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1 Introduction
At last meeting a text proposal about LAA and Wi-Fi coexistence study was agreed on [1]. This TP has made a conclusion of LAA is a better neighbour than another WiFi system in terms of adjacent channel coexistence with Wi-Fi system. Based on assumptions in TP [1], this contribution shows additional simulation results for case of LAA UL to Wi-Fi. Regarding case of LAA to LAA, simulation results are also provided which could be a reference for LAA own system performance evaluation.
2 LAA UL to Wi-Fi
2.1 ACIR model 

The ACIR model for LAA UL to Wi-Fi from [1] is shown in table 1.
Table 1: ACIR model for LAA UL and Wi-Fi coexistence

	Case
	Wi-Fi ACS [dB]
	LAA UL ACLR [dB]
	ACIR[dB]

	LAA UE to Wi-Fi AP/STAs
	22
	30


	21.36

	
	25
	
	23.81

	
	29
	
	26.46


2.2 Simulation results
Simulations are based on the following assumptions:

· UL and DL probability for Wi-Fi:    50%

· Power control for LAA UE:  Max transmitting power for worst case 
· Metrics: CDF of adjacent channel interference (ACI) from aggressor system. Case of WiFi to WiFi is the baseline to evaluate the case of LAA UL to Wi-Fi.
Figure 1 shows Wi-Fi receiving interference from adjacent channel of LAA UL and Wi-Fi. Where, Wi-Fi ACS is equal to 22 and 29dB which include the cases of receiving performance better and worse than LTE receiver.
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Figure 1 CDF for ACI of WiFi AP receiving 

From this figure, it is observed that LAA produce less interference to Wi-Fi compare to another Wi-Fi system for both ACS equal to 22dB and 29dB in both indoor and outdoor scenario. When ACS of Wi-Fi receiver is 29dB, it is more obvious that LAA UL produce less interference to Wi-Fi compare to another Wi-Fi system. It is worth noting that if UL power control is utilized for LAA, the performance of LAA would be far more better than the results shown in Figure 1.
3 LAA to LAA

Simulation cases are shown as follows.

Case 1: LAA DL to LAA DL

Case 2: LAA UL to LAA UL

Case 3: LAA DL to LAA UL

3.1 Case 1 and case 2

For case 1 and case 2, legacy LTE ACLR and ACS model are adopted. Simulation methodology is similar to that of legacy LTE in [2]. Average and edge throughput losses are shown in table 2 

Table 2: Throughput loss for case 1 and case 2

	Case
	Victim ACS [dB]
	Aggressor ACLR [dB]
	Throughput loss(%)

	
	
	
	Average
	Edge

	LAA DL to LAA DL
	27
	45
	1.17%
	1.0%

	LAA UL to LAA UL
	46
	30
	0.4%
	0.01%


By the threshold of 5% throughput loss in [2], it is observed LAA and LAA can coexist for synchronized cases.

3.2 Case 3-LAA DL to LAA UL

Because of LBT mechanism adopted in LAA, it can not be a fully synchronized system, i.e. case of LAA DL to LAA UL could happen for LAA if UL in unlicensed spectrum is considered. To evaluate this case, ACIR model and UL power control sets are assumed in section 3.2.1

3.2.1 Simulation assumptions and methodology
For case 3 coexistence study, simulation methodology is similar to that of legacy LTE in [2].

3.2.1.1 ACIR model

The ACIR model for LAA to LAA is shown in table 3. 

Table 3: ACIR model for case 3
	Case
	Victim ACS [dB]
	Aggressor ACLR [dB]
	ACIR[dB]

	LAA BS to LAA BS
	46
	In range of [30,45]
	In range of [29.9,42.5]


3.2.1.2 UL power control

Regarding power control of LAA UL, power control sets are assumed as shown in table 3. Where, PC set 1 is original power of LTE UL in pico cell [3]. New parameters are tried in other PC sets to boost UL power to improve UL performance. Because from figure 1, there is nearly 30dB margin of interference produced by LAA UL compare to Wi-Fi.
Table 3: Power control parameter
	Parameter set
	Gamma
	P0

	Set 1
	0.8
	-76

	Set 2
	0.8
	-71

	Set 3
	0.8
	-66

	Set 4
	0.8
	-56

	Set 5
	0.8
	-46


3.2.2 Simulation results
Figure 2 shows the throughput loss for case of LAA DL to LAA UL with different power control sets shown in table 3. 
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Figure 2 Throughput loss for case of LAA DL to LAA UL

From this figure, it is observed that with original power control set 1 for pico cell, throughput loss does not meet 5% threshold which is required in [2]. As UL power improving from power set 3, 4 to 5, throughput loss could meet 5% threshold when ACIR is larger than some value. Take power set 3 as an example, the ACIR value should be larger than 40dB and considering ACS of victim BS is 46dB, ACLR of aggressor BS will lager than 40dB approximately.
So from the above analysis of case LAA DL to LAA UL, if LAA UL is considered in unlicensed spectrum, power control set 3 is suitable for LAA UL to meet throughput loss threshold when LAA BS ACLR is no less than 40dB.

4 Conclusion

This contribution provides adjacent channel coexistence study for LAA UL to Wi-Fi and LAA to LAA. From the simulation results we can conclude:
LAA UL cause less adjacent channel interference to Wi-Fi compare to another Wi-Fi system.

LAA DL and LAA DL can coexist in the adjacent channel.

If LAA UL is deployed in unlicensed spectrum, two aspects should be considered for adjacent channel coexistence in the worst case of LAA DL to LAA UL, i.e. UL power control set and LAA BS ACLR which should not be less than certain value.
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