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[bookmark: _Ref301342314]Introduction
During RAN1#78bis, the evaluation assumptions and methodologies of LAA were discussed [1]. In this contribution, we consider the remaining details of the evaluation assumptions and methodologies, especially focusing on the number of carriers, the performance metrics and the UE bandwidth.
Number of Carriers Parameter
During the RAN1 #78bis meeting, the combination of the number of nodes X and the number of carriers Y was discussed and the following agreement was made:
	Agreements:
· Node density per operator
· X nodes per operator per indoor/outdoor cluster
· Y 20 MHz carrier frequencies available in unlicensed band
· Nodes (eNB/AP) and UE use one of the Y carrier frequencies for transmission
· FFS: Use of more than single carriers of eNB/AP and UE is not precluded
· One 10 MHz carrier frequency in licensed band
· Suggested options (FFS: Down selection among following options):
· 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



In the email discussion [78bis-11], whether the number of carriers Y = 1 should be included or not was one of the major topic of discussion. We support Alt.3 as the baseline since the fairness between LAA and Wi-Fi is relatively easier to evaluate if simple model is used. Additionally, we propose the number of carriers Y = 4 should also be included in the evaluation scenarios. In our view, the fairness between LAA and Wi-Fi evaluation can be divided into two sub-categories: the intra-carrier fairness and inter-carrier fairness. Both are defined as follows and shown in Figure 1.
1. Intra-carrier fairness: the fairness between LAA LBT related functionalities and Wi-Fi CSMA/CA when both technologies share one unlicensed carrier. 
2. Inter-carrier fairness: the fairness between LAA channel selection and Wi-Fi channel selection when both technologies share multi-unlicensed carriers.
[image: ]
Figure 1: intra and inter carrier fairness
We believe both types of fairness should be considered.
In other words, evaluation of intra-carrier fairness focuses on the time domain based spectrum-sharing aspects while the evaluation of the inter-carrier fairness focuses on the frequency domain based spectrum-sharing aspects. The inter-carrier fairness can be evaluated using Alt.1, and the intra-carrier fairness can be evaluated using Alt.3. 
In addition, we propose Alt.3 should be given higher priority than the Alt.1 because using Alt.1 we cannot distinguish between effects of LAA LBT related functionalities and channel selection and we believe evaluating each functionality separately should be needed. 
Proposal 1:
The number of carriers Y = 1 (Alt. 3) and Y = 4(Alt.1) should be supported. In addition, Alt.3 is the baseline assumption for the evaluations study.

Performance metrics
During the RAN1 #78bis meeting, the performance metrics were discussed and the several metrics as shown below were agreed:
	Agreements:
· Performance metric
· User perceived throughput (UPT)
· UPT CDF
· Latency (From packet arrival in devices (eNB, AP, UE, STA) MAC buffer to successful transmission (including retransmission) of packet)
· Latency CDF
· FFS: Number of users with X %ile latency < Y ms (e.g. X = 98, Y = 80 ms)
· Note: DL and/or UL can be reported when applicable
· FFS: Necessity of other system metric to help interpreting the performance results
FFS: Definition of packet needs further clarifications depending on used traffic model


[bookmark: _GoBack]The performance metrics agreed in the previous meeting (e.g. UPT CDF and Latency CDF) are the metrics per UE/STA and not per channel. Based on one carrier scenario (e.g. Y=1, Alt.3), the evaluation results would indicate the intra-carrier fairness. However, in the multi-carrier scenarios (e.g. Y=4, Alt.1), the evaluation results won’t be able to distinguish between effects of both the intra-carrier and inter-carrier fairness. To evaluate the inter-carrier fairness, we suggest the channel selection rate and/or the channel throughput should be considered as the performance metrics. The channel selection rate is defined as the rate of each LLA/Wi-Fi channel was selected.
Proposal 2:
The channel selection rate and/or the channel throughput should be considered as the performance metrics. The channel selection rate is defined as the rate of each LAA/Wi-Fi channel was selected.

UE bandwidth
LAA cell can use both the licensed band (10MHz) and the unlicensed band (20MHz) for the data transmission. The evaluation results depend on the offloading algorithm, i.e. how much data offload to the unlicensed band. Therefore, the offloading algorithm should be same for each operator in order to understand the evaluations results. We propose the percentage of offloading should be fixed or at least for the initial study phase the data transmissions occur only in unlicensed band.
Proposal 3:
We propose the percentage of offloading should be fixed or at least for the initial study phase the data transmissions occur only in unlicensed band.


Conclusion
Proposal 1:
The number of carriers Y = 1 (Alt. 3) and Y = 4(Alt.1) should be supported. In addition, Alt.3 is the baseline assumption for the evaluations study.
Proposal 2:
The channel selection rate and/or the channel throughput should be considered as the performance metrics. The channel selection rate is defined as the rate of each LAA/Wi-Fi channel was selected.
Proposal 3:
We propose the percentage of offloading should be fixed or at least for the initial study phase the data transmissions occur only in unlicensed band.
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