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1 Introduction

The evaluation methodology was discussed at RAN1#73. In particular, a set of path loss models for the simulation was chosen. However, it seems that the pathloss model for distant indoor UEs, referred to as indoor-to-outdoor-to-indoor (I2O2I) model, was not precisely defined. This can lead to problems as a large number of UEs are indoors in some evaluation options leading to a large number of I2O2I D2D links. In this contribution, the pathloss model for a D2D link between two distant indoor UEs is discussed, and actions/modifications are proposed to make sure that the performance evaluation is done in a consistent manner.
2 Issues with the current methodology

With the current methodology, there are two issues that need to be clarified.

2.1 Issue 1: Determine whether UEs are within the same building

When using the current methodology, two UEs can be drawn close to each other and be indoor. They are two possible scenarios, as shown in Figure 1: the two UEs can be in the same building (as UE1 and UE2), or in a different building (as UE1 and UE3). The current methodology does not allow differentiating these two scenarios. A correction is proposed to remedy this problem.
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Figure 1. Illustration of issue 1.
2.2 Issue 2: Path loss inconsistency

The concern about the agreed InH model can be shown by Figure 2. The figure illustrates a scenario in which there exist two D2D pairs: (UE1, UE3), and (UE2, UE3), and UE1 and UE2 are close to each other. The channel model for the first pair is the O2I model while the second uses the I2I model with different building (assuming UE2 and UE3 are far apart). The penetration loss is a function of din3 in O2I model and not in I2I. It can be shown that if din3=25, the difference between the two links (pathloss and penetration loss) is about 5 dB. However, a larger difference is usually expected between the links A and B in the figure, distinguishing indoor and outdoor UEs. 
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Figure 2: links A and B have almost the same quality with the agreed channel model
3 Indoor-to-outdoor-to-indoor channel model
A scenario containing 80% indoor and 20% outdoor UEs has been suggested for D2D evaluations in options 1, 2, and 4 in [1]. The pathloss model between D2D pairs can be O2O, O2I, and I2I. For I2I, it has been suggested to use InH model according to Table A.2.1.1.5-1 of [2]. The table contains three cases: (1) UE and hot-zone are inside the same building; (2) UE is outside, and (3) UE and hot-zone are in different buildings. 

One simple way of modelling indoor UEs, without getting involved in the geometrical implementation of buildings, is to follow what has been used in small-cell enhancement [2]: to define an independent uniform random value (called “din”) between [ 0, min(25,UE-to-eNB distance) ] for each link. In the D2D case, eNB is replaced with the other UE belonging to the D2D pair. Therefore, for each UE in the D2D pair: din = min(25,UE-to-UE distance). It is remarked that in small-cell, din is defined for a UE and not for the small cell, while in D2D case, both indoor UEs have din values, denoted by din1 and din2 for UE1 and UE2 forming a D2D pair, respectively. 

To be able to compare simulation results of D2D algorithms provided by different companies, it is important to have the same understanding with respect to channel modelling. In the following, we try to elaborate on I2I channel model and point out the issues that should be clarified for the sake of getting comparable results from interested companies. 

The main issues which might be related to each other are as follows:

1. How to define whether two indoor UEs forming a D2D pair are in the same building or in a different building?

2. How to model the channel between two indoor UEs that are far apart (e.g., 70 meters)?

A simple way to address question 1 is to setup a probabilistic rule, like: 

Same/different building decision rule: 

Two UEs are considered to be in the same building with probability 
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where a and b are FFS constants and d is the distance between the UEs. The value of b can be chosen based on considering the pathloss models and the detection threshold corresponding to the discovery performance, though the latter one could be algorithm dependent to a certain extent. This remedy provides a solution to issue 1.
Proposal 1: clarify the decision rule for choosing same/different building in I2I model.
Proposal 2: a probabilistic decision rule can be chosen for determining if two indoor UEs are in the same/different building.
Proposal 3: the switching value from same to different building (e.g. ‘b’ in the probabilistic decision rule) should be chosen by considering the pathloss models and detection threshold.
Penetration loss values selected for O2I and I2I models should be consistently chosen to address the second issue.
Proposal 4: provide a consistent penetration loss for O2I and I2I models.
4 Conclusion

This contribution seeks clarifications on pathloss models, in particular, the following has been proposed:
Proposal 1: clarify the decision rule for choosing same/different building in I2I model.
Proposal 2: a probabilistic decision rule can be chosen for determining if two indoor UEs are in the same/different building.
Proposal 3: the switching value from same to different building should be chosen by considering the pathloss models and detection threshold.
Proposal 4: provide a consistent penetration loss for O2I and I2I models.
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