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1. Introduction
In the last RAN1 meeting (RAN1 #74b), high rise scenario was discussed. The following agreement is reached:

Agreement:

· Density of high rise buildings is one per sector

· The name of high-rise scenario is “3D UMa with one high rise per sector with 300 m ISD”

· Note: Propagation modeling should consider multiple high rise buildings in the network

Considering the length of the new name, in this document the scenario is called “the modified 3D UMa scenario”.

In this contribution we propose detailed channel modeling impacts of the modified 3D UMa scenario, in which the basic principle is to check what the necessary changes from 3D UMa are. Calibration method is also briefly discussed.
2. Detailed Channel Modeling Impacts 
The modified 3D UMa scenario would have certain impact on channel modeling. Impacts on large scale parameter and small scale parameter are discussed in section 2.1 and 2.2, respectively.
2.1. Large Scale Parameter
Impact on large scale parameters may include 
· Height and distance dependent LoS probability

In general LoS probability increases w.r.t height and decreases w.r.t distance. There are two new factors compared with 3D UMa : one is the LoS probability of UEs on higher floors above 8 floor, and another one is the blocking of LoS due to high rise buildings. Ideally the LoS probaility may be evaluated by ray tracing results similar to 3D UMa. If ray tracing results are not available, it is also possible to use the proposal in [1] for LoS probability, namely the LoS probability before half ISD is the same as 3D UMa, and LoS probability after half ISD is the same as UMa.
Proposal : LoS probability is to be checked by ray-tracing results, or use the proposal in [1].
· Shadowing
Shadowing may be increased because more UEs can be in the shadow of the high rise building. Therefore it is reasonable to assume NLoS shadowing is increased to 8 dB which is the same as bad urban environment.
Proposal : Increase NLoS shadowing to 8 dB.
· NLoS height dependent PL
For UEs under 8 floors, it seems reasonable to assume PL is the same as 3D UMa. For UEs above 8 floors, the blocking of LoS case is mainly due to other high rise buildings. Because the density of high rise building is relatively sparse in this scenario, it is expected that diffraction from other buildings does not vary much on different floors due to the large distance between buildings.

Proposal : 
For UEs above 8 floors, consider linear PL height compensation with small \alpha value, e.g., 0.1 (still upper bounded by LoS PL)

For UEs under 8 floors, use 3D UMa PL
· Environment height for breakpoint distance and LoS PL
Environment height for 3D UMa is described as: “…, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.” The statement is also true for the modified 3D UMa scenario except the hUT-1.5 could be higher than 8 floors which is not realistic. Considering environment height should not be height than 8 floors, it may be simply replace hUT-1.5 by min(hUT,hBS)-1.5
Proposal : 
hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…, min(hUT,hBS)-1.5) otherwise. Note that C(d2D, hUT) might be the LoS probability function in the modified 3D UMa scenario.
2.2. Evelation-related Parameter

Parameters in this section include height dependent ESA/ESD and NLoS offset. Other aspects may reuse 3D UMa procedures and values in our understanding.
· Mean and variance of ESD

Mean and variance of ESD may be generated based on the following two equations :

· 3D-high-rise-NLOS:
· µ(5)=max[-1,-1.6(d2D/1000)+0.008|hBS-hUT|+0.57], σ=0.71
· 3D-high-rise-LOS:
· µ(6)=max[-1,-1.35(d2D/1000)+0.008|hBS-hUT|+0.43], σ=0.38
The two equations are revision from [2], namely the coefficients are based on UMa but height is based on |hBS-hUT| instead of hUT. The two equations match with our measurement results in [3], as shown in the following figure.
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· Figure 1. (mean ESD v.s. distance (meter) and height (floor))

· Height dependet NLoS offset

3D UMa NLoS offset has not been decided yet. In our understanding the modified 3D UMa scenario may reuse 3D UMa results because the offset will decrease w.r.t height. One example is from [2]
· 3D-high-rise-NLOS:
· µ =10^{-0.72log10(d2D)+2.25-0.08(hUT)}, σ=10^{max[0.5,-3.6log10(d2D)+12.3]}

· 3D-high-rise-LOS:
· µ =0, σ=0
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· Figure 2. (NLoS Offset v.s. distance (meter) and height (floor))
3. Considerations on Calibration
One important topic for calibration is if building needs to be modeled. In my understanding building modeling is not necessary even for the modified 3D UMa scenario in calibration. The thinking can be explained by the following figure.
For calibration UEs are dropped in many runs. With building modeling, in one run the building is dropped in one place, and next time the building would be dropped in another place. Over may runs, essentially the UEs are everywhere in the cell, which is equivalent to the method without building modeling.
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· Figure 3. Comparison of calibration with and without building modeling
Based on the above discussions, it is proposed that

· No building modeling in calibration
Another discussion point in last meeting is the minimum distance between UE and eNB. It seems reasonable to consider the following propoal which is based on the discussion between multiple operators :
· Minimu distance between UE and eNB is 35 m.
4. Conclusions

In this contribution we provide details on channel modeling impact of the modified 3D UMa scenario (“3D UMa with one high rise per sector with 300 m ISD”). The proposals are as follows:

For large scale parameters:

· Proposal on LoS probability

· LoS probability is to be checked by ray-tracing results, or use the proposal in [1].
· Proposal on shadowing

· Increase shadowing to 8 dB which is the same as bad urban environment

· Proposal on NLoS height dependent PL
· For UEs above 8 floors, consider linear PL height compensation with small \alpha value, e.g., 0.1 or 0.3 (still upper bounded by LoS PL)

· For UEs under 8 floors, use 3D UMa PL
· Proposal on environment height for LoS PL : 

· hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform (12,15,…, min(hUT,hBS)-1.5) otherwise. Note that C(d2D, hUT) might be the LoS probability function in the modified 3D UMa scenario.
For elevation related parameters:

· Height dependent ESD

· 3D-high-rise-NLOS: µ(5)=max[-1,-1.6(d2D/1000)+0.008|hBS-hUT|+0.57], σ=0.71
· 3D-high-rise-LOS:   µ(6)=max[-1,-1.35(d2D/1000)+0.008|hBS-hUT|+0.43], σ=0.38
· Height dependent NLoS offset

· Use the to-be-determined 3D UMa results
For small scale paramters, it is preferred to reuse 3D UMa parameters unless significant problem is identified.

For calibration :
· No building modeling in calibration
· Minimum distance between UE and eNB is 35 m
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