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1. Introduction
In RAN1#74, a WF on fast fading models [8] was discussed.  However, no consensus has been reached[1].  This contribution discusses parameters of fast fading models.  Association of power and cluster for EoA/EoD is discussed.  It was suggested that [8] modeling of O-to-I fast fading parameters separately for the cases when the outdoor pathloss is NLOS or LOS is for further study .  We also have discussion on O-to-I fast fading parameters.
2. EoA/EoD 
In RAN1#74 meeting, companies give their view on PAS with measurement and simulation [2][3][4][5][6].    Especially for NLOS case, the channel propagation from eNB to UE can be complicated.  Different observations are obtained with different scenarios and building/UE distribution. Therefore the conclusions from different companies are not aligned.   Here we discuss how to match each cluster and the corresponding power distribution to EoD/EoA. For NLOS, we can consider two types of channel propagation.  The first type is travelling around the street and along the buildings by reflection from the wall.   The second type is diffraction at the rooftop.  Through the analysis of different propagation types in different scenarios, we give suggestion on simplified fast fading model parameters to represent some general scenarios. 
For UMI NLOS, the propagation mainly comes from the first type which is reflection from the wall.  Figure 1 illustrates the propagation of different cluster of rays from eNB to UE.  The red dotted line represents the LOS propagation direction.  Cluster 1 and cluster 2 have two different propagation paths.  Both clusters travel longer than the LOS path and have angular deviation from the LOS path.  The path of cluster 2 is longer than the path of cluster 1.   It is shown in figure 1 that cluster 1 is closer to the LOS path as the travel distance is shorter than cluster 2.  With shorter travel distance, it usually means higher received power of cluster 1 should be expected.   Therefore, it can be observed that the less deviation of the cluster has, the higher the received power should be.
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                                                              Figure1 UMI NLOS propagation clusters
For UMA NLOS, the propagation mainly comes from the diffraction at the rooftop since the eNB antennas are usually put above the rooftop as shown in figure 2.  Again, the red dotted line represents the LOS propagation direction and there are two clusters.   Both clusters come from the same side of the LOS direction but have different diffraction angles at different buildings.  Cluster 1 has smaller diffraction angle and has less deviation from the LOS direction comparing with cluster 2.  It also travels shorter distance.  Therefore cluster 1 should also have higher receiver power than cluster 2.
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Figure2 UMA NLOS propagation clusters
According to the above analysis, we make the same observation from both UMA and UMI NLOS cases.  
Observation:  For NLOS cases, the clusters are usually deviated at the same side from LOS direction.  Higher received power should be expected from the cluster with less deviation from the LOS direction. 
For outdoor LOS, except the LOS cluster, the other clusters should also have similar characteristics.
Proposal 1:  For outdoor UEs, the relationship of EoD/EoA and cluster should be setup such that the cluster with less deviation from the LOS direction should have the higher power.   
For EoD/EoA calculation,  we can follow similar steps described in B.1.2.2.1 of [2] as for azimuth domain with some modifications.
Similar to AoA and AoD,  e.g. EoAs are determined by applying the inverse Gaussian function (1) or inverse Laplacian function (2).  
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 is the standard deviation of the arrival angles. 
For NLOS, assign positive or negative sign to the angles by multiplying with a random variable X with uniform distribution to the discrete set of {1,–1}, and add component 
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 to introduce random variation 
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Note that instead of Xn which is cluster dependent, X is used which means all clusters share the same sign.   For outdoor UEs, clusters usually come from the same side from the LOS direction.   Another difference is non-zero 
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 is used which distance dependent.
For LOS,  use the following equation instead: 
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Generation of EoDs follows the same procedure.
For indoor UEs,  similar steps can be used but Xn is used because the clusters can come from different directions.
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Because the indoor propagation mainly comes from the wall, it can be considered that usually the clusters come from the horizontal direction.  Therefore,  φLOS  should be replaced by horizontal direction instead of LOS direction.   Based on the above analysis, we have the following proposals.
Proposal 2:  A cluster independent random variable X with uniform distribution to the discrete set of {1,–1} should be applied to all clusters for an outdoorUE.
Proposal 3: EoA should reference to horizontal direction instead of LOS direction for indoor UEs.
3. O-to-I  fast fading parameters
For outdoor UEs, fast fading parameters of departure angles for LOS and NLOS are very different [2][3][4][5][6], e.g. ESD.  Outdoor propagation of O-to-I  should have similar properties of departure angle experienced by outdoor UEs.    However, the current modeling of O-to-I does not have separate fast fading parameters for NLOS and LOS.   The previous study was more on outdoor UEs rather than indoor UEs.  For 3D-MIMO, we consider more on indoor UEs.   Whether to have separate or the same parameters for NLOS and LOS have impact on beamforming for these indoor UEs.  Therefore, it is better to have more detailed modeling of O-to-I channel and distinguish between NLOS and LOS. 
Proposal 4:  Separate modeling of O-to-I fast fading parameters  for the cases when the outdoor pathloss is NLOS or LOS should be considered.
Given this assumption that we should consider O-to-I  fast fading parameters separately for NLOS and LOS, here we discuss the outdoor fast fading parameters for O-to-I LOS case .  For the outdoor LOS propagation link to an indoor UE, EOD spread depends on the size of main wall.  As shown in figure 7, the angular spread in elevation domain depends on the height of the floor where the UE is located.
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Figure 3 EOD spread considering LOS propagation to indoor UE
As shown in figure 7, spread for EOD (i.e. ESD) can be approximated as：
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where 
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  , L is the 3D distance between eNB antennas and UE (or center of the wall)，d is the horizontal distance betwen eNB and UE（or the center of the wall）
Note that when L>>3，ESD is close to 0.  

Proposal 5: For LOS O-to-I case, ESD of an indoor UE can be obtained by arctan(3cos(ω)/L) where L is the distance between the eNB and the center of the wall from which  signal is propagated  to  an indoor UE.
4. Conclusion

In this contribution, we discuss 3D channel model and identify some modifications to ITU channel model.  Our proposals are summarized as below:
Proposal 1:  for an outdoorUE ,the relationship of EoD/EoA and cluster should be setup such that the cluster with less deviation from the LOS direction should have higher power.
Proposal 2:  A cluster independent random variable X with uniform distribution to the discrete set of {1,–1} should be applied to all clusters for an outdoorUE.
Proposal 3: EoA should reference to horizontal direction instead of LOS direction for indoor UEs.
Proposal 4:  Separate modeling of O-to-I fast fading parameters  for the cases when the outdoor pathloss is NLOS or LOS should be considered.
Proposal 5: For LOS O-to-I case, ESD of an indoor UE can be obtained by arctan(3cos(ω)/L) where L is the distance between the eNB and the center of the wall from which  signal is propagated  to  an indoor UE.
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