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1. Introduction
In RAN1#78bis meeting, deployment scenarios and evaluation methodologies were discussed. Two scenarios for coexistence evaluations were agreed. The discussion on detailed coexistence evaluation assumptions for the two scenarios continued by email after RAN1#78bis[1]. However, consensus on some open issues has not been achieved. In this contribution, we give our views on some of the remaining details of evaluation methodologies for LAA. 
2. Discussion
Carrier number
Four options were given as below for the number of unlicensed carriers:
· Alt. 1: X = Y = 4

· Alt. 2: X = Y = 10

· Alt. 3: X = 4, Y = 1

· Alt. 4: {Alt. 1 or Alt. 2} + Alt. 3

where X is the number of small cells per cluster deployed by each operator and Y is the number of carriers used in unlicensed band. It is beneficial to confirm LBT performance with Y=1. However, considering the rich unlicensed spectrum resource, 4 small cells within a small cluster area using the same unlicensed carrier seems not necessary. Hence, the node density can be reduced in the simulation. Meanwhile, the study of carrier selection with Y>1 is useful. Thus it is suggested that Alt. 1 + {X=2, Y=1} should be used in the evaluation.
Traffic model
Either FTP model 1 or 3 can be chosen by companies since we don’t think there is a significant impact to the co-existence simulation results. If FTP model 1 is used, the arrival and the location of users should be the same in different evaluation scenarios to make sure that the comparison is fair. File size of 0.5 MB is the baseline for FTP traffic model. The necessity of using smaller size for FTP traffic should be clarified.
Existing FTP traffic model modified with a periodical traffic arrival can be considered if VOIP or Video traffics need to be simulated for Wi-Fi.
Number of UEs
When FTP model 3 is used, the number of UEs can follow the assumption in the Rel-12 SCE WI, e.g. 60 UEs per operator per macro cell geographical area for outdoor scenario. However, for studying the WiFi performance in the LAA-WiFi coexistence, it is not necessary to drop UEs outside of a small cell. Therefore, it is suggested that 10 UEs per small cell can be assumed.  
Minimum distance

For outdoor scenario, the assumption in the Rel-12 SCE WI can be reused for minimum distance between intra-operator nodes. For inter-operator nodes, 10m can be used for the minimum distance based on the minimum distance for UMi pathloss.
UE Bandwidth
An LAA UE can make use of both the licensed band (10MHz) and unlicensed band (20MHz) under the framework of carrier aggregation. The CA scheduling mechanism among carriers can be selected by each company, and the percentage of traffic offloading is up to individual companies’ implementation and can be provided with evaluation results.
Cell association criteria

RSRP/RSRQ based cell association can be used for both LAA and WiFi. In case there is only one unlicensed carrier modeled, then RSRP is used for a UE’s cell association; in case there are more than one unlicensed carriers modeled, RSRQ is used for a UE’s cell association.
Network synchronization 
Synchronized network can be simulated for both intra-operator and inter-operator scenarios. If asynchronous network is considered necessary in the evaluation, the methodology of modeling asynchronous networks should be discussed first, which helps to align the results from different companies.

Performance metrics

For UPT calculation, dropped packets (a packet is dropped if the latency is longer than X seconds, e.g. X=8 for 0.5Mbyte packet and X=32 for 2Mbyte packet) should also be taken into account. The UPT for the dropped packets can be considered as zero and packet dropping rate can also be reported. Besides, the metrics for fairness comparison can also be reported, e.g. the channel occupation ratio.
MCS
Since MCS shall not have any impact on co-existence study performance, it is proposed not to include 256QAM for both LAA and Wi-Fi in the co-existence study to save the evaluation efforts.
Antenna configuration
2x2 antenna configuration can be used in the evaluation, which is the same as the Rel-12 SCE WI.
DL/UL traffic
To reduce the evaluation complexity, DL-only transmission for both Wi-Fi and LAA networks should first be assumed in the co-existence evaluation. But modeling of ACK frame should be considered in Wi-Fi even for DL-only transmission. 
MAC coordination (Wi-Fi)

DCF is the fundamental access scheme of Wi-Fi MAC. DCF for Wi-Fi is considered sufficient for co-existence study and any advanced MAC access scheme such as EDCA may not provide much further insight but will increase the simulation complexity. Hence, it is proposed that DCF is used as baseline for Wi-Fi.
RTS/CTS (Wi-Fi)

RTS/CTS can be optionally used in Wi-Fi system to solve the hidden node problem. It is not clear how RTS/CTS would affect co-existence simulation for LAA and Wi-Fi. Therefore modeling of RTS/CTS can be selected by each company.
3. Conclusion
In this contribution, the remaining details of evaluation methodologies for LAA were discussed. We show our opinions on several aspects and the proposals are summarized in table 1 below for reference. 
Table 1: Proposals for evaluation parameters
	Parameters
	Proposal

	Carrier number
	Alt. 1:{X=Y=4} + {X=2, Y=1}

	Traffic model
	FTP model 1 or 3

	Number of UEs
	10 UEs per small cell

	Minimum distance
	intra-operator nodes: 20m
inter-operator nodes: 10m

	UE Bandwidth
	LAA UE: 10M(licensed band)+20M(unlicensed band)
Wi-Fi UE: 20M(unlicensed band)

	Cell association criteria
	RSRP/RSRQ

	Network synchronization
	Synchronized network for both intra-operator and inter-operator scenarios

	Performance metrics
	UPT=0 for dropped packets 
packet dropping rate
channel occupation ratio

	MCS
	QPSK, 16QAM, 64QAM

	Antenna configuration
	2Tx, 2Rx

	DL/UL traffic
	DL-only

	MAC coordination (Wi-Fi)
	DCF

	RTS/CTS (Wi-Fi)
	Optional
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