3GPP TSG RAN WG1 Meeting #79
R1- 144589
San Francisco, USA, November 17 – 21, 2014
Agenda Item:
6.3.2.2
Source:
Huawei, HiSilicon
Title:
Preliminary results of co-existence evaluation for LAA
Document for:
Discussion and decision 
1 Introduction
In RAN1 78bis meeting and the follow-up email discussion [1][2], some basic evaluation assumptions and methodologies for co-existence performance evaluation were discussed and agreed. In this contribution, some preliminary co-existence evaluation results are provided according to the agreements.
2 Simulation scenarios and assumptions
3 coexistence scenarios are evaluated for indoor deployment based on SCE scenario 3 with additional unlicensed band (i.e. LAA scenario 2 [3]):
· Coexistence scenario a:  Operator #1 deploys Wi-Fi and operator #2 deploys Wi-Fi

· Coexistence scenario b:  Operator #1 deploys LAA and operator #2 deploys LAA

· Coexistence scenario c:  Operator #1 deploys Wi-Fi and operator #2 deploys LAA

LBT is adopted by LAA transmission. The detailed LBT parameters and other simulation assumptions can be found in appendix and a companion contribution [4]. Note that despite the existence of a licensed carrier for LAA system, the offered traffic load for LAA and Wi-Fi systems are equal on the unlicensed band and only the statistics of unlicensed carrier are calculated, for a fair comparison. 
3 Simulation results

The cell thought and average user perceived throughput are compared in figure 1:

· Wi-Fi system, interfered by a co-existing Wi-Fi system
· Wi-Fi system, interfered by a co-existing LAA system
· LAA system, interfered by a co-existing LAA system
· LAA system, interfered by a co-existing Wi-Fi system
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Figure 1: Co-existence performance of LAA-LTE
Based on the simulation results, it can be seen that with the given traffic model and deployment, the victim Wi-Fi system can perform even better by coexisting with LAA than co-existing with another WiFi system, especially in medium to high load region. The reason partly relies on the fact that the high-efficient PHY design of LAA can reduce the transmission time compared to Wi-Fi system, given the same traffic load. Then the channel occupancy time by LAA system can be reduced to allow the co-existing Wi-Fi system to have more chance to access the channel. In addition, such a good co-existence performance from LAA is achieved while providing good LAA performance. 
4 Conclusion

In this contribution, we provided initial coexistence evaluations of LAA and Wi-Fi based on the indoor scenario where coexisting operators offer the same traffic load on the unlicensed carrier. Based on the simulation results, we made the following conclusion:
Based on evaluations in an indoor scenario where coexisting operators offer the same traffic load on the unlicensed carrier using either LAA or Wi-Fi:
· LAA with LBT mechanism can be a fair neighbor to Wi-Fi.

· LAA with LBT mechanism can provide efficient use of unlicensed spectrum.
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Appendix: Simulation assumptions

Table 1 Some General simulation assumptions 

	Parameters 
	LAA-LTE 
	Wi-Fi 

	Macro cell number
	7cells x3sectors

	System bandwidth per carrier
	20MHz

	Carrier frequency
	5.0GHz for unlicensed band, 3.5GHz for licensed band of Small cell

	Carrier number
	1


	Num. of clusters per Macro area
	Indoor: 1 building per macro cell.

	Num. of cells per operator per cluster
	Indoor: 2 cells per operator per building (one floor). 

	Cell selection 
	UEs/Stations select the serving cell based on RSRP within single operator

	Pico/AP antenna configuration 
	2D, Omni-directional. 1T2R

	Cell antenna height
	6m for indoor

	Pico and AP Tx power 
	18dBm
	

	Antenna gain excluding feeder loss

	5dBi
	

	UE antenna configuration
	2D, Omni- directional. 1T2R

	UE antenna height
	1.5m

	UE/Sta transmission power
	23dBm

	antenna gain excluding feeder loss

	0dBi

	Tx and feedback mode 
	SIMO,1TX2R
	SIMO,1TX2R

	Scheduler algorithm
	PF
	CSMA/CA-based

	CCA busy threshold
	-73 dBm/MHz + 23 - PH, PH specified in dBm EIRP
	-62 dBm  for CCA-ED;

 -82 dBm for CCA-CS

	Length of extended CCA /CCA backoff 
	1~32 CCA slots
	15~1023 slots

	Time slot
	24us
	8us

	Max transmission time
	13ms
	3ms


	HARQ 
	retransmission with max 3times 
	NA

	Traffic model 
	BB. 

FTP3 with packet size of 0.5Mbyts. 
Low, median, high traffic load are evaluated.

	Metric
	SCT, UPT


























































































































