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1 Introduction
In RAN1 #79 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 among LAAs are provided based on agreed assumptions.
2 Simulation scenarios and assumptions
The coexistence scenarios among LAAs are evaluated for indoor and outdoor deployment based on agreements of simulation assumption. And the coexistence between LAA and Wi-Fi is evaluated in a companion contribution [3]. The evaluated coexistence scenarios are:
· 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

The details of simulation assumptions for LAA are the same with [3]. LBT is adopted by LAA transmission. And Carrier selection is adopted for multi-carriers and multi-cells. 
3 Simulation results

The average user perceived throughput (UPT), latency and buffer occupancy are compared in the following sections. The results for single carrier and multi-carriers are evaluated for X=4, Y=1 and X=Y=4 assumptions respectively.
3.1 Single carrier results
The performance for indoor deployment and outdoor deployment are shown as following figures. 
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	(a)Average UPT with different packet arrival rate
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	(b)Latency CDF with packet arrival rate(0.4, 2.0)
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	(c)Buffer occupancy with different packet arrival rate


Figure 1: Co-existence performance for both LAA-LTE and Wi-Fi
Based on the simulation results from indoor deployment and outdoor deployment, it can be seen that with the given traffic model and deployment, good intra-system co-existence performance is achieved by LAA-LTE. 
3.2 Multi-carrier results
In multi-carrier case, the channel selection criterion is according to the weakest interference from other cells.  The static channel selection is assumed for LAA-LTE. 
	Indoor
	Outdoor
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	(a)Average UPT with different packet arrival rate
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	(b)Latency CDF with packet arrival rate(0.2, 1.6)
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	(c)Buffer occupancy with different packet arrival rate


Figure 3: Co-existence performance for both LAA-LTE and Wi-Fi with carrier selection
From the figures above, it can be observed that the performance with carrier selection for LAA-LTE is better than co-channel case. For the co-existence performance for both LAA-LTE and Wi-Fi, the interference is mitigated by carrier selection. And similar to single carrier, the LAA with LBT scheme outperform Wi-Fi on unlicensed spectrum.
Observation1: LAA with LBE mechanism can provide efficient use of unlicensed spectrum.
4 Conclusion

In this contribution, we provided initial intra-system coexistence evaluations for both LAA and Wi-Fi where the same traffic load is assumed on the unlicensed carrier. 
Observation
·  LAA with LBE mechanism can provide efficient use of unlicensed spectrum.
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Appendix: Simulation assumptions
According to the agreed simulation assumption, the following parameters are shown the specification for details. Others are not mentioned are aligned with [1] .
Table 3 some primary simulation assumptions 

	Parameters 
	LAA-LTE 
	Wi-Fi 

	Carrier number (Y)
	1, 4

	Carrier selection (for Y = 4)
	Each eNB selects the carrier on which the weakest interference is detected.

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

	Tx mode
	MIMO with 1 layer transmission
	MIMO with open loop transmission

	LBT scheme
	LBE
	CSMA/CA

	CCA 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 / Wifi CCA backoff
	1~32 CCA slots of LAA
	1~Z-1 CCA slots of Wi-Fi, where Z=16 as a default value, doubled when ACK is not received, and reset to 16 when ACK is received. The max value of Z is 1024

	CCA slot length
	24us
	8us

	MPDU size
	NA
	1500k Bytes

	Max transmission time
	Indoor:13ms

Outdoor:4ms
	3ms

	HARQ 
	Retransmission with max 3times 
	ACK modeled

	Rate control
	Closed loop
	Open loop

	RTS/CTS
	NA

	MCS
	Exclude 256QAM

	Metric
	Average UPT and Latency CDF
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