1. M (number of SS-blocks within SS burst set) = 8
In this simulation scenario, BS (M,N,P,Mg,Ng) = (2,4,2,1,1).
3.1.1. Results of alternative 1
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	(a) CDF of number of detected beams
	(b) CDF of number of detected beams

	Figure 1. Simulation results with M=8 using alternative 1


Table 1-1: Beam number vs side condition with M=8 using alternative 1
	5% SINR (dB)
	1st strongest beam
	2nd strongest beam
	3rd strongest beam
	4th strongest beam
	5th strongest beam
	6th strongest beam

	RS side condition
	0.5
	-2.6
	-6.5
	-9.6
	-12.8
	-16.5


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

	RS side condition
	-0.5
	-8.5
	-11.3
	-12.8
	-14.1
	-14.8


Observation 1: By using alternative 1 when 8 SS-blocks within SS burst set are transmitted, 3 beams and 2 cells can be detected providing side condition is about -6dB.
3.1.2. Results of alternative 2
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	(a) CDF of number of detected beams
	(b) CDF of number of detected beams

	Figure 2. Simulation results with M=8 using alternative 2


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

	RS side condition
	1.4
	-1.7
	-4.4
	-6.1
	-7.1
	-8.1


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

	RS side condition
	1.4
	-2.9
	-5.4
	-7.5
	-8.9
	-9.6


Observation 2: By using alternative 2 when 8 SS-blocks within SS burst set are transmitted, 4 beams and 3 cells can be detected providing side condition is about -6dB.
3.2. M (number of SS-blocks within SS burst set) = 24

In this simulation scenario, BS (M,N,P,Mg,Ng) = (4,8,2,1,1).
3.2.1. Results of alternative 1
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	(a) CDF of number of detected beams
	(b) CDF of number of detected beams

	Figure 3. Simulation results with M=24 using alternative 1


Table 3-1: Beam number vs side condition with M=24 using alternative 1
	5% SINR (dB)
	1st strongest beam
	2nd strongest beam
	3rd strongest beam
	4th strongest beam
	5th strongest beam
	6th strongest beam

	RS side condition
	1.8
	-0.8
	-4.1
	-7.3
	-10.7
	-14.5


Table 3-2: Cell number vs side condition with M=24 using alternative 1
	5% SINR (dB)
	1st strongest cell
	2nd strongest cell
	3rd strongest cell
	4th strongest cell
	5th strongest cell
	6th strongest cell

	RS side condition
	1.1
	-6.7
	-12.1
	-16.8
	-20
	-22


Observation 3: By using alternative 1 when 24 SS-blocks within SS burst set are transmitted, 4 beams and 2 cells can be detected providing side condition is about -6dB.
3.2.2. Results of alternative 2
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	(a) CDF of number of detected beams
	(b) CDF of number of detected beams

	Figure 4. Simulation results with M=24 using alternative 2


Table 4-1: beam number vs side condition with M=24 using alternative 2
	50% SINR (dB)
	1st strongest beam
	2nd strongest beam
	3rd strongest beam
	4th strongest beam
	5th strongest beam
	6th strongest beam

	RS side condition
	1.8
	0.6
	-2.7
	-4.0
	-5.5
	-6.4


Table 4-2: Cell number vs side condition with M=24 using alternative 2
	50% SINR (dB)
	1st strongest cell
	2nd strongest cell
	3rd strongest cell
	4th strongest cell
	5th strongest cell
	6th strongest cell

	RS side condition
	1.8
	-2.8
	-5.7
	-7.8
	-8.8
	-9.1


Observation 4: By using alternative 2 when 24 SS-blocks within SS burst set are transmitted 6 beams and 3cells can be detected providing side condition is about -6dB.
4. Conclusion
This contribution provides the preliminary system level simulation results for NR. Furthermore two metrics are provided to observe the statistics characteristic of “cell edge” UEs.

Observation 1: By using alternative 1 when 8 SS-blocks within SS burst set are transmitted, 3 beams and 2 cells can be detected providing side condition is about -6dB.
Observation 2: By using alternative 2 when 8 SS-blocks within SS burst set are transmitted, 4 beams and 3 cells can be detected providing side condition is about -6dB.
Observation 3: By using alternative 1 when 24 SS-blocks within SS burst set are transmitted, 4 beams and 2 cells can be detected providing side condition is about -6dB.
Observation 4: By using alternative 2 when 24 SS-blocks within SS burst set are transmitted 6 beams and 3cells can be detected providing side condition is about -6dB.
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