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1. Introduction
In this contribution, we provide results from Wi-Fi/LAA system-level simulations in order to support proposals about SIR levels in the multi-node tests [1]. 
2. Simulation results
We use the indoor scenario defined in LAA Study Item [3]. The scenario consists of two operators deploying 4 APs/eNBs each in a single Indoor HotZone building. Each operator serves 10 users. Throughput results are provided in Appendix A and detailed simulation assumptions are summarized in Appendix B.

Figure 1 presents CDFs of raw per-stream/per-Rx-antenna SIR for the Wi-Fi + Wi-Fi case under low, medium and high load. The load is defined based on average AP buffer occupancy, same as in [2]. The average SIR value for low/medium/high load is 22.8dB/18.1dB/15.8dB, respectively.
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Figure 1. SIR levels for Wi-Fi + Wi-Fi scenario under low/medium/high load

Similarly, Figure 2 presents CDFs of the SIR for Wi-Fi + LAA case. The average values are 21.9dB/17.3dB/15.8dB under low/medium/high load, respectively.
[image: image2.png]CDF

0.6

0.4

0.2

—_— W
—_— W

+L, low load
+L, medium load

— WA

+L, high load

-20

-10 0 10 20
Pre-processing SIR [dB]

30

40




Figure 2. SIR levels for Wi-Fi + LAA scenario under low/medium/high load

From the above figures and reported average values we notice that SIR is above 15dB for both Wi-Fi + Wi-Fi scenario and Wi-Fi + LAA scenario, under all loads.
Proposal: SIR for the LAA multi-node test should be at least 15 dB.
3. Conclusion

In this contribution, we discuss the SIR levels in LAA multi-node tests. We have made the following proposal:
Proposal: SIR for the LAA multi-node test should be at least 15 dB.
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Appendix A: Throughput results
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Figure 3. Served load as a function of generated load in the indoor scenario. The vertical red lines represent low/medium/high load according to the buffer occupancy definition.
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Figure 4. Mean User-Perceived-Throughput as a function of served load in the indoor scenario.
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Figure 5. 5th percentile of User-Perceived-Throughput as a function of served load in the indoor scenario.
Appendix B: Simulation assumptions

	Parameter
	Value

	Propagation model
	ITU InH (Table B.1.2.1-1 in TR36.814)

	Slow fading (shadowing)
	ITU InH [Table A.2.1.1.5-1 in TR36.814)

	Traffic model
	FTP model 3, Packet size 0.5 MB

	LTE traffic
	Downlink (100% users)

	Wi-Fi traffic
	Downlink (100% users), only UL ACK/NACKs modeled

	Number of users per drop
	20 (total), 10 per operator

	User positioning
	Uniform, minimum inter-node distance 3 meters

	User mobility
	Static, fast fading velocity 3 km/h

	UE/STA noise figure
	9 dB

	eNB/AP height
	6 m

	UE/STA height
	1.5 m

	eNB/AP Tx power
	18 dBm (Antenna gain 5 dBi)

	UE/STA Tx power
	18 dBm (Antenna gain 0 dBi)

	Antenna pattern
	Omni-directional

	Simulated bandwidth
	20 MHz unlicensed

	Center frequency
	5 Ghz


Table 1. General simulation assumptions
	Wi-Fi parameter 
	Value 

	Wi-Fi standard 
	IEEE 802.11ac 

	RTS/CTS 
	Disabled 

	Access class
	Best effort 

	TXOP limit 
	4.096 ms 

	Link adaptation 
	Minstrel 

	MPDU/MSDU aggregation 
	Enabled 

	CCA-CS 
	-82 dBm

	CCA-ED 
	-62 dBm

	Antenna configuration 
	2x2 

	MCSs 
	802.11ac MCSs, including 256QAM 

	Guard period
	Normal (0.8µs)


Table 2. Wi-Fi simulation parameters
	LAA parameter 
	Value 

	Antenna configuration 
	2x2 

	CCA-ED (LBT threshold) 
	-72 dBm 

	LBT mechanism
	36.213 compliant LBT

	Access class
	3 (Best effort)

	TxOP limit
	8ms


Table 3. LAA simulation assumptions
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