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1. Introduction

In 3GPP RAN1 #75 meeting, wrapping models were intensively discussed, and through the email discussion on [75-13], the following agreement on the issue was agreed:

1. Geographical distance based wrapping is baseline for calibration and baseline performance evaluations of urban macro and micro scenarios

2. Companies are strongly encouraged to bring calibration and baseline performance results also for radio distance based wrapping

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

4. The choice of wrapping method and wrapping area size will be revisited in next meeting
In this contribution, two wrapping models are discussed and simulated; radio distance based wrapping and geographical distance based wrapping.
2. Discussion on wrapping models
In RAN1#75 meeting, the issue of a wrapping model is raised [1][2]. There are two possible wrapping models, one of which is geographical distance based wrapping, and the other is radio distance based wrapping model. The former selects a sector out of mirroring sectors based on only Euclidean distance between a sector and an UE. The latter considers pathloss, shadowing effect and antenna gain as well as Euclidean distance when selecting a sector out of the mirrored sectors. Until now, 3GPP has used geographical distance based wrapping, since RSRP is highly dependent on Euclidean distance. However, in 3D MIMO, since an UE is dropped at a vertical position as well as a horizontal position, some sectors with larger distance out of mirroring sectors may have more effect on the UE than the sector with the shortest distance. For example, a high positioning UE may have a good shadowing effect in some specific directions due to fortunately no obstacle between an UE and a sector with large distance. In terms of the observation, it is likely to be more exact to adopt radio distance based wrapping. In contrast, radio distance model has much more complexity than geographical distance one; 7 times calculations of pathloss, shadowing and antenna gain. If considering also all rays based RSRP, we have to calculate 7 times delay, power, and vertical and horizontal angles of each ray. Therefore, adopting radio distance based wrapping needs to be carefully determined.
To more investigate wrapping models, we have simulated coupling loss, geometry and throughput results according to models. Radio distance based wrapping model used in simulations is as follows:
1. Select sites out of mirroring sites, not sectors

2. RSRP of a site is the largest RSRP among 3 sectors.

3. RSRP of a sector is calculated based on only LOS ray.

For the radio distance wrapping model in our simulations, sites are selected out of mirroring sites, not sectors. This is because if sectors are selected, we have more than 19 sites, and some sites are separated into differently located sectors. This seems not appropriate in terms of 19 sites, 57 sectors layout. Especially, if considering CoMP operations with 3D MIMO, sectors can be differently located even within one site in intra-site CoMP scenario, and then, characteristics of correlation between large scale fading parameters within the same site would be changed. This may result in non-intended effect in CoMP scenario.
Also, selection metric and the RSRP calculation for mirroring sites are chosen as simple models to lower simulation burden. Detailed simulation assumptions are given in Annex A.
In Figures 1 and 2, we plot coupling loss and geometry results according to wrapping models for both UMa and UMi scenarios. Figure 1 is for K=M=1 case, and Figure 2 is for K=M=10 case with 102 degree of electric tilting. First of all, it can be observed in Figure 1 that the radio distance based model is superior to geographical distance one in the low signal power region of coupling loss. It may be because some serving cells are determined from more distant cells with better RSRP than the shortest mirroring cells. Also, such serving cells would have low RSRP due to large distance between serving cells and UEs. In contrast, regarding geometry, the performance of radio distance model is worse than that of geographical one. This may be because interference by radio distance based model is larger than the other’s. In addition, we can see that the performance gap of geometry results of UMa is slightly smaller than that of UMi. This can be explained by that since the cell range of UMi is smaller than UMa, radio distant based wrapping model has more effect on the UMi case. 
Observation 1 : For the case of K=M=1, there are some performance gaps between two wrapping models in coupling loss and geometry simulation results.
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Figure 1. Coupling loss and geometry results according to wrapping models for K=M=1
In contrast, it can be seen in Figure 2 that two wrapping models have almost the same performance in both coupling loss and geometry results. The reason of the different performance gaps between K=M=1 case and K=M=10 case is maybe due to whether tilting is used for CRS port or not. Since the K=M=1 case has the maximum power at the direction of 90 zenith angle without any tilting, it is likely that some distant mirroring cells also have high antenna gains. However, if 102 degree of electric tilting is used as the K=M=10 case, mirroring cells with lager Euclidean distance would have smaller antenna gains. Then, this effect may result in that most of mirroring cells with the shortest Euclidean distance are likely to be selected for serving cells in spite of radio distance based wrapping. Based on simulation results and the above observations, we need to carefully determine wrapping model, considering simulation complexity.
Observation 2 : For the case of K=M=10 with 102 electrical tilting, two wrapping models have almost the same performance in both coupling loss and geometry results.
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Figure 2. Coupling loss and geometry results according to wrapping models for K=M=10
3. Conclusion
In this contribution, we discussed radio distance based wrapping and geographical distance based wrapping. Also, we provided simulation results of coupling loss and geometry results. The following observations were given based on the discussion and simulation results:
Observation 1 : For the case of K=M=1, there are some performance gaps between two wrapping models in coupling loss and geometry simulation results.
Observation 2 : For the case of K=M=10 with 102 electrical tilting, two wrapping models have almost the same performance in both coupling loss and geometry results.
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Annex A: Simulation assumptions
Table 1: Simulation assumptions
	Scenarios 
	3D-UMa, 3D-UMi

	Antenna configurations
	config 1) K=M=10, with 0.5λ vertical antenna spacing

config 2) K=1, M=1

	Downtilt
	12 degrees electrical tilt for antenna configuration 1

	Handover margin (for calibration)
	0dB

	UE attachment
	Based on pathloss considering LOS angle

	Fast fading channel
	Fast fading channel is not modeled

	Wrapping method
	1) Geographical distance based
2) Radio distance based

	Metrics
	1) Coupling loss (based on LOS path)

	
	2) Geometry (based on LOS path)
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