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1. Introduction
In RAN1#74bis meeting,  a way forward of generation of EOA and EOD was discussed[2].  The agreements regarding EOA and EOD were made as follows:

· For EOD
· 
PAS step: 
· 
Generation of EOD: 
· Xn~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoD/7)
· W ~ N(0, σEoD-offset)
· 
Generation of rays within a cluster
· Reuse Table B.1.2.2.1-2 (cEoD TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
· For EOA
· 
PAS step: 
· 
Generation of EOA: 
· Xn~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoA/7)
· 
zenith for indoor users, LOS EOA for outdoor UEs
· 
Generation of rays within a cluster: 
· Reuse Table B.1.2.2.1-2 (cEoA TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range

A way forward on mean of ESD model [5] was discussed.  The working assumption was made to down select the 3 alternatives in [5].
· Mean of ESD model will be down selected:
· For O-2-I LOS, from the 3 alternatives in R1-134944
· For all other cases, between Alt 1 and Alt 2 in R1-134944
· Note that the linear model for UMi in Alt 1 and Alt 2 is a simplified model
In this contribution, we discuss the remaining issues of fast fading model by addressing some of these FFS.
2. EOD/EOA Offset ϴOffset  


Figure1 EOD offset and EOA offset
For LOS cases including LOS to outdoor UE and O-2-I LOS cases, mean direction and LOS direction doesn't seem to have an offset [2].  Therefore, we can set ϴOffset =0 for LOS cases.

For UMA NLOS cases, median EOD can be obtained as shown in figure 1 according to [3]:

 

where , clutter height can be assumed to be average between UE height and 8 floors i.e.

 
With the median EOD, the EOD offset can be derived as:


It's FFS for UMI NLOS case.
Proposal 1:   For LOS cases, EOD offset should be set to 0.  For UMA NLOS case, ϴoffset  can set to the angle between median EOD and  LOS direction.


For EOA offset, it was agreed that EOA  where zenith for indoor users, LOS EOA for outdoor UEs.  
However, it seems that there should be an offset from the LOS direction for NLOS outdoor UEs.
Proposal 2:   Revisit EOA generation to add  a non-zero ϴoffset   for NLOS outdoor UEs.
3. Valid range of elevation angle parameters
With AOD generated based on 36.814, 

。
and EOD generated based on the following equation:


The 3D orientation of the main propagation path is 



If can be larger than 180°, it will be equivalent to applying negative to ϕLOS,AOD

i.e.  
Therefore, it should be within 180° range i.e.




        Figure2 cluster paths

In 36.814, random rms arrival and departure azimuth spread values (ASD/ASA) are limited to less than 104°.  There is some discussion[6] that whether we should make more limitation on ESD/ESA.  As shown in figure 2, clusters can come from all directions especially for NLOS cases.  Therefore,   which is in 360°range.  This means the rms values should be also limited to 104°.
Proposal 3:  The following valid ranges should be considered: 


ESD/ESA= min(ESD/ESA ,104)
4. Mean ESD model
For O-2-I LOS case, it should be expected the main power of the channel propagation comes from the LOS path to the wall.  As shown in figure 3, considering outdoor LOS propagation link to an indoor UE, EOD spread depends on the height of main wall, relative UE height and distance from eNB. 


Figure 3  EOD spread considering LOS propagation to indoor UE
For LOS O-2-I cases,
                                           mean ESD µ = arctan(3cos(ω)/L)
where 
· ω=arctan((hBS-hUT )/d)
· L is the 3D distance between eNB antennas and UE (or center of the wall)
· d is the horizontal distance between eNB and UE (or the center of the wall) 
Note that this shows that ESD becomes less as relative UE height increases (i.e. |hBS-hUT| ) .  However,  Alt1 in [5] doesn't follow this trend.   The following general equation in Alt2 in [5] follows this trend and should be adopted for both UMA and UMI:
                                      mean ESD  µ =a(k)(d2D_out/1000)+b(k)|hBS-hUT|+c(k)
We try to do curve fitting and pick the follow values so that it matches with Alt3: 
UMA O2I LOS: a(k) =-1.35, b(k)=-0.008, c(k)= 0.63;
UMI O2I LOS: a(k) =-1.6, b(k)= -0.02, c(k)= 1.1;
The corresponding plots of mean ESD are shown in the following figures.
[image: ][image: ]
Figure4(a)UMA LOS O2I:mean ESD model          Figure4(b)UMA LOS O2I:mean ESD model
Proposal 4:  Mean ESD should depend on relative height of UE from eNB.   The following unified equation should be adopted for both 3D-UMA and 3DUMI.
mean ESD  µ =a(k)(d2D_out/1000)+b(k)|hBS-hUT|+c(k)

5. Height dependency of other LS parameters 
Considering LSP correlation related to angle of arrival such as  ESA,  ASA and SF, it is reasonable to consider autocorrelation to be uncorrelated in different floors and different buildings because things placed in each floor and each building.
Proposal 5:  Autocorrelation of ESA, ASA and SF should be considered as uncorrelated in different floors and different buildings. 
6. Conclusion
In this contribution, we discuss some of the remaining details of fast fading model of 3D channel.  Based on our analysis, we have the following proposals:
Proposal 1:   For LOS cases, EOD offset should be set to 0.  For UMA NLOS case, ϴoffset  can set to the angle between median EOD and  LOS direction.
Proposal 2:   Revisit EOA generation to add  a non-zero ϴoffset   for NLOS outdoor UEs.
Proposal 3:  The following valid ranges should be considered: 


ESD/ESA= min(ESD/ESA ,104)
 Proposal 4:  Mean ESD should depend on relative height of UE from eNB.   The following unified equation should be adopted for both 3D-UMA and 3DUMI.
                                  mean ESD  µ =a(k)(d2D_out/1000)+b(k)|hBS-hUT|+c(k)
Proposal 5:  Autocorrelation of Median ESA and ASA should be considered as uncorrelated in different floors and different buildings. 
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