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1
Introduction
In RAN1 #75 meeting, RAN1 made a good progress on the simulation assumptions for baseline performance and phase 2 calibration including RSRP definition for UE attachment. However, there are still two options remained for wrapping method such as geographical distance based wrapping and radio distance based wrapping and one of the options needs to be selected for future simulations. An e-mail discussion [75-13] was conducted in RAN1 reflector regarding this issue for better progress after RAN1 #75 meeting. As an outcome of the e-mail discussion, followings were agreed:
· Geographical distance based wrapping is baseline for calibration and baseline performance evaluation of urban macro and micro scenarios.
· Companies are strongly encouraged to bring calibration and baseline performance results also for radio distance based wrapping.

· Calibration excel sheet will clearly distinguish between the two wrapping methods.

· The choice of wrapping method and wrapping area size will be revisited in next meeting.

In this contribution, we evaluate the performance of two wrapping options to investigate the potential performance difference between two options in 3D channel model.
2
Wrapping Method for 3D Channel Simulation
Two wrapping methods so-called geographical distance based wrapping and radio distance based wrapping have been discussed as a candidate for system level simulation with 3D channel model and UE dropping in buildings. The wrapping for system level simulation is used to lower the simulation complexity as the total number of cells are limited to 57 cells in a view point of a UE although infinite number cells exist in the real world. The 57 cells may be selected for serving and/or interfering cells based on either geographical distance or radio distance according to the wrapping method which concepts are well explained in [1].
From the simulation complexity perspective, geographical distance based wrapping may have lower complexity as opposed to that for radio distance since the 57 cells is selected simply based on Euclidean distance from the UE location dropped which may be calculated without RSRP calculation. Therefore, a UE may need to calculate RSRP only for the 57 cells selected based on geographical distance to determine a serving cell. On the other hand, the radio distance based wrapping first needs to select 57 cells out of 57 x 7 cells based on received signal quality (e.g., RSRP) and then perform the same operation as the geographical distance based wrapping to determine a serving cell out of 57 cells selected based on radio distance. Therefore, RSRP calculation complexity of radio distance based wrapping is roughly 7 times more than that for geographical distance based wrapping.
So far, the wrapping method for system level simulation has been based on company’s preference and both wrapping methods mentioned above may have the same performance results in 2D channel model with the assumption that all UEs are dropped in ground level. However, it has been raised that the simulation result could be different according to the wrapping method in 3D channel model where 80% UEs are dropped in buildings and LoS probability goes higher as a UE dropped in higher floor. Therefore, there is a possibility that a UE may select a cell outside 57 cells geographically closer. Given that wrapping concept has been started from selecting 57 cells having the strongest signal strength to lower simulation complexity, the radio distance based wrapping seems to be more realistic assumption as long as there is a clear performance difference from geographical distance based wrapping. Therefore, if there is a performance difference between two wrapping method, it seems to be proper to select one method in order to avoid diverse simulation results. Otherwise, the wrapping method can be selected with company’s preference as before.
Proposal 1: select one wrapping method for future system level simulation using 3D channel model if simulation results are different according to the wrapping method.

3
Simulation Results
In order to see the performance difference according to the wrapping method, we evaluated the two wrapping method in system level with two antenna configurations such as config. 1 (K=M=1, N=2) and config. 2 (K=M=10, N=2) in 3D channel. The other simulation assumptions are listed in the table 1 in Annex.

The figure 1 shows the coupling loss according to the wrapping method and the antenna configuration. As seen in the figure, the coupling loss may have a marginal difference between two wrapping methods in low coupling loss region.
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Figure 1. CDF of coupling loss according to the wrapping method (UMa, UMi)
The figure 2 shows the CDF of geometry according to the wrapping method. It is observed from the figure that the geometry of radio distance based wrapping is slightly worse than that of geographical distance since a UE may pick a serving cell with higher signal strength by using radio distance based wrapping which is shown in the coupling loss result while the UE may also select the 56 interfering cell with higher interference level, thus resulting in worse geometry.
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Figure 2. CDF of geometry according to the wrapping method (UMa, UMi)
The figure 3 shows the CDF of distance between UE and serving cell according to the wrapping method and downtilt angle for config. 2. As seen in the figure, up to 5% UE may select serving cell outside 57 cells geographically closed to the UE location when radio distance based wrapping is used. It is also observed that the portion of the UE selecting a serving cell outside the geographical distance gets smaller as the downtilt angle becomes larger in UMa. 
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Figure 3. CDF of distance to serving cell according to the wrapping method (UMa, UMi)
Observations:
· The coupling loss and geometry are slightly different according to the wrapping method

· Up to 5% UE may select a serving cell outside 57 cells geographically closer to the UE location if radio distance based wrapping is used

From the results, it is observed that there is a difference for coupling loss, geometry, and distance between UE and serving cell according to the wrapping method. Considering that the radio distance based wrapping method is more realistic assumption and the UE attachment result is different according to the wrapping method which may result in diverse simulation results, it seems appropriate to use the radio distance based wrapping. 
Proposal 2: use radio distance based wrapping for the future system level simulation using 3D channel model.
3
Conclusion
In this contribution, we discussed two wrapping method for system level simulation using 3D channel model and evaluated the coupling loss, geometry, and distance between UE and serving cell according to the wrapping method in various channel environments. From the discussions and observations, we propose followings:
Proposal 1: select one wrapping method for future system level simulation using 3D channel model if simulation results are different according to the wrapping method.

Proposal 2: use radio distance based wrapping for the future system level simulation using 3D channel model.
References

[1] R1-135767, Initial calibration results for 3D channel model, Ericsson
Appendix
Table 1: Simulation Assumptions

	
	Parameters

	Scenarios
	3D-UMa, 3D-UMi

	BS antenna configurations
	Config 1: K=1, M=1, N=2, ULA, 0.5λ H/V  spacing

Config 2: K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 96, 102 degrees

	MS antenna configurations
	config 1: 2 Rx ULA 0.5λ H  spacing

config 2: 2 Rx X-pol (0/+90)

	System bandwidth
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency 
	2GHz 

	Duplex 
	FDD

	Number of UEs per cell 
	10

	UE distribution 
	Follows 36.873 3D-UMa, 3D-UMi

	UE Speed 
	3km/h

	UE array orientation
	ΩUT,a uniformly distributed on [0,360] degree, ΩUT,b = 90 degree, ΩUT,g = 0 degree

	UE antenna pattern
	Isotropic antenna gain pattern A’(θ’,ф’) = 1

	Wrapping method
	1) Geographical distance based

2) Radio distance based

	Cluster elimination step 6
	scaling factor not changed after cluster elimination

	Handover margin (for calibration)
	0 dB


