
Sophia Antipolis, France, 12 – 16 Oct, 2015
Source: 
China Telecom
Title: 
Discussion on coexistence study for B41 HPUE
Agenda item:
9.3
Document for:
Discussion
1 Introduction
In RAN#68 meeting, the new SID for B41 HPUE [1] was approved. In RAN4#76, we presented some considerations on B41 HPUE in [2] from an operator’s point of view. In this contribution, we would like to discuss the coexistence study for B41HPUE. 
2 Discussion
In this section, simulation assumptions including cell layout, path loss model, and power control parameters are firstly analyzed. Then some initial system level simulation results of UE transmit power are given. 
2.1 Cell layout

For single-operator cell layout, base stations with 3 sectors per site are placed on a hexagonal grid with inter-site distance (ISD) of 3*R, where R is the cell radius with wrap around. The number of sites shall be equal to or larger than 19. Meanwhile, for multi-operator cell layout, the worst case of uncoordinated macro cellular deployment in [3] should be considered.

The inter-site distances considered in this contribution are 500m for urban, 1732m for suburban and 5000m for rural areas.
2.2 Path loss model
Propagation model is used to evaluate the path loss due to the distance and this is very important to the coexistence study. Macro cell propagation model for urban, suburban and rural areas are presented in the following part.
· Macro cell Propagation model - Urban and Suburban Areas

Macro cell propagation model for urban area is applicable to scenarios in urban and suburban areas where the buildings are of nearly uniform height [3]:
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where:
R is the base station-UE separation in kilometres

f is the carrier frequency in MHz

Dhb is the base station antenna height in metres, measured from the average rooftop level

We consider a carrier frequency of 2.6 GHz, and a base station antenna height of 15m above average rooftop level [3]. The propagation model for urban and suburban areas is simplified by the following equation,
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where R is the base station-UE separation in kilometres.
· Macro cell Propagation model - Rural Area
For rural area, the Hata model in [3] is not applicable to 2.6 GHz carrier frequency, while the modified Hata model can be used [4] [5].
Case 1: d ( 0.04 km
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where,
d is the base station-UE separation in kilometres

f is the carrier frequency in MHz

Hm is the mobile antenna height in metres

Hb is the base station antenna height in metres

Case 2: d ( 0.1 km
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where,
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Case 3: 0.04 km d 0.1 km
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When L is below the free space attenuation for the same distance, the free space attenuation should be used instead.

We consider a carrier frequency of 2.6 GHz, a base station antenna height of 45 meters above ground, a mobile antenna height of 1.5 meters above ground, and a base station-UE separation smaller than 20 km. The propagation model for rural areas is given by the following equation, 
Case 1: d ( 0.04 km



[image: image8.wmf]2

10

100.710log0.0019

()

Ld

=++


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (6)

Case 2: d ( 0.1 km
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where R is the base station-UE separation in kilometres.
Note that when the outdoor-to-indoor scenario is considered in urban, suburban and rural areas, an additional penetration loss of 20dB should be added in the propagation model [6].
2.3 Power control model
For uplink, the following power control equation is applied to coexistence study [3]. 
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, CL is the path coupling loss defined as max{path loss-G_Tx-G_Rx, MCL}, where path loss is propagation loss plus shadowfading, G_TX is the transmitter antenna gain in the direction of the receiver, G_RX is the receiver antenna gain in the direction of the transmitter and CLx-ile is the x-percentile CL value. With this power control equation, the x percent of UEs that have the highest coupling loss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel.

Based on the power control scheme in equation (8), we can observe that the setting of the parameters CLx-ile and ( is very important to UE’s transmission power. In [3], the power control parameters are given in table 5.3, and these parameters are used for the simulation for 23dBm normal UE in this contribution. As for 26dBm HPUE, the PC parameters are modified to make the transmit power of 26dBm HPUE to be 3dB higher than that of the normal UE when the path loss to the serving BS is the same. 

2.4 UE power distribution
Based on the above discussion, the UE power distributions are simulated for the three scenarios. The simulation assumptions are listed in Table 1.
Table 1: Simulation assumptions

	Simulation
	CF (GHz)
	ISD(meters)
	Propagation model (dB)
	BS antenna pattern and gain

	Case 1
	2.6
	750m for urban areas
	Equation (1)

Penetration loss: 20dB
	15dBi
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θ3dB = 65 degrees, Am = 20 dB

	Case 2
	2.6
	1732m for suburban areas
	Equation (1) 
Penetration loss: 20dB
	

	Case 3
	2.6
	5000m for rural areas
	Equation (3) (4) (5) Penetration loss: 20dB
	


Figure 1-3 show the UE transmit power distribution for the three different scenarios. Note that the channel bandwidth of 20MHz is evaluated and the PC set 1 is used in the simulation. 
As known, stronger adjacent-channel interference will be introduced in the victim system with the increase of UE transmit power. Based on Figure 1-3, we can observe that simulation assumptions including ISD, path loss model, penetration loss and power control parameters are key parameters for co-existence study. To facilitate the co-existence study, interested operators can indicate the main application scenarios of B41 HPUE, and then the group can align the simulation assumptions. In addition, for this study item, we should focus on the scenarios where some of the UEs are transmitting with more than 23dBm; otherwise, 26dBm HPUE is not beneficial for that scenario. 
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Figure 1: LTE UE transmit power CDF for Case 1 (PC set 1) 
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Figure 2: LTE UE transmit power CDF for Case 2 (PC set 1)
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Figure 3: LTE UE transmit power CDF for Case 3 (PC set 1)
3 Conclusion

In this contribution, simulation assumptions and initial results on UE transmit power are provided for B41 HPUE coexistence study. Based on the results, the following observation and proposals are given. 
Observation 1: The simulation assumptions including ISD, path loss model, penetration loss and power control parameters will impact the UE transmit power as well as the co-existence study results.
Proposal 1: Interested operators can indicate the main application scenarios of B41 HPUE, and then the group can align the simulation assumptions for co-existence study. This study item should focus on the scenarios where the transmit power of some UEs is larger than 23dBm; otherwise, 26dBm HPUE is not beneficial for that scenario. 
Proposal 2: Coexistence requirements should be further studied to ensure the interference power to adjacent channel and other bands won’t increase with the introduction of B41HPUE.
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