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1. Introduction

During the RAN workshop June 2014 on LTE in unlicensed bands Sony presented its view on requirements and deployment scenarios [1]. In this contribution, we further discuss and describe proposed deployment scenarios for LAA. 
2. Discussion
The following scenarios are proposed to be analysed. It should be noted that LAA and Wi-Fi deployments can be both indoor and outdoor and all combinations of those shall be studied in regards to coexistence.
2.1 Dual operation in UE
Almost all LTE capable Smartphones on the market as of today support 802.11 Wi-Fi access as well. For Sony it is of great importance to continue being able to offer services and consumer solutions based on the Wi-Fi ecosystem even if both Wi-Fi and LAA simultaneously operate within the same frequency band. A proposed scenario for studying is shown in figure 1.
In this streaming scenario we assume a DL only usage of LAA, no UL transmissions from the UE in the 5GHz band. The UE receives a video stream over LAA and forwards the video stream to the TV using Wi-Fi direct. This means that the UE’s Wi-Fi link will primarily consist of TX packages. Since both the systems operate in the same band and channel filtering is provided after the LNA, the only source of isolation is provided by the antenna isolation between LAA and Wi-Fi. Typically this antenna isolation in a UE is limited to 10-15dB. This means that Wi-Fi TX will block the LAA RX. The only possible mitigation is to schedule the LAA DL in-between the Wi-Fi TX slots. 
Proposal 1: We propose a scenario study where Wi-Fi service shall be available for a UE at the same time as LAA
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Figure 1 Wi-Fi and LAA access required in the same UE at the same time
2.2 System Coexistence
LAA channel allocation method must be fair providing LAA and Wi-Fi the same statistical likelihood for allocating and utilizing a channel. Also fairness between different operators using LAA must be provided. For system coexistence studies we propose that LAA coexistence is considered for the following scenarios (see figure 2):

1. Coexistence between LAA and unmanaged Wi-Fi

2. Coexistence between LAA and managed Wi-Fi 

3. Coexistence between LAA operation with multiple operators
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Figure 2 Coexistence and fairness needs to be analyzed both towards Wi-Fi and towards other LAA networks

Proposal 2: We propose a scenario study where system coexistence is analyzed both between LAA and unmanaged/managed Wi-Fi as well as between multiple operators. 
2.3 Hidden node scenarios

With the introduction of LAA Sony would like RAN WG1 to investigate the potential hidden node problem specifically. An example of such scenario is illustrated in figure 3.
Assuming LAA will deploy carrier sensing and carrier avoidance technology in the eNB, the channel selection is based on power density levels. Typically the distance between the eNB and UE would be fairly large. The likelihood that the UE sense a different power density compared to what the eNB would sense is high. In some cases it would be interesting to use the UE’s RF sensing to optimize the coexistence scenario. The eNB can superimpose the interference information and make a better channels selection. This kind of remote sensing could be interesting in highly congested places or when the UE’s channel quality reporting of a “good” channel is poor. 
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Figure 3 Hidden node problems of LAA and Wi-Fi networks 
Proposal 3: We propose a scenario study where hidden node problem in uncoordinated LAA/Wi-Fi networks is considered.

2.4 Downlink only focus of LAA

We would like to emphasize the primary focus of the study on downlink only operation for LAA. This includes limiting all uplink control channel feedback to primary cell. Adding transmitting (UL) capabilities in the UE will significantly increase the overall interference levels both inside and outside the UE. Resulting is an exponential growth of use cases and interference scenarios to be studied. Considering the R13 schedule, we propose to focus on the DL only solution and secure this DL only LAA feature for R13.
Proposal 4: We propose a main scenario of the study where UE does not have any LAA uplink transmission capabilities.
3. Conclusion 
Four proposals for LAA scenarios to be studied are given below:
Proposal 1: We propose a scenario study where Wi-Fi service shall be available for a UE at the same time as LAA

Proposal 2: We propose a scenario study where system coexistence is analyzed both between LAA and unmanaged/managed Wi-Fi as well as between multiple operators.
Proposal 3: We propose a scenario study where hidden node problem in uncoordinated LAA/Wi-Fi networks is considered.
Proposal 4: We propose a main scenario of the study where UE does not have any LAA uplink transmission capabilities.
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