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1. Introduction
In RAN1#74 meeting, a way forward on high rise scenario[2] was discussed.  It was agreed in [1] to introduce the additional high rise scenario described in slides 3 & 4 of [2].   The ISD of this new scenario is 300m.   Detailed 3D channel modelling aspects for this new scenario is FFS.   

In slide 5 of [2], it was proposed to have the following impact on 3D channel SI:

· For UEs under 8 floors

· Agreements and WA made in RAN1 for 3DUMa is used as starting point

· For UEs above 8 floors

·  LoS probability may be revised from UMa 

· Pathloss equation is the same as UMa LoS 

· 3D-UMa fast fading parameters used for lower floors will be reused/extended

· Including ESA/ESD/CESA/CESD/median EoA/median EoD 

However, consensus hasn't been reached due to lack of time.   In this contribution, we continue to discuss some of these detailed 3D channel modelling aspects including:
-  LOS probability 

-  Environment height hE for LOS 

-  Pathloss for NLOS

2. LOS for high rise scenario

2.1   LOS probability
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Figure 1  NLOS situation of high rise scenario

It was agreed in RAN1#74 [3] that the following LOS probability is adopted for 3D UMA scenario with low-rise buildings only.  This means that the LOS probability of the indoor UEs on the 5th to 8th floor have higher LOS probability than the UEs on the lower floors.  This is reasonable in such scenario since the base station is placed above the low rise buildings.
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However, in high rise building scenario, height of any high rise building is higher than the base station.  The situation becomes more like UMI.   It can be observed from figure 1 that when the propagation path is blocked by a high rise building, the LOS probability of the propagation path to low rise building is likely the same for the whole building.  It can also be seen that the longer the distance from the base station, the higher chance the low-rise building is blocked by the high rise building.   With this observation, the LOS probability of the UEs on the 5-8th floors should be lower than the 3D UMA scenario with only low rise buildings.   Even for the UEs on higher floors in high rise buildings, it can be blocked by another high rise building as shown in figure 1.   On the other hand, if the high rise building is physically located in the same sector as the base station, the LOS probability should be very high.  To reflect such situation, we may simply restrict this LOS probability gain to the distance within half of the ISD. i.e.
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Another way is to introduce a new height and distance dependent probability term PrBL(d,hUT) which represents the probability of being blocked by a high rise building.  The gain term is introduced only if it is not blocked by a high rise building. 

For the UEs on the 5-8th floors, we can either follow this equation or not to have the gain term for all UEs in low rise buildings.  i.e. in this case, all the UEs in low rise buildings would use the original LOS probability without the gain term.  For the UEs on the 1-4th floors, the LOS probability may be lower than before since it can be easily blocked by high rise buildings and hence a loss term may need to be introduced.   Further study should be done by ray tracing to see if additional term should be introduced. 
Proposal 1:  UMA 3D  LOS probability  should be revised to take into account of blocking due to high-rise buildings. 
2.2   Environment height and breakpoint distance for LOS  
For high rise scenario, the LOS situation should be similar to 3D-UMA scenario.  i.e. There are two types of reflection for the two-ray LOS model.  One comes from the ground.  Another comes from rooftop of a building.   The reflection from the rooftop can only come from the low-rise building since high rise buildings are always higher than the base station height.  The high rise building should not have much impact on this two-ray LOS model.  The same equation agreed in [3][1] can be re-used. i.e. 
Given an LOS event, probability to determine hE = 1m:
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With probability 1-P(d,hUT), environment height is a discrete uniform distribution between 12 to (UE height -1.5)  with step size of 3m.   
For high rise scenario, breakpoint distance may need to be changed since the distribution of the UEs and buildings is different. 

Proposal 2: Use the same model of UMA 3D to derive environment height.  Whether breakpoint distance needs to be revised is FFS.
3. NLOS for high rise scenario
It was agreed that height gain α is introduced in the NLOS pathloss equation for both UMA and UMI as shown below: 
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Height gain of 3D-UMA NLOS PL is α = 0.6.  Height gain of 3D-UMI NLOS PL is α = 0.3.  

Here we consider cases which NLOS is caused by blocking of a high rise building.  
For outdoor UEs and indoor UEs on or below the 8th floor not blocked by a high rise building,  we can follow the NLOS pathloss in 3D-UMA scenario since it should have the same situation as 3D-UMA scenario with low-rise buildings only. Hence α = 0.6 can be used in this case.
For indoor UEs on or below the 8th floor blocked by a high rise building,  it can be seen as the situation similar to UMI.  Therefore, the height gain should be lower.    For the UEs above the 8th floor,  it can only be blocked by a high rise building.  The height gain again should be lower or it is questionable whether height gain is still appropriate for the UEs on the higher floors e.g. >20th floor. 
It can be observed that the height gain depends on whether the propagation path is blocked by a high rise building.  A new height and distance dependent probability term PrBL(d,hUT) which represents the probability of being blocked by a high rise building can be introduced to select different height gain.   Another approach is to introduce another loss term based on this probability.
Proposal 3:   Height gain of NLOS pathloss should be revised to take into account of blocking due to high-rise buildings.  
4. Conclusion

In this contribution, we discuss the details of LOS and NLOS pathloss models for high-rise scenarios.  Based on our analysis, we have the following proposals:
Proposal 1:  UMA 3D  LOS probability  should be revised to take into account of blocking due to high-rise buildings.  

Proposal 2: Use the same model of UMA 3D to derive environment height.  Whether breakpoint distance should be revised is FFS.

Proposal 3:   Height gain of NLOS pathloss should be revised to take into account of blocking due to high-rise buildings.  
Once we get more consensus on the low rise scenario, we should also continue to further study 3D-UMa fast fading parameters for high rise scenarios to see whether these parameters can be applied to the high rise scenario.
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