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1	Introduction
In RAN4 meeting #84 in Berlin companies provided initial system level simulation result [2 - 7]. In this paper, we present system level simulation results based on the agree assumptions in [1].

2	Discussion
2.1	Simulation setup
In the simulations, we have used the simulation assumptions as agreed in [1]. The network layout is illustrated in figure 1.
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Figure 1 Illustration of the network layout used in the simulation (with one example of UE drop).
We have used an Urban Macro layout with 21 cells and 200ms ISD. The UEs are static and there is 1 UE per cell. A SSB burst periodicity of 20ms has been used which is also used as UE sampling rate. I.e. the UE measurement rate is 20ms. We have applied an offset between the SSB transmissions in order to reduce that SSB transmissions from different cells collide. By applying a random offset between the SSB transmissions the beam collisions during measurement are randomized
An L1 measurement filter of 4 samples has been applied, which together with the SSB transmission offset reduces the interference seen by the UE when performing SSB based measurements.
In the 4GHz scenario we use 1 beam per cell covering the full sector while at 30GHz we used narrow beams with 11 beams for covering the sector. Each beam transmits SSB.
More detailed assumptions can be found in Appendix A.
2.2	Simulation results
We present two sets of results. In the first set of results we have used an omni directional antenna at the UE at both 4GHz and 30GHz. In the second set of results the UE has 2 panels with 5 dBi directional antennas at 0° and 180° when operating in 30GHz.

2.1.1 Simulation results with omni directional antenna
In the first set of results we have used omni directional antenna assumptions at the UE side at both 4GHz and 30GHz. The results are shown in figure 2.
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Figure 2 Number of identified cells using omni directional assumption at the UE.
We observe from these results that at 4GHz there is always at least 1 BS identified (and therefore also 1 beam).
At 30GHz there is about 3% of the measurement periods where the UE is not able to identify any cell. This also means that in this case there is also 3% of the time when the UE cannot identify a beam. Once a cell has been identified there is always at least 1 beam identified.
Observation 1: Omni directional antenna assumption should not be used when developing UE requirements for higher carrier frequencies.

2.1.2 Simulation results not using omni directional antenna at 30GHz
In the second set of results we have used omni directional antenna assumptions at the UE side at 4GHz and 2 panels with 5 dBi directional antennas at 0° and 180° when operating in 30GHz.
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Figure 3number of identified cells and beams using omni direction antenna at 4GHz and 2 antenna panels at 30GHz.
Using a 2-panel assumption at the UE side we observe that in more than 99% of the measurement occasions the UE can detect more than 2 BSs. Additionally, we observe that at least one beam can be identified per identified cell.
From figure 2 we can observe almost all the time (more than 99% of the time) the UE will detect more than 2 cells. Additionally, we see that the number of identified BSs for both 4GHz and 30GHz is within the current LTE requirement concerning number intra-frequency cells the UE should be able to monitor.
As one cell always contain at least one beam the results show that the UE will almost always be able to identify more than one beam. Additionally, the UE will in almost all cases be able to identify 2 or more beams in total. In fact, the results indicate that the UE will be able to identify 7 beams per cell. The total number of beams the UE can detect seems to be at most 14 at 30GHz.
From the results, it is observable that there is a trend indicating that at higher frequencies, the UE is able to detect more cells than at lower frequencies. This could seem logical based on the simulation setup, but it will also most likely be situation in the field due to the need for more narrow cell sectors and use of beam forming to increase the cell coverage. However, more investigation is needed to decide how this would impact the UE requirements.
Observation 2: At higher frequencies, the UE is able to detect more cells than at lower frequencies.
For lower carrier frequency case (4GHz) the number of identified cells seem to within the current LTE requirement for number of intra-frequency cells to monitor, which indicates that the LTE numbers might be re-usable at least for below 6GHz.
Observation 3: For below 6GHz it seems possible to re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.
The UE minimum requirements related to number of detected cells is discussed in is our companion paper [8].


2.2	Further discussions
From the results, we see that RAN4 will need to discuss UE requirements related to number of cells the UE should be able to monitor (intra-frequency and inter-frequency) as well as the number of SS-Blocks per cell the UE should be able to monitor.
How to address the requirements taking into account lower and higher carrier frequency differences e.g. in terms of L.

3	Conclusion
In this paper, we provided our simulation results for 4GHZ and 30GHz. Based on the discussion we make following observations:
[bookmark: _Hlk492798667]Observation 1: Omni directional antenna assumption should not be used when developing UE requirements for higher carrier frequencies.
Observation 2: At higher frequencies, the UE is able to detect more cells than at lower frequencies.
Observation 3: For below 6GHz it seems possible to re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.
More simulations are needed to decide the number of cells above 6GHz as well as the number of beams.
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A	Simulation Parameters
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4 GHz: 1 panel of 1 “plus” element (2 ants total), omni antenna

30 GHz: 2 panels of 1 “plus” element (2 ants total), oriented at 0° and 180°, 90° hor. and vert. bw
none

3D-UMa, LOS only, all terminals outdoors (no penetration loss)

3GPP_5G (TR 38.900), spatial consistency B, ~1 m s.c. update

identification: RSRP + Es/loT, selection: RSRP_FF

elevation angles: 0° (TRP horizont at 0°)
11 azimuth angles for narrow beams: 40°:10°:140° (TRP bore sight at 90°)

TR 36.814, horiz. bw: 65°, vert. bw: 65°, 8 dBi gain
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