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1 Introduction
In RAN #65, a new SI, study on Licensed Assisted Access using LTE, has been approved [1]. In this contribution, we address some of our views and concerns for the new functionalities for LAA.
2 Discussion
2.1  Interference to non-Wi-Fi devices 
The eNodeBs that transmit signals in the Wi-Fi bands shall have appropriate functionalities for transmission because otherwise they cause unacceptable interferences to the neighbouring devices that operate in the same bands. These devices include Wi-Fi, Bluetooth, etc., the devices that operate in the potential LTE-LAA bands. Such functionalities are also needed for DL-only LTE-LAA, where the fair use of the DL spectrum is of great concern. 
However, since Wi-Fi systems are successfully deployed in the unlicensed bands, it should be considered that LAA does not negatively impact existing non-Wi-Fi devices in terms of the interferences if the LAA-LTE devices transmit the signals in a same way as the Wi-Fi devices. Therefore, for transmission, we think it should be appropriate for LAA-UEs to have an equivalent or comparable mechanism with the current 802.11 MAC functionalities.
2.2  Coordination between LTE and Wi-Fi
In the SI description [1], great interest is focused initially on the 5-GHz band operation. However, since large numbers of Wi-Fi APs and STAs are already in use over the 5-GHz band, and such deployments continue to grow, it is unrealistic and infeasible that they be modified to support new functionalities. Consequently, new functionalities to provide appropriate coexistence should be added to the LAA side, which will result in the LAA system being responsible for the coordination over Wi-Fi devices that also occupy the same bands.
Proposal 1: New functionalities to coordinate between the LTE and Wi-Fi should be provided for the LAA system.
To implement above functionalities for the fair coordination of all devices operating in the same channels, it is necessary that the LAA system both understands and respects the Wi-Fi medium access mechanism. For example, the LAA system has to understand LBT (Listen Before Talk). Therefore, the LAA eNodeBs should be required to perform LBT and provide the overall coordination of the Wi-Fi contention-base accesses. 
Proposal 2: LAA eNodeB should have new functionalities to understand Wi-Fi accesses and respect existing operations.
2.3 Fair resource management
In the use of unlicensed band, since the length of one radio frame is 10 ms in LTE, it is considered desirable that LTE continuously occupy the time for, at least, 10-ms period. We believe that any shorter slot time than this will be inconvenient for LTE because it will result in unacceptably large spec impacts.
Consequentially, the LAA-LTE should have a certain length of slot time to avoid the spec impact, while still providing efficient operation.   
Additionally, for the fair coordination with Wi-Fi, it is necessary that LAA-LTE should allow a time slot for Wi-Fi that does not significantly degrade performance from current levels. The length of the slot should be equivalent to that of LAA-LTE to keep the fairness.
Proposal 3: LAA should have a function to occupy the unlicensed spectrum for the duration of at least 10 ms for LAA operation. 
Proposal 4: LAA should have a function to allow a time slot for Wi-Fi, the length of which is equivalent to that of LTE.
In the Wi-Fi systems, beacons are transmitted from APs to STAs to broadcast AP information. Since beacons play a very important role in the Wi-Fi system, we believe it essential that they should be protected by the LAA system. Although the typical cycle of beacon transmission is about 100 ms, it is configurable and can be varied from 20 ms to 1000 ms.  Thus, the LAA eNodeB needs to understand how the beacons are transmitted and operate in accordance with the beacon transmissions so as to not cause any harmful interference. 
Proposal 5: In LAA, Wi-Fi beacons should be protected.
2.4 Channel measurement in unlicensed band
For the UE that uses the unlicensed spectrum, RRM measurement reports of unlicensed band are necessary in order for the eNodeB to efficiently allocate the spectrum, including the activation and deactivation of the CC.
In the unlicensed band, however, since LTE CRS is not always transmitted when the spectrum is alternatively shared in time, it should be necessary that a new CC measurement scheme is studied. 
Proposal 6: A new measurement scheme for unlicensed spectrum is needed.
2.5 Inter-eNodeB interference in LBT
When the population of the eNodeB with the LBT becomes large, we think that there is a potential problem in the LBT operation to protect Wi-Fi operation. Assuming that one of the eNodeBs transmits the frame, there are some possibilities that other neighbouring eNodeBs detect that the channel is busy and they are deferred for a certain period with LBT. Such an undesirable coordination among the neighbouring eNodeBs can significantly degrade the system performance of the overall LAA service. 
Proposal 7: LAA should have a resource coordination scheme that avoids the undesirable LBT operation between the adjacent eNodeBs.
3. 
Conclusions
In this contribution, the following proposals are made.
Proposal 1: New functionalities to coordinate between the LTE and Wi-Fi should be provided for the LAA system.
Proposal 2: LAA eNodeB should have new functionalities to understand Wi-Fi accesses and respect existing operations.
Proposal 3: LAA should have a function to occupy the unlicensed spectrum for the duration of at least 10 ms for LAA operation.
Proposal 4: LAA should have a function to allow a time slot for Wi-Fi, the length of which is equivalent to that of LTE.
Proposal 5: In LAA, Wi-Fi beacons should be protected.
Proposal 6: A new measurement scheme for unlicensed spectrum is needed.
Proposal 7: LAA should have a resource coordination scheme that avoids the undesirable LBT operation between the adjacent eNodeBs.
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