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1. Introduction

In RAN#65 meeting, the study item of Licensee-Assisted Access (LAA) using LTE has been approved [1]. 
· Identify and define design targets for coexistence 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. This should also capture in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission. This should also capture co-channel coexistence between different LAA operators and between LAA and other technologies in the same band. [RAN1, RAN4].
It states that we should indentify the functionalities and design targets for the coexistence with other unlicensed spectrum deployments. In this contribution, we discuss the required functionalities for the coexistence with other technologies and other LAA services.
2. Regulation background 
Some radar systems operate in the 5 GHz range. According to [2], radio regulations may require radio local area networks (RLANs) operating in the 5 GHz band to use transmitter power control (TPC), to reduce interference with satellite services. Besides, radio regulations might also require implementing a mechanism to avoid co-channel operation with radar systems and to provide uniform utilization of available channels. The dynamic frequency selection (DFS) service is used to satisfy these regulatory requirements. In some regions (e.g. Europe, Japan), listen before talk (LBT) is also required before using the channels [3].
In order to fairly access the 5GHz band, the LAA should comply with these regulatory requirements. In the following, we will focus on discussing the DFS and LBT functionalities in LAA.
3. DFS
Dynamic frequency selection consists of a number of procedures to enable 802.11 devices to change the radio channel based on measurements and regulatory requirements. It can affect the initial association procedure and ongoing network operation. 
In 802.11, when stations first associate to the network, the association request frame includes a supported channels information element, which communicates the channels supported by the station. Access point may reject the association based on the content of the information element. When a station supports “too few” channels, it may be rejected due to the reason that it limits the ability of the access point to switch operation to different channels. The regulation requires that it must move to a channel supported by all associated stations.
Once used on an operational network, DFS will periodically test the channel for potential interference from other radio systems. Testing the channel accomplished by stopping transmissions on the network, measuring for potential interference, and if necessary, advertising that the channel will change.
In LAA, the UE association is done in primary cell. But when selecting UEs for carrier aggregation (CA) in unlicensed band, supported channels by each UE should be considered. Before using the channels in unlicensed band, the LAA should perform DFS to avoid interference to radar systems. During normal operation, LAA should also monitor the channel in use, and switch to other available channels whenever radar is detected. The DFS requirements for LAA can follow those in 802.11, or relax a little bit due to the LTE granularity.

Proposal 1: DFS should be supported in LAA. The DFS requirement for LAA is FFS.
4. LBT

DFS is a relatively slow channel selection approach, which results in long occupation time of the unlicensed band.  In some regions, LBT is required for channel sharing. LBT is an automatic channel access mechanism by which a device avoids transmissions in a channel in the presence of transmissions from other RLAN systems in that channel. 

As stated in [3], an equipment may implement an LBT based spectrum sharing mechanism based on the clear channel assessment (CCA) mode using "energy detect"(ED) or “carrier sense”(CS). The energy detection is used for non-802.11 signal detection while carrier sense is used for 802.11 signal detection. For LAA, the energy detection can be easily implemented and supported. The energy detection threshold shall be proportional to the maximum transmit power. Concerning the carrier sense, it may involve inter-operator and/or inter-RAT sensing. Details of the carrier sense should be further studied.
Proposal 2: Energy detection based CCA should be supported. The carrier sense based CCA is FFS.
In addition, due to LBT, the LAA eNB may encounter control signaling and reference signal transmission problems since the channel is agnostic. Therefore, the signaling transmission pattern should be carefully designed. For those which cannot be sent via primary cell in licensed band, both the channel uncertainty and the channel occupation time should be considered in the transmission.
Proposal 3: Signaling transmission should be designed taking into account the uncertainty and occupation time of the channel in unlicensed band.
5. Conclusion

In this contribution, we discussed the functionalities that should be supported in LAA.  From the discussion we propose that: 

Proposal 1: DFS should be supported in LAA. 
Proposal 2: Energy detection based CCA should be supported. The carrier sense based CCA is FFS.

Proposal 3: Signaling transmission should be designed taking into account the uncertainty and occupation time of the channel in unlicensed band.
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