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1. Introduction
[bookmark: _GoBack]At the RAN#69, a SI for channel modelling of frequency spectrum above 6 GHz was approved [1]. Subsequently, an e-mail discussion was conducted focusing on analysis of channel modelling activities outside of 3GPP, scenarios of interest, frequency bands, modelling methodologies, etc. [2, 3]. In our companion contributions [4-7], we showed general views on channel modelling methodologies. In this contribution, we present our investigations on modelling of pathloss and LOS probability based on [4-7]. 
2. Pathloss Modelling
As discussed in [6], the white paper (WP) published in GLOBECOM 2015 [8,9] can be a good starting point for the 5G channel modelling SI. It proposes two major pathloss modelling methodologies of close-in free space reference distance model (CI model, hereafter) and alpha-beta-gamma (ABG) model with the applicable range of 0.5-100 GHz. Here, 3GPP pathloss model is based on ABG model with some extensions such as eNB and UE height dependency. Following equations and Table 1 present details for CI and ABG models, where fc, d and  are frequency in Hz, distance in meters and shadow fading factor (log-normal distribution with standard variation of SF), respectively.

,
Table 1: Coefficients for pathloss models
[image: ]
In the WP, CI model is proposed for LOS environments, whereas both options are available for NLOS environments. Figure A1 shows pathloss curves of CI and ABG models for NLOS environment with the frequency of 2, 10, 30 and 100 GHz. Some gap is observed especially for the frequency of 2 GHz. For instance, for UMi scenario, pathloss based on CI model is 4.6 and 3.7 dB higher with the distance of 100 and 200 m, respectively. Generally, ABG model enables better approximation accuracy compared to CI models, since it utilize three coefficients, i.e., ,  and , for approximation. Considering the discussion above, it is preferred to apply ABG model for UMi and UMa pathloss for NLOS environment.
Proposal 1: ABG model is used for NLOS pathloss modelling for UMi and UMa scenarios.
Proposal 2: CI model is used for LOS pathloss modelling for UMi and UMa scenarios.
For indoor NLOS environment, dual-slope pathloss models are also proposed, which utilize two different equations around the break point distance (BPD; dBP). The BPD for office scenario is 7.8 and 6.9 m for CI and ABG models, respectively. However it is not clear whether enough number of measurements is available below the BPD for this case. In addition, we should be careful that most of the UEs, which are close to eNB, are in LOS state. As a matter of fact, for 3GPP InH model, LOS probability is modelled as 1 for the BS-MS distance up to 18 m.
Furthermore, there are some differences between the pathloss models in the WP and existing 3GPP 3D channel model. Firstly, the models in the WP do not consider height dependency of pathloss. In order to perform accurate FD-MIMO evaluation, 3D channel modelling is essential and it should be addressed. In addition, BPD for LOS environment is not introduced in the model in the WP. It can be also studied, although BPD can be large enough for higher frequency.  
Proposal 3: Single-slope models are used, unless clear necessity is acknowledged and enough measurement results are presented.
Proposal 4: For pathloss modelling, companies are encouraged to study necessity of break point distance for LOS environment and height dependency.
Figure A2 shows 3GPP, CI and ABG pathloss for low frequencies those are covered by legacy pathloss models. The gaps are not negligible especially for NLOS environments and have to be careful how we will determine these frequencies. For the pathloss model below 6 GHz, we mainly have two options. Firstly, we can reuse, or marginally update, existing 3GPP 3D channel model. Existing models have been used for a long time and can be reliable. It’s also beneficial in order to maintain consistency to existing simulation results and reduce our workload on pathloss modelling. Another possibility is to introduce new channel model, e.g., based on the WP. New model may or may not improve accuracy of modelling. This issue can be discussed after the modelling approach above 6 GHz is determined.
Proposal 5: Pathloss model below 6GHz is FFS.
3. LOS Probability Modelling
LOS probability model highly depends on details of scenarios such as eNB antenna height, density and height of surrounding buildings and material of obstacles. In this sense, we can reuse existing 3D LOS probability model for UMi and UMa scenario, unless detailed scenario descriptions are modified. For indoor scenarios, we have to be careful which obstacles are relevant to LOS/NLOS determination. Possible obstacles include walls, floors (ceilings), partitions and desks.
Proposal 6: For UMi and UMa scenarios, reuse 3D LOS probability models, unless detailed scenario descriptions are modified.
Proposal 7: FFS on LOS probability models for indoor scenario.
4. Summary
In this contribution, we present our views on pathloss and LOS probability modeling. Following proposals are made based on the discussion.
Proposal 1: ABG model is used for NLOS pathloss modelling for UMi and UMa scenarios.
Proposal 2: CI model is used for LOS pathloss modelling for UMi and UMa scenarios.
Proposal 3: Single-slope models are used, unless clear necessity is acknowledged and enough measurement results are presented.
Proposal 4: For pathloss modelling, companies are encouraged to study necessity of break point distance for LOS environment and height dependency.
Proposal 5: Pathloss model below 6GHz is FFS.
Proposal 6: For UMi and UMa scenarios, reuse 3D LOS probability models, unless detailed scenario descriptions are modified.
Proposal 7: FFS on LOS probability models for indoor scenario.
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Figure A1: Pathloss of UMi and UMa scenarios (NLOS)
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Figure A2: Pathloss comparison between 3GPP, CI and ABG models (outdoor)
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