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1. Introduction
At the RAN#65 meeting, a new Rel-13 Study Item on Licensed-Assisted Access using LTE (LAA-LTE) [1] has been approved.  One of the objectives is to identify and define design targets for co-existence with other unlicensed spectrum deployments, including fairness among Wi-Fi and other LAA-LTE services. At the RAN1 #78bis meting, some of assumptions have been approved and others are under discussion.
As for the deployment scenarios, RAN1 has specified the following three scenarios as the baseline [1]:

· 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

 In this contribution, we would like to share our views on the definition of “fairness” and assumptions for more accurate evaluation of the “fairness” between LAA and Wi-Fi.
2. Discussions
2.1 Definition of “fairness”
The performance measure for fairness in LAA-LTE should not depend on the RAT dependant function such as rate adaptation, scheduling, and retransmission method since multi-RAT situation with Wi-Fi and LAA is the target deployment. The number of transmit opportunities is a good performance measure. Here, transmit opportunity is defined as the opportunity where a APs or a UE obtain the right to send data after LBT procedure within a certain time duration. When the number of transmit opportunities of Wi-Fi deployed by operator #1 in the coexistence scenario (a) and that in the coexistence scenario (c) are the same, we consider that the fairness between Wi-Fi and LAA is achieved.
Proposal 1: To evaluate the “fairness” between LAA and Wi-Fi, the number of transmission opportunities during a given period of time is an effective measure.
2.2 Evaluation parameters for “fairness”
2.2.1 Layout for nodes in outdoor scenario
The parameters for layout of nodes should approximate to real service environment in unlicensed band because these parameters have a great effect on LAA-LTE/Wi-Fi performances.  For example, urban Wi-Fi environment in Japan is given below.

1. Typically, multiple APs using the same carrier are located nearby and controlled by multiple operators. 

2. The number of APs using the same carrier located within 50m radius by single operator can be more than 2.  The minimum distance between APs is designed to be at least 10m. However, when they are deployed by different operators, this rule isn't applied and the distance can be much shorter, e.g. less than 1m. 

3. Currently, the number of Wi-Fi APs using 2.4GHz is larger than the one in 5.6GHz band and 4--6 APs are using the same carrier. We have concern that the AP density in 5.6 GHz will become as high as the one in 2.4GHz band in the near future.   
4. LAA or Wi-Fi performances are greatly influenced by the number of UEs. In the case of high-density area e.g. downtown in Japan, it is appropriate to apply 60 UEs per carrier per operator in the system.
Therefore, we consider [X=2, Y=1] or Alt. 3 [X=4, Y=1], where X is the number of nodes per operator and Y is the number of carriers, are an appropriate evaluation assumption.

Observation 1: The number of APs using the same carrier located within 50m radius by single operator can be more than 2.  The minimum distance between APs is designed to be at least 10m. However, when they are deployed by different operators, this rule cannot be applied and the distance can be much shorter, e.g. less than 1m. 
Proposal 2: For the AP density and the number of carriers, RAN1 should assume [X=2, Y=1] or [X=4, Y=1] where X is the number of nodes per operator and Y is the number of carriers.
Proposal 3: The number of UEs per carrier per operator in the systemshould be more than 60.
2.2.2 Uplink 
Generally, most of user traffic is transmitted on downlink and then downlink should be simulated at least for performance evaluation. However, 802.11 ACK frame (or Block ACK frame) in uplink should be considered for Wi-Fi evaluation since ACK contention can affect delay metric severely. Without 802.11 ACK frame, Wi-Fi performance can be higher than realistic performance because transmit duration used ACK frame is ignored.

Proposal 4: For the evaluation assumption, it is sufficient to generate the downlink user traffic. However, 802.11 ACK frame (or Block ACK frame) in uplink should be considered to evaluate more realistic Wi-Fi environment.
2.2.3 RTS/CTS
RTS/CTS mechanism should be supported for Wi-Fi performace evaluation. Wi-Fi APs and STAs exchange RTS/CTS frame to reserve radio resource for their communcation and other STAs receiving the RTS/CTS frame stop their own Wi-Fi communication until the communication is over. Without RTS/CTS frame, APs/STAs start their own communication independently of other communication and the hidden terminal problem may happen. Thus, RTS/CTS frame has the effect on the fairness between Wi-Fi and LAA. Therefore, RTS/CTS frame should be supported in the evaluation. 
Proposal 5: RTS/CTS frame may have an effect on the fairness between Wi-Fi and LAA-LTE. Therefore, RTS/CTS frame should be supported for Wi-Fi simulation assumption.
3. Conclusion

Proposal 1: To evaluate the “fairness” between LAA and Wi-Fi, transmission opportunity during a given period of time is an effective measure.
Observation 1: The number of APs using the same carrier located within 50m radius by single operator can be more than 2.  The minimum distance between APs is designed to be at least 10m. However, when they are deployed by different operators, this rule cannot be applied and the distance can be much shorter, e.g. less than 1m. 
Proposal 2: For the AP density and the number of carriers, RAN1 should assume [X=2, Y=1] or [X=4, Y=1] where X is the number of nodes per operator and Y is the number of carriers.
Proposal 3: The number of UEs per carrier per operator in the systemshould be more than 60.
Proposal 4: For the evaluation assumption, it is sufficient to generate the downlink user traffic. However, 802.11 ACK frame (or Block ACK frame) in uplink should be considered to evaluate more realistic Wi-Fi environment.
Proposal 5: RTS/CTS frame may have an effect on the fairness between Wi-Fi and LAA-LTE. Therefore, RTS/CTS frame should be supported for Wi-Fi simulation assumption.
4. References
[1]  RAN1 Chairman, ''Chairman’s Notes 3GPP TSG RAN WG1 Metting #78bis''  
