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1 Introduction
This contribution contains the simulation assumptions of coexistence study for LAA and Wi-Fi. According to approved deployment scenario at RAN 1 78th bis meeting, this contribution proposed to reuse relevant simulation assumptions from study item [1] and also summarized some special assumptions like ACLR, ACS and throughput versus SNR table which have been discussed offline.
2 Scenarios
2.1 Indoor scenario
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Figure 1. Indoor scenario for evaluation
Buildings are uniformly random within macro geographical area. Two operators deploy 4 small cells each in the single-floor building. Small cells are centered along shorter dimension of building. This indoor topology can be interpreted as
· All 8 nodes are at X-axis.

· The four nodes of operator A are equally spacing by 30 meters. The four nodes of operator B are equally spacing by 30 meters.

· The four nodes of operator A are shifted to the left by x meters. The four nodes of operator B are shifted to the right by x meters.

· The minimum distance between two nodes from different operators is 3 meters. 
2.2 Outdoor scenario
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Figure 2. Outdoor scenario for evaluation

For outdoor scenario, it is proposed to reuse assumptions in [1].
3 ACLR and ACS of LAA and Wi-Fi

ACLR of Wi-Fi can be integrated and estimated according to 802.11 spectrum mask [2], ACS of Wi-Fi is derived according to 802.11 adjacent channel rejection (ACR) value in table 20-23 of [2]. 20MHz LTE relevant ACLR and ACS values can reuse the legacy LTE requirements.
Table 1: ACLR and ACS values of Wi-Fi and LAA for the first adjacent channel
	Paremeter
	Wi-Fi(20MHz)
	LAA BS(20MHz)
	LAA UE(20MHz)

	ACLR (dB)
	26
	45 or in range of [25…45]
	-

	ACS (dB)
	29
	-
	27


4 Simulation look-up table of Wi-Fi
Regarding SINR to throughput mapping, curve of SNR vs TP can be derived referring to Appendix 3 of SNR vs TP modeling for different MCS levels for wifi in [3]. This curve can be approached by Shannon bound similar to the method in A.2 of [4]. The throughput function with Shannon inefficiency factor can be expressed as
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Where the parameters of (, SNRMIN and SNIRMAX are described in the following table.
Table 2: Parameters describing baseline Link Level performance for Wi-Fi

	Parameter
	Wi-Fi(20MHz)
	Notes

	(, attenuation 
	[0.55]
	Represents implementation losses

	SNIRMIN, dB
	[-2.0]
	Based on BPSK, 1/2 rate

	SNIRMAX, dB
	[19.7]
	Based on 64QAM, 5/6 rate

	ThruMAX, bps/20MHz
	[72M]
	Based on 64QAM, 5/6 rate


5 Methodology of LAA and Wi-Fi coexistence
1) Carrier selection
· Static selection: Cell A of one operator selects one 20MHz carrier in some 5GHz band and cell B of another operator selects adjacent 20MHz carrier of cell A.

2) Active proportion
Nodes of AP or BS in the scenario shall be active in some proportion. 2 or 6 of 8 nodes in a cell are active could be an example.
3) Interference calculation

· For each snapshot, within each cell one link is active. This link is scheduled randomly in a Wi-Fi or LAA cell.

· For LAA nodes, all the links are in DL only.

· For Wi-Fi nodes, probability of links in DL or UL could be 50% probability.
· Calculate the ACI and SINR in each victim cell. Then map SINR to throughput look up table derived in section4.
6 Conclusion
This contribution summarized assumptions like scenarios, ACLR, ACS, throughput versus SNR table derived method and methodology which have been discussed offline.
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8A. Adjacent channel interference analysis
8A.1 Scenarios and methodology

In this section, scenarios and methodology for evaluating coexistence between different networks in the unlicensed band are described. Scenarios for coexistence evaluations include the following.

-
Indoor scenario

-
Outdoor scenario. 
Both of scenarios could be reused from chapter 8.1. For adjacent channel interference analysis, it can be only considered the unlicensed band.

The coexistence evaluation methodology is followed.
1) coexistence cases
   -  Wi-Fi to Wi-Fi, which could be the baseline to evaluate case of LAA to Wi-Fi.
-
Wi-Fi to LAA

-
LAA to Wi-Fi
2) Carrier selection
· Static selection: Cell A of one operator selects one 20MHz carrier in some 5GHz band and cell B of another operator selects adjacent 20MHz carrier of cell A.

3) Active proportion
Nodes of AP or BS in the scenario shall be active in some proportion.
4) Interference calculation

· For each snapshot, within each cell one link is active. This link is scheduled randomly in a Wi-Fi or LAA cell.

· For LAA nodes, all the links are in DL only.

· For Wi-Fi nodes, probability of links in DL or UL could be 50% probability.

· Calculate the ACI and SINR in each victim cell. Then map SINR to throughput look up table derived in Annex A2.3
<Next section>

A.2.3 Additional adjacent channel interference analysis assumptions
A.2.3.1 ACLR and ACS of LAA and Wi-Fi
ACLR of Wi-Fi can be integrated and estimated according to 802.11 spectrum mask [25], ACS of Wi-Fi is derived according to 802.11 adjacent channel rejection (ACR) value in table 20-23 of [25]. 20MHz LTE relevant ACLR and ACS values can reuse the legacy LTE requirements.
Table A.2.3.1-1: ACLR and ACS values of Wi-Fi and LAA for the first adjacent channel
	Paremeter
	Wi-Fi(20MHz)
	LAA BS(20MHz)
	LAA UE(20MHz)

	ACLR (dB)
	26
	45 or in range of [25…45]
	-

	ACS (dB)
	29
	-
	27


A.2.3.2 Simulation look-up table of LAA and Wi-Fi
Regarding SINR to throughput mapping, curve of SNR vs TP can be derived referring to Appendix 3 of SNR vs TP modeling for different MCS levels for wifi in [26]. This curve can be approached by Shannon bound similar to the method in A.2 of [27]. The throughput function with Shannon inefficiency factor can be expressed as
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Where the parameters of (, SNRMIN and SNIRMAX are described in the following table.
Table A.2.3.2-1: Parameters describing baseline Link Level performance for Wi-Fi

	Parameter
	Wi-Fi(20MHz)
	Notes

	(, attenuation 
	[0.55]
	Represents implementation losses

	SNIRMIN, dB
	[-2.0]
	Based on BPSK, 1/2 rate

	SNIRMAX, dB
	[19.7]
	Based on 64QAM, 5/6 rate

	ThruMAX, bps/20MHz
	[72M]
	Based on 64QAM, 5/6 rate


Regarding look up table of LAA, table A.7 in [27] could be reused.
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