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1. Introduction
RAN1 initiated the study item phase for Licensed-Assisted Access (LAA) [1] in RAN1#78bis. The following items are part of the study.
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In this contribution we provide our views on the possible utilization of LTE's frequency reuse 1 in LAA, addressing co-existence between LAA nodes and enhancements to the typical LTE application.
2. Frequency reuse factor 1
The co-existence of LTE with WiFi presents some challenges. For example, WiFi is an asynchronous system that is able to access the channel and transmit at any time, while LAA is synchronous and requires precise timing in order to transmit data. Some further thoughts and possible solutions are provided in companion contributions [2, 3].
However, LTE also presents some advantages that RAN1 would be wise to leverage. One of these characteristics is the frequency reuse factor of LTE, which is 1. This means that a scenario in which multiple LAA nodes transmit data at the same time is perfectly feasible, as opposed to WiFi, in which there is no real mechanism to deal with this kind of interference.

It's been argued that the most straightforward way to implement this reuse factor is via time-synchronous CCA [4]. For example, a random backoff mechanism could be designed to achieve both fairness with WiFi and high occurrence of simultaneous CCA by multiple UEs.

In our opinion, it should be also further investigated whether frequency reuse can be implemented in a more general way. RAN1 could devise some sort of communication between an LAA node with access to the channel and its neighbouring nodes for simultaneous transmission during a transmission opportunity. Or perhaps a node performing LBT could discard interference coming from LAA and consider only other signals for the CCA check. For instance, an LAA node detecting an initial signal could measure its power through its reference signal(s) and dismiss that power for the CCA calculation. Another possibility could be to use a well known initial signal structure that is subtracted from the initial signal before CCA, which is then performed in an initial-signal-free channel. This kind of schemes would allow for opportunistic frequency reuse without incurring hidden node issues.
In addition to increasing LAA's throughput, WiFi systems would also benefit from a frequency reuse scheme for LAA. If LAA nodes can transmit data simultaneously, their downlink buffer would be emptied sooner, leaving a less congested channel for WiFi. WiFi nodes would therefore be able to access the channel more often.
Proposal 1:

· LTE's frequency reuse factor of 1 should be considered as an important method for throughput enhancement in LAA.
3. Conclusion
In this contribution we discussed about the merits of leveraging LTE's frequency reuse for LAA and some general ways in which it could be achieved. Not only it would result in higher throughput for LAA systems, WiFi systems would also benefit, as they would be able to use the channel more often.
Proposal 1:

· LTE's frequency reuse factor of 1 should be considered as an important method for throughput enhancement in LAA.
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Identify and evaluate physical layer options and enhancements to LTE to meet the requirements and targets for unlicensed spectrum deployments identified in the previous bullet, including consideration of the methods to address the co-existence aspects on unlicensed bands with other LTE operators and other typical use of the band [RAN1]


Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2]











