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1 Introduction
In the RAN1#73 meeting, the LoS probability and pahtloss model for the UMi scenario have been agreed as follows [
]:
· For LoS probability calculation and environment height calculation, 2D distance is used.

· LoS probability: 
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· Environment height is 1m, independently of hUT.
· Pathloss of NLoS:

· Alt 1:


[image: image2]
·  FFS height gain α 

· Alt2:

· Decrement of PL is a non-linear function of height and/or distance

· Alt3 :

· Proposal as in R1-132100
· FFS, to be decided in the next meeting, companies are encouraged to bring additional measurement or simulation results

It is indicated from RAN1 #73 agreement that the path loss model for UMi scenario has been determined except for the NLoS case. In this contribution, we would like to provide our view on this remaining detail of the pathloss model in the NLoS case, and some further simulations have been conducted for the agreement in RAN1 #73.
2 Discussion 
NLoS pathloss model of UMa has been agreed in [1] to use the following formula with a linear UE height compensation


[image: image3]                             (1)
where the height compensation factor α = [0.6, 0.9].
Alt 1 in Section 1 proposed to apply the same PL model of the UMa with a linear decrement of PL with hUT for UMi NLoS. On the other hand, Alt 3 [2] suggested pathloss model as:
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where 
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In this contribution, we would like to identify some potential issues for Alternative 3.

It is a reasonable for the UMa to adopt the linear compensation model as given in equation (1) where the base station antennas are above the surrounding buildings, due to the fact that there are fewer obstacles to block the wireless signal from reaching the UEs in the higher floor. However, for scenario UMi, the BS antennas are located below the surrounding buildings, and the indoor UEs without LoS can be generally divided two different categories [2-4] as shown in Figure 1:

(1) Case 1: UEs are located below than the lowest building which has only 4 floors.

(2) Case 2: UEs are located upper than the lowest building.
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Figure 1 Examples of diffraction of UMi scenario in NLoS case
As illustrated in Figure 1a) and 1b), for Case-1 UEs, it is highly possible that the buildings located between the eNB and UEs would block the transmit signals, since both the eNB and the UEs are surrounded by the buildings exceeding their heights. Notice that the UE in the higher floor (but still <= 4 floors) would suffer less attenuation due to the smaller diffraction angle. Therefore, small compensation on UE height is expected. In other words, even though UEs are lower than lowest buildings (with 4 floors), higher UEs could still be with smaller pahtloss than lower UEs in the UMi NLoS case. Therefore, it would be better if the pathloss model of Alt 3 would consider the same phenomenon for the UEs located on the 4th floor and under.
Observation 1: It would be better to take the UE-height compensation (on pathloss) into consideration even though UEs are from the 4th floor under.
For Case 2, as shown in Figure 1a) and 1b), the UEs are located higher than the lowest building as well as the eNB antenna. Different from the Case 1 UEs, there are less obstacles to block the signal from the eNB antennas to reach those UEs when the UE height increases. Larger pathloss compensation with UE height should be considered in Case 2. Therefore, slightly different compensation with UE height should be introduced for UEs located upper than lowest buildings as described in [2, 3]. Therefore, we have the following observation.
Observation 2: The pathloss model for UMi NLoS case should reflect the different compensation on UE height between the UEs locating from the 4th floor below and the UEs locating above the 4th floor..

In order to elaborate the pathloss variation for UEs above 4th floor, the method combining the UMi pathloss and UMa pathloss was proposed by Alt 3 in Section 1. The assumption is probably valid when the LoS transmission between the UE and eNB antennas is blocked by buildings lower than the UEs as shown in Figure 1b). To further evaluate how Alt 3 captures the pathloss characteristic of UEs that locate higher than the 4th floor (i.e. Case 2 UEs in Figure 1), we have conducted some simulations in Figure 2. Here, we assume that Equation (3) is used with β = 0 and α = 0.9. The graph describes the pathloss curves with 3D distance between BS and UEs. As demonstrated in the figure, by adopting the modified Equation (3), the pathloss of the UEs in 5th floor are not less than the ones on the ground, even if α is set to be 0.9 (α is chosen from 0.6 and 0.9 according to RAN1 #73’s agreement). This is, to some extent, contradicted with the belief that higher UE is generally with smaller, if not the same, pathloss.
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Figure 2 Pathloss diagram in above situation with β = 0 in Equation (3)
Observation 3: Alt 3 of the pathloss proposals identified in RAN1 #73 would incurs that the pathloss of UEs on the 5th floor is greater than that of UEs on the ground level, even though large α (=0.9) is adopted.
3 Conclusion
In this contribution, we analysed Alt 3 of the path loss model for UMi NLOS case, and have the following observations:
Observation 1: It would be better to take the UE-height compensation (on pathloss) into consideration even though UEs are from the 4th floor under.
Observation 2: The PL model for UMi NLoS case should reflect the different compensation on UE height between the UEs locating from the 4th floor below and the UEs locating above the 4th floor.

Observation 3: Alt 3 of the pathloss proposals identified in RAN1 #73 would incurs that the pathloss of UEs on the 5th floor is greater than that of UEs on the ground level, even though large α (=0.9) is adopted.
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