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1
Introduction
In this contribution, we consider urban canyon radio environment, common for many downtown areas (for example Manhattan in New York City [1]). We explore how the pathloss from the serving cell changes and how that impacts the design of uplink power control.

2
Urban Canyon Scenario
The urban canyon scenario refers to an urban area of streets surrounded by tall buildings, which is a common layout in urban areas. We consider a hexagonal cell grid, shown in Figure 1 with 4 eNBs.
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Figure 1: Urban Canyon with 4 eNBs

Consider the following scenario. UE is close to eNB-1 and is moving toward eNB-4 along the street. The UE is being served by a cell from eNB-1. As the UE approaches the intersection, it will start receiving interfering signals from eNBs 2 and 3, and starts to inject interference into eNBs 2 and 3. Also, the user is moving away from eNB-1 the pathloss to eNB-1 increases. 

3
Simulations – Scenario 1: 120km/h

As shown in Figure 2, the color represents the serving eNode B and theblue dashed lines represent the streets and the intersaction. The antenna tranmission patterns are also shown. The legend of the figure is as follows:

Green: eNode B “1”
Black: eNode B “2”
Magenta: eNode B “4”
The UE is moving at 120km/h. Tthe UE handovers from eNode B “1” to eNode B “2” when it passes through the intersaction (point “A” in Figure 3). The UE then handovers back to eNode B “1” (point “B” in Figure 3) after it passes the intersaction.
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Figure 2: Simultation Plot of the UE’s Path

The pathloss is shown in Figure 3. At point “A” (15s), the UE handovers from eNode B “1” to eNode B “2”. At point “B” (16.5s), the UE handovers from eNode B “2” back to eNode B “1”. The pathloss of eNode B “2” rises rapidly for 40dB within 0.3s.
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Figure 3: Pathloss

3
Simulations – Scenario 2: 30 kph

Using the same legend, the UE’s path is shown in Figure 4.
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Figure 4: Simultation Plot of the UE’s Path

The pathloss is shown in Figure 5. At point “A” (56.7s), the UE handovers from eNode B “1” to eNode B “2”. At point “B” (63.7s), the UE hands over from eNode B “2” to eNode B “4”. The pathloss of eNode B “2” rises 23 dB within 0.7s before the UE handovers to eNode B “4”.
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Figure 5: Pathloss

4
Conclusion

From the simulation results above, we conclude that the pathloss of the serving eNode B changes very rapidly in the urban canyon case. 
This necessitates the need for a fast uplink intra-cell power control mechanism to compensate for rapid loss of pathloss from serving cell.
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Appendix A - Simulation Parameters

Simulation assumptions are as follows:
· 57 eNode B’s with hexagonal layout with 1000m between eNode B’s

· Filter window for triggering measurement report, T1 = 0.11s

· Time to trigger forward handover, T2 = 0.05

· Hysteresis  for handover H = 0 dB

· Rrc_idle timer, T3 (also includes delay to access target cell) = 0.5s

· Line of sight (LOS) propagation when UE is inside the intersection 0
· Non-line of sight (NLOS) propagation model for the eNode B’s that blocked by buildings 0.

· 4dB/m corner path loss [2] for eNode B’s that are around the corner:

· Started when UE is at the edge of the intersection moving away from the intersection
· Dual receive antennas in the UE
· 10ms Es/Nt measurement interval
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