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1. Position of the Problem
In 3GPP RAN1, 3D MIMO pathloss modeling is being considered by applying necessary or sufficient modifications to the legacy 2D pathloss formula. One of these possible modifications is the use of the 3D distance instead of the 2D distance in the pathloss formula, currently being considered as a working assumption. The following is taken from [1]:
Working Assumption:

For NLOS/LOS UMa/UMi PL calculations, the 2D distance shall be replaced with 3D distance.
Our view is that this 3D distance is likely to cause confusion during the calibration exercise. 

Indeed, while the pathloss formula uses the 3D distance: 

· The breakpoint distance comparison is based on 2D distance. 

· The LoS probability is also based on the 2D distance, as noted in Chairman’s notes in Fukuoka meeting [2]:

Agreement:

For LOS probability calculation and environment height calculation, 2D distance is used.
To avoid such confusions, we make the following suggestions in this contribution: 

· We show that there is no need to introduce the 3D distance
· We show that it is possible to make the changes in pathloss formula sought by the 3D distance working assumption without explicitly introducing the 3D distance.

These two observations stem from the simple fact that the squared 3D distance is nothing but the sum of the squared 2D distance and squared height, parameters that are already existent in the legacy 2D NLoS pathloss formula. Thus, no new distance parameter need be introduced. By replacing the 3D distance with the 2D distance and UE height, we can avoid any confusion in 3GPP discussions, since the term distance will always refer to a 2D distance. 
2. Notations

The position of a given 3D-dropped UE relative to a given BS can be described by the below figure:
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Figure 1- Geometrical Model
Out of concern for clarity (particularly to avoid confusion between 2D distance and 3D distance), we shall adopt the following notations and conventions:
· d is the 2D distance between the BS and the UE;

· If the UE is not on the ground, then by working assumption (RAN#72, #73) [1], the UE must be an indoor UE, in which case the 2D distance d is the sum of :

· dout: the 2D distance between the BS and the building wall

· din: the 2D distance between the building wall and the UE. By working assumption, din is drawn uniformly from the range [0, 25m].

· r is the 3D distance;

· Δh is the difference in height between the BS and the UE.

3. Current 3D Pathloss Model (Working Assumption)

In 3GPP RAN1, although there is no agreement yet on the pathloss modeling in 3D, current working assumption is:
Working Assumption:

· For NLOS/LOS UMa/UMi PL calculations, the 2D distance shall be replaced with 3D distance.
4. Proposal
4.1. Situtation
In terms of (2D) distance and height dependency, a 2D loss/pathloss formula takes the following shape: 
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 are two (2D)distance-independent terms
. 
The modifications of the pathloss formula sought by RAN1 to model elevation are pretty much the following: 

· Replace in the above formula the 2D distance, d, with the 3D distance, r.

· Add an additional correction term reflecting a decrement (possibly linear) of pathloss with height.
In other words, the future 3D pathloss formula will probably read like the following:
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4.2. Motivation

Since: 
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it is clear that: 
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 being constant). Thus:

· Observation: 
· The 2D distance and the UE height suffice to fully describe the 3D pathloss, irrespective of the expression of the 3D pathloss formula. 

· In particular, the 3D distance is redundant information and need not be a priori known to calculate the 3D pathloss.
4.3. Proposals

As we just mentioned, 3D distance is a redundant information because it is fully described by the UE height and the 2D distance, both of which are already existent. Adding such unnecessary parameter is not only wasteful but also risky, because it may lead to confusion in calibration exercise. If companies have misinterpretations on when to use the 3D distance and when to use the 2D distance, calibration results are likely not to be aligned.

In order to capture the changes sought by RAN1 in the pathloss formula without explicitly introducing a 3D distance, it suffices to replace the 3D distance with the 2D distance and height as:  
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For instance:
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To summarize: 

· Proposal
· Replace the 3D distance with
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, where d, hBS and hUT are already-existent parameters in the legacy 2D pathloss formula, respectively the 2D distance, the BS height and the UE height.
5. Conclusions

In this contribution, we presented our views on the introduction of the 3D distance in the new pathloss formula for 3D MIMO channels. 

Noting that:

· Observation

· The 2D distance and the UE height suffice to fully describe the 3D pathloss, whatever the expression of the 3D pathloss formula (currently under discussion) will be;
· In particular, the 3D distance is redundant information and need not be a priori known to calculate the 3D pathloss;
and concerned with the fact that other pathloss-related computations still use the 2D distance
 nonetheless: 

· Although new pathloss formula is based on 3D distance, 2D distance is used for breakpoint distance comparisons

· LoS probabilities are still drawn function of 2D distance;
we make the following proposition: 

· Proposal
· Replace the 3D distance with 
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, where d, hBS and hUT are already-existent parameters in the legacy 2D pathloss formula, respectively denoting the 2D distance, the BS height and the UE height.
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� For instance, the NLoS pathloss in UMa is given by TR. 36.814:


PL= 161.04 – 7.1 log10 (W) + 7.5 log10 (h) – (24.37 – 3.7(h/hBS)2) log10 (hBS) + (43.42 – 3.1 log10 (hBS))  (log10 (d)-3) + 20 log10(fc) – (3.2 (log10 (11.75 hUT)) 2 - 4.97)


   = � EMBED Equation.3  ���


with:


� EMBED Equation.3  ���





� thereby increasing the risk for confusion and misalignment of results in calibration exercises.
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