3GPP TSG-RAN WG4 Meeting #74   











  
        R4-150392
Athens, Greece, 9 – 13 Feb, 2015
Source: 
Huawei
Title: 
Simulation assumption of co-existence study for LAA and Wi-Fi
Agenda Item:
9.4.3
Document for:
Approval
1 Introduction
This contribution contains the simulation assumptions of coexistence study for LAA and Wi-Fi.
2 General assumptions
According to approved deployment scenario at RAN 1 78th bis meeting, this contribution proposes to reuse relevant simulation assumptions from study item [1]. ACLR of Wi-Fi can be integrated and estimated according to 802.11ac spectrum mask [2], ACS of Wi-Fi is given according 802.11ac chipset testing results. For outdoor Pico scenario, 20MHz LTE UE ACS requirement can be obtain from technical report [3], and LAA BS relevant requirements are assumed in this contribution.
Table 1: ACLR and ACS values of Wi-Fi and LAA for the first adjacent channel
	Paremeter
	Wi-Fi
	LAA BS
	LAA UE

	
	The bandwidth is 20MHz for 802.11ac and LAA

	ACLR (dB)
	32
	37
	-

	ACS (dB)
	27
	45
	27


Table2: ACIR for the first adjacent channel in each scenario
	Case
	Aggressor system
	Victim system
	Parameter
	Assumption/Value

	1
	20MHz LAA
	20MHz Wi-Fi
	ACIR BS-Wi-Fi
	27

	2
	20MHz Wi-Fi
	20MHz LAA
	ACIR Wi-Fi-BS
	32

	
	
	
	ACIR Wi-Fi-UE
	26

	3
	20MHz LAA
	20MHz LAA
	ACIR BS-UE
	27


Table3: Propagation model of Monte Carlo simulation
	Case
	Pathloss model

	Outdoor Pico to Outdoor Pico scenario

	Outdoor Pico to outdoor Pico/ Outdoor Pico to UE
	LOS: if R<300m, PL(R)=28+22log10(R) +20log10(fc)
[ free space loss]
else, PL(R)=-3.96+40log10(R)+2log10(fc), R in m, fc in GHz
NLOS: PL= 22.7+36.7log10(R)+26log10(fc), R in m, fc in GHz
ITU Umi [referring to Table B.1.2.1-1 in TR36.814]
Prob(R)=min(18/R,1)·(1-exp(-R/36))+exp(-R/36)
[36.814: table B.1.2.1-2 UMi scenario]

	UE to UE
	PL = max(PLfree,PL(R))
PLfree = 46.4+20log10(R)+20log10(fc/5), R in m, fc in GHz
LOS: if R<=42.7, PL(R)=27+22.7log10(R) +20log10(fc)
else, PL(R)=11+40log10(R)+2.7log10(fc), R in m, fc in GHz
NLOS: PL(R)=14.4+43.7log10(R)+23log(fc), R in m, fc in GHz
[Annex A2.1.2 of 36.843]
Prob(R) =  min(18/R,1)·(1-exp(-R/36))+exp(-R/36)
[WINNER II Channel Models,D1.1.2 V1.2. table 4-7]


Table4: System simulation assumptions for outdoor Pico cluster cell
	Parameter
	Assumption/Value

	Outdoor Pico deployment
	Cluster deployment with 1 cluster per sector

	Pico number
	4 Picos/cluster, 2 Picos per operator, uniformly random dropping in cluster.

	System bandwidth
	20MHz

	Carrier frequency
	5GHz

	UE per cluster
	20 UEs per operator, 40 UEs per cluster

	Outdoor Pico TX power 
	18dBm, optional: 24dBm

	Outdoor Pico antenna pattern
	Omni-direction

	Outdoor Pico antenna gain 
	5dBi

	Radius for outdoor Pico dropping in a cluster
	50m

	Radius for UE dropping in a cluster
	70m

	Minimum distance between outdoor Pico and outdoor Pico
	20m; Inter-operator : 10m

	Outdoor Pico noise figure
	13dB

	Penetration loss
	0dB


Table5: UE parameters used in simulation
	Parameter
	Assumption/Value

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	Max total UE TX
	18 dBm

	Minimum distance between UE and Outdoor Pico
	3m

	Minimum distance between UE and UE
	3m


Table6: Shadowing parameters used in simulation
	Parameter
	Assumption/Value

	Shadowing standard deviation
	Pico to UE
	LOS: 3, NLOS:4
ITU Umi [referring to Table B.1.2.1-1 in TR36.814]
Prob(R)=min(18/R,1)·(1-exp(-R/36))+exp(-R/36)

	
	UE to UE
	7

	
	Pico to Pico
	LOS: 3, NLOS:4

ITU Umi [referring to Table B.1.2.1-1 in TR36.814]
Prob(R)=min(18/R,1)·(1-exp(-R/36))+exp(-R/36)

	Shadowing correlation
	UE to UE
	0

	
	Pico to Pico
	0.5


Table7: Additional parameters for Wi-Fi system
	Parameter
	Assumption/Value

	MCS
	802.11ac MCS table without 256QAM
Optional: include 256QAM (should be the same as for LAA)

	Channel coding
	BCC; optional: LDPC code

	MPDU size
	1500bytes

	MAC
	Coordination
	DCF, RTS/CTS

	
	SIFS, DIFS
	SIFS, DIFS

	
	Detection
	Energy detection

	
	Contention window
	Min:31, Max:1023

	CCA-ED 
	-62dBm


Conclusion

In this contribution, we gave simulation assumptions in table 1 ~ 7 in detail. These assumptions can be baseline for companies evaluating performance of coexistence for LAA and Wi-Fi.

Proposal: it is proposed to approve the simulation assumptions of coexistence for LAA and Wi-Fi in table 1~7.
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