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1. Position of the Problem
In 3GPP calibration or performance evaluation exercises, usually a minimum distance is defined between the different nodes dropped within a network. Particularly, a minimum distance between a UE and the eNB in the cell where the UE was dropped is usually specified. This UE – eNB minimum distance is typically 10m in legacy UMi scenario and 35m in legacy UMa scenario. 

In RAN1#73, new scenarios for 3D channel model calibration and evaluation purposes have been introduced, namely 3D UMa and 3D UMi [1]. 

Although the minimum distance is yet to be specified in the official calibration exercise, it is expected that the values for the minimum distance in these new scenarios be similar to those in their counterpart 2D legacy scenarios, i.e. 35m for 3D UMa and 10m for 3D UMi. However, unlike in 2D scenarios, UE dropping in 3D UMa and 3D UMi is in 3D space. Since the current understanding is that the minimum distance is a 2D distance, UEs dropped within a 2D distance larger than e.g. 35m (the minimum distance in UMa) but at above-ground elevation are likely to be closer, from an electromagnetic propagation (i.e. 3D distance) perspective, to the eNB. In that case, it may be that the current pathloss models do not apply for such UEs, see Fig. 1:
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Figure 1-Position of the problem. 2 UEs dropped at different elevations but at the same 2D distance from the BS, a pre-defined minimum distance. However, electromagnetic rays emitted by the eNB reach faster the elevated UE than the ground UE, due to a shorter 3D distance. In this case, it is not clear whether the goals targeted by setting the minimum distance (e.g. validity of a propagation model) still hold true for the elevated UE.  
To remedy such potential issue, we propose the following alternatives: 

Proposal

· Alt 1 

· If the 3D distance is to be introduced
, define the UE – eNB minimum distance dmin in a 3D sense. Precisely: UEs cannot be dropped inside a ball centered at the eNB and with radius: 
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 is the legacy 2D minimum distance. 

· Toy Example
· Legacy minimum distance

· Do not drop UEs within 2D distance shorter than 
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· UMa eNB height 
· 
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· Thus, new minimum distance rule: 
· Do not drop UEs within 3D distance shorter than 
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· Notice that this new requirement is transparent to ground UEs, they will be still within 2D distance of 35 m or more

· Notice that this requirement will only affect elevated UEs. Particularly, UEs at the same height as the eNB will be 43 m or more away from the eNB, instead of 35 m or more using the legacy dropping rule. 
· Alt 2

· Otherwise, choose a larger UE – eNB minimum (2D) distance for 3D UMa and 3D UMi than the minimum distances in legacy UMa and UMi, respectively, such that the new minimum distance is large enough to ensure the propagation model is valid for 3D-dropped UEs that are closest (in the 3D distance sense) to the eNB. 
· Closest UEs in the 3D distance sense are indoor UEs at the same height as the eNB. 

· Thus, using the same assumptions as in the previous toy example, this new alternative suggests a minimum 2D distance of 43m for 3D UMa 
Figure 2 illustrates the difference between the two proposals.
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Figure 2- Illustration of the two proposals to maintain a minimum perimeter around an eNB when dropping UEs in 3D. Alt. 1 (yellow ochre) is more complicated but ensures maximum spatial distribution of the UEs within the cell. Contrarily, Alt. 2 is simpler to define at the cost of lower cellular UE density. As an illustrative example, if the BS height is 25 m, then the conventional 2D dropping rule requires a minimum 2D distance of 35 m between the eNB and a UE, proposed Alt. 1 requires a minimum 3D distance of 
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 and, finally, proposed Alt. 2 requires a minimum 2D distance of 43m. Our preference goes to Alt. 2, but no strong opinions here.   
2. Conclusion

In 3GPP calibration exercises and simulations for evaluation purposes, usually a minimum distance is defined between the different nodes dropped within a network. However, unlike in 2D scenarios, UE dropping in 3D UMa and 3D UMi is in 3D. Since the current understanding is that the minimum distance is a 2D distance, UEs dropped within a 2D distance larger than e.g. 35m (the minimum distance in UMa) but at above-ground elevation are likely to be closer, from an electromagnetic propagation (i.e. 3D distance) perspective, to the eNB. In that case, it may be that the current pathloss models do not apply for such UEs.
To remedy such potential issue, we propose the following alternatives: 

Proposal

· Alt 1 

· If the 3D distance is to be introduced
, define the UE – eNB minimum distance dmin in a 3D sense. Precisely: UEs cannot be dropped inside a ball centered at the eNB and with radius: 


[image: image9.wmf]2

2

2

min,

min

BS

D

h

d

d

+

=

,

where 
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 is the legacy 2D minimum distance and hBS is the BS height. 
· Alt 2

· Otherwise, choose a larger UE – eNB minimum (2D) distance for 3D UMa and 3D UMi than the minimum distances in legacy UMa and UMi, respectively, such that the new minimum distance is large enough to ensure the propagation model is valid for 3D-dropped UEs that are closest (in the 3D distance sense) to the eNB. 

· Closest UEs in the 3D distance sense are indoor UEs at the same height as the eNB. 
Although our preference is to Alt. 2 (for simplicity), we are also fine with Alt. 1.
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� Please refer to our contribution [R1-133304] on this separate issue
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