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1. Introduction
At the RAN#78bis meeting, the discussion of the study item for Licensed-Assisted Access using LTE (LAA) is started and the following required functionalities has been agreed [1].
Agreements:

· Target a single global framework for LAA

· List at least the following as identified functionalities required to meet regulatory requirements in some regions/bands for an LAA system in TR 

· Listen-before-talk (Clear channel assessment)

· Discontinuous transmission on a carrier with limited maximum transmission duration

· Dynamic frequency selection for radar avoidance in certain bands/regions

· Carrier selection
· TPC
*Note: not all functionalities may have a spec impact.
*Note: not all functionalities would be mandatory for all LAA eNBs/UEs
In this contribution, we would like to share our considerations on the detailed requirements for listen before talk (LBT) from the perspective of fair coxistence between LAA and Wi-Fi.
2. Discussions
As for the LBT functionality, IEEE 802.11 standard specifies thresholds of the received signal power for clear channel assessment (CCA) as shown in Table1. CCA includes two types of the detection schemes and their thresholds are separatively specified. Basically, the preamble detection is applied for Wi-Fi detection whereas the energy detection is for the RAT other than Wi-Fi. The channel is regarded as busy when the detected received signal level of which 90 % cumulative probability within the predetermined time interval exceesds the threshold for each type.
Table 1: Energy detection threshold specified in IEEE 802.11
	
	Preamble detection for 802.11 frame
	Energy detection for other RAT

	20MHz Bandwidth
	-82 dBm
	-62 dBm

	10MHz Bandwidth
	-85 dBm
	-65 dBm

	5MHz Bandwidth
	-88 dBm
	-68 dBm


 For realizing the fair coexistence between LAA and Wi-Fi, the following description is highlited in SID of LAA [2]:
Identify and define design targets for co-existence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services. This should be captured in terms of relevant fair sharing metrics, e.g., that LAA should not impact Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; these metrics could include throughput, latency, jitter etc.
Accordinglly so as not to impact the transmission opportunity of Wi-Fi, it seems that LAA requires detecting Wi-Fi with the sensitivity either equalling or surpassing to the additional Wi-Fi.
Proposal 1: Sensitivity of the Wi-Fi preamble detection should be the performance baseline for the Wi-Fi sensing of LAA.

As a concrete sensing scheme for LAA, the energy detection is preferable because it is simple to implement and do not require information about the feature of the PHY layer Wi-Fi signal, such as the preamble, if the required sensitivity for detecting Wi-Fi can be achieved by setting the appropriate energy threshold. However, the performance of the energy detection degrades when the signal level is close to noise floor (i.e. low SNR). Hence, other sensing schemes should also be investigated.
Proposal 2: Sophisticated sensing schemes for LAA including the Wi-Fi preamble detection should be investigated in addition to an appropriate energy detection threshold level.
3. Conclusion

In this contribution, we have discussed about the detailed requirements of Wi-Fi sensing of LBT for fair coexistence between LAA and Wi-Fi.
Proposal 1: Sensitivity of the Wi-Fi preamble detection should be the performance baseline for the Wi-Fi sensing of LAA.

Proposal 2: Sophisticated sensing schemes for LAA including the Wi-Fi preamble detection should be investigated in addition to an appropriate energy detection threshold level.
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