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1. Introduction

In the last RAN1 #79 meeting, the performance metrics for LAA evaluations were discussed. Besides UPT and latency, a new metric, buffer occupancy (BO) is defined for working assumption as follows [1] :
· Buffer occupancy of the i-th small cell/UE (Wi-Fi & LAA) = sum of the period of time during which the i-th small cell/UE has data to transmit including retransmissions (i.e., its queue is not empty) / total simulation time

· Average buffer occupancy: buffer occupancy averaged over the all small cells/UEs of the same operator

· The average buffer occupancy can be provided in addition to the offered traffic along with the simulation results.

· FFS: Whether and how to capture this metric in the TR

· Note: This is not a metric that will be used to make comparisons between different evaluations
After the meeting, an email discussion was held and the conclusion of the email discussion is:
· No consensus on new load factor metric other than the current working assumption
· Companies can report output load factor metric in addition to the offered load and performance metrics such as UPT and latency

· Baseline of output load factor metric is Buffer occupancy

In this contribution, we will further discuss the additional performance metrics except for the agreed user perceived throughput (UPT) and latency.
2. Performance metrics for LAA evaluations 
The two performance metrics that has been agreed for LAA evaluation are UPT and latency. One debate during last meeting is how to reflect the load of the system. In the evaluation of small cell, the RU can be used to represents the load of the system, since the reuse factor of the system is 1 and higher RU represents higher traffic load. In the evaluation of LAA, the RU cannot well describe the load, since same traffic load (arrival rate) could yield very different RU in different network topologies. For example, with listen before talk mechanism and the same amount of data, a higher network density causes lower RU, since the resources should be shared by different nodes without interfering each other. Thus it is suggested to user the parameters that describing the traffic, e.g., arriving rate together with the packet size load, to represent the load of system.
Proposal 1: With fixed packet size, it is suggested to use different values of packet arriving rate, i.e., λ, to reflect the high/medium/low traffic load.
The performance of LAA depends not only on the traffic load, but also relies on how the system works, including the spectrum efficiency, how many resources are occupied for transmission and the congestion situation, etc. To obtain deep understanding on how the systems work, it is suggested to provide some more performance metrics along with the UPT and latency as simulation output. 
Resource Utilization (RU) and Buffer Occupancy (BO)
To observe the recourse utilization situation, the RU that defined as in TR 36.814 is suggested to be provided as simulation output, so as to represent how many resources is occupied by WIFI/LAA for transmission. In addition, a new performance metric buffer occupancy as defined in (2) was agreed as working assumption. 
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Comparing the definition of RU and BO in (1) and (2), we can observe that the difference mainly lies on the numerator, where RU only includes the resources that is occupied for transmission, while BO incorporates both the occupied resources and those resources that expected to be exploited but cannot be used due to the occupying of other APs/eNBs or performing sensing. In other words, the BO can implicitly reflect the congestion situation of the system.
Congestion Condition (CC)
Considering that congestion condition is a vital factor that impact the performance, the congestion behaviours is suggested to be explicitly represented, so as to better understand the systems. To reflect the congestion condition, a new metric is defined as follows:
	Congestion Condition (CC) =
	Sum of period during which i-th small cell expected to be transmit but can not be used due to performing sensing or the occupying of other nodes

	
	Total simulation time


According to the definition of CC, we can observe that CC=RU-BO. The high value of CC represents severe congestion, while the low value of CC means light congestion. With the output of CC, the congestion behaviours can be analyzed explicitly. 
Proposal 2: In addition to the working assumption of Buffer Occupancy, it is suggested to provide RU, which is defined in TR 36.814, as an output of the LAA evaluation, so as to represent how many resources can be occupied by WIFI/LAA for transmission.
Proposal 3: For better understanding the congestion situation, a new metric ‘Congestion Condition (CC)’ is suggested to be the output along with the UPT, latency and RU. 
3. Conclusions 

In this contribution, we discussed the additional performance metrics except for the agreed user perceived throughput (UPT) and latency, we propose: 
Proposal 1: With fixed packet size, it is suggested to use different values of packet arriving rate, i.e., λ, to reflect the high/medium/low traffic load.
Proposal 2: In addition to the working assumption of Buffer Occupancy, it is suggested to provide RU, which is defined in TR 36.814, as an output of the LAA evaluation, so as to represent how many resources can be occupied by WIFI/LAA for transmission.
Proposal 3: For better understanding the congestion situation, a new metric ‘Congestion Condition (CC)’ is suggested to be the output along with the UPT, latency and RU. 
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