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1 Introduction
In this contribution, the coexistence analysis between one LTE system with D2D communications, and the other LTE system without D2D communications are performed. Both systems are assumed to be deployed in adjacent channels. The analysis is based on Monte-Carlo simulations. 

2 Simulation assumptions
The Monte-Carlo simulation methodology is based on [1]. In our example, two systems at 700MHz are assumed to be deployed in adjacent spectrum with one system running D2D communications and the other system without D2D communications. The power control parameters are described in Table 2-1, which is based on email discussion. 
Table 2-1: Power control algorithm parameter for 700MHz band

	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth)



	Power control set 1
	1
	112

	Power control set 2
	0.8
	129


Power control set 1 provides is used to provide high throughput at the expense of battery life. Table 2-2 provided the general simulation parameters for LTE system.
Table 2-2: Simulation parameters for LTE 
	 
	Base Station
	UE

	Carrier frequency
	700MHz

	Channel bandwidth
	10 MHz

	Cell ISD (m)
	1732m 

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Pathloss model
	Urban/Suburban 119 + 37.6log(R), R in km (per TR36.942)

	UE drop model
	Outdoor uniform drop

	Lognormal fading
	10 dB

	UE-eNB MCL
	80dB

	Antenna gain and horizontal antenna pattern
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 = 65 degrees, 
Am = 20 dB
	Omni-directional antenna with -6dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	15 m above average roof top
	1.5 m

	ACLR
	45 dB
	ACLR1: 30dB, ACLR2: 43dB

	ACS
	45 dB
	33 dB


Please note that based on email discussion, it was decided to use 80dB MCL for public safety scenario. However, with Urban/suburban propagation model, where average antenna height is 15 meter above roof top, a more realistic UE-eNB MCL would be 70dB. Table 2-3 provided D2D specific parameters. Please note that since D2D channels use 2RBs and the resources are selected randomly but not at the edge of the channel (reserved for PUCCH channels), the ACLR2 value (43dB) will always apply to D2D UEs. It is assumed that D2D user will be transmitting all the time, this aligns with RAN4’s coexistence study philosophy, where the worst case scenario should be analyzed to derive RF requirement. 

Table 2-3: Public safety D2D communication specific parameters

	Parameter
	Value

	D2D signal bandwidth
	2 PRBs

	Average number of  D2D communication sessions  per cell
	3/6/9/12

	D2D Traffic model
	Full buffer 

	D2D resource selection 
	Randomly selected (avoid PUCCH channels) 

	D2D UE transmit power control
	Baseline: No power control 

	UE max transmit power
	23dBm 


3 Simulation results
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Figure 3-1 UE Tx power CDF for different power control parameter sets

Table 3-1 shows the simulation results of the victim system throughput degradation with different number of D2D communication sessions in each cell. 0 D2D communication sessions in the aggressor system means all the UEs in the aggressor system are doing normal UL transmission and are using the same power control parameter as the victim system (either set 1 or set 2). This is simulated to form the baseline.  Figure 3-1 shows the UE Tx power CDF based on both power control parameter set 1 and power control parameter set 2. 
Table 3-1 Relative throughput (cell average/cell edge) degradation due to D2D interference 
	Victim system Power control parameter
	Aggressor system with simultaneous D2D communication sessions
	 
	 

	
	0
	3
	6
	9
	12

	
	Cell average
	Cell edge 
	Cell average
	Cell edge 
	Cell average
	Cell edge 
	Cell average
	Cell edge 
	Cell average
	Cell edge 

	Power control set 1
	1.7%
	1.9%
	4.8%
	4.0%
	10%
	7.0%
	14%
	10%
	18%
	12%

	Power control set 2
	1.0%
	1.5%
	22%
	30%
	40%
	45%
	52%
	52%
	N/A
	N/A


It can be seen that with D2D communication sessions, the impact to the adjacent system depends on the power control settings of the victim system. In general, using power control parameter sets that give higher UE Tx power, can help UEs tolerant more interference from adjacent systems.  
4 
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