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1 Introduction

[1] stipulates “This document identifies and defines design targets for coexistence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services.”

This document discusses the limitations in terms of allocation for multiple LTE LAA carriers when coexisting with 802.11ac carriers. Accordingly, it makes certain recommendations, in order to alleviate the LTE LAA Wi-Fi coexistence concerns.
2 Discussion
An example of 802.11ac band allocation in U-NII 1 and 2 bands is presented in Figure 2‑1
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Figure 2‑1. Example of 802.1ac BW allocation (U-NII 1 and 2).

A few cases are identified:

Case A. Dynamic single or dual 20MHz Wi-Fi carrier(s)
A 802.11ac Wi-Fi STA operating in 20 MHz channel has a dynamic BW allocation capability. This feature is enabled by employing Clear Channel Assessments (CCA) and RTS/CTS. Since LTE LAA is not able to decode/encode and process RTS/CTS, then specific measures should be taken in order to avoid an improper LTE multicarrier allocations which could preclude 802.11ac dynamic BW operation, when enough BW is available to allow fair coexistence for both systems. An example is provided bellow (Figure 2‑2), where RF channel 56 shall be precluded for being scheduled for LTE multi-carrier operation, in order to allow Wi-Fi dynamic BW operation. In this example, RF channels 36, 40, 44, 48, 60, 64 could be used for multi-carrier LTE operation.
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Figure 2‑2. Example of multicarrier LTE operation limitation when coexisting with a 20 MHz Wi-Fi carrier.

Another sub-case is represented by the possibility of having multiple 20 MHz Wi-Fi carriers in operation, located in non-contiguous channels.
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Figure 2‑3. Example of  precluded LTE carrier allocations, when 2 non-contiguous Wi-Fi carriers (BW=20 MHz) are detected in operation.
Proposal 1: In coexistence environments, where each one of Wi-Fi and LTE technologies require more than half of the available RF BW, LTE eNB(s) will not schedule more than half of the total RF BW.

Proposal 2: Wi-Fi operation is detected on a 20 MHz channel (channel 4k, k=9:16), LAA shall consider the adjacent 20 MHz channel that leads to its 40 MHz expansion (secondary channels s=10:2:16, for primary channel p=9:2:15 and secondary channels s=9:2:15 for p=10:2:16), with the lowest priority. LAA shall avoid this adjacent channel if another 20 MHz channel is available for LAA operation.
Case B. Dynamic 40MHz Wi-Fi carrier in operation
The case when a 40 MHz 802.11ac carrier is already in operation, is presented in Figure 2‑4.
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Figure 2‑4. Example of multicarrier LTE operation limitation when coexisting with a 40 MHz Wi-Fi carrier.

When a dynamic Wi-Fi BW=40 MHz is detected, and when at least two other RF 20 MHz channels are available, the 2 adjacent top contiguous or the two lower adjacent RF channels will be left unoccupied in order to allow dynamic BW expansion up to 80 MHz.
Proposal 3: If Wi-Fi operation is detected on a 40 MHz channel (6+8k, k=4:7), LAA shall consider either of the 2 channels that leads to its 80 MHz expansion (secondary channel s=5, 7 for the primary channels =4,6 and secondary channels s=4,6 for the primary channels p=5,7), with the lowest priority. LAA shall avoid these channels if other channels are available.
3 Conclusions
The proposals made in this document are summarized as follows:
Proposal 1: In coexistence environments, where each of the Wi-Fi and LTE technologies require more than half of the available RF BW, LTE eNB(s) will not schedule more than half of the total RF BW.
Proposal 2: Wi-Fi operation is detected on a 20 MHz channel (channel 4k, k=9:16), LAA shall consider the adjacent 20 MHz channel that leads to its 40 MHz expansion (secondary channels s=10:2:16, for primary channel p=9:2:15 and secondary channels s=9:2:15 for p=10:2:16), with the lowest priority. LAA shall avoid this adjacent channel if another 20 MHz channel is available for LAA operation.
Proposal 3: If Wi-Fi operation is detected on a 40 MHz channel (6+8k, k=4:7), LAA shall consider either of the 2 channels that leads to its 80 MHz expansion (secondary channel s=5, 7 for the primary channels =4,6 and secondary channels s=4,6 for the primary channels p=5,7)  with the lowest priority. LAA shall avoid these channels if other channels are available.
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