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1. Introduction

In RAN #65, a new study item “Study on Licensed-Assisted Access using LTE” was approved. The first step of this study item is to identify the deployment scenarios. The detailed objectives referred to deployment scenario are as follows [1]:
1) Define an evaluation methodology and possible scenarios for LTE deployments, focusing on LTE Carrier Aggregation configurations and architecture where one or more low power Scell(s) (ie. based on regulatory power limits) operates in unlicensed spectrum and is either DL-only or contains UL and DL, and where the PCell operates in licensed spectrum and can be either LTE FDD or LTE TDD. [RAN1]

In this contribution we will give some discussions on the deplyment scenarios of LAA.  
2. Considerations on the deployment scenarios

Many factors shoude be considered in the deployment of LAA. Based on the scope of SID, only LTE Carrier Aggregation configurations and architecture is considered. This means that LAA should work under the coverage of licensed spectrum, which also requires an ideal backhaul.
2.1 Indoor and outdoor
LAA is operated in unlicensed band and the operation of LAA should follow the constraints of regulatory rules. Generally, the regulatory rules give a constraint on the max transmission power in a specific band. Therefore, the operation of LAA should cover both indoor and outdoor scenarios.

2.2 Co-located or non-co-located
When LAA system is deployed, we should consider the co-located or non-co-located deplyment with licensed band and Wifi system. 
The opreation bands of LAA is mainly considered in 5GHz. According to the work in small cell enhancement, the target band of small cell deployment is 3.5GHz[2]. Then, it is a natural choice that LAA is deployed as small cell. Besides, LAA will focus on CA based solution and ideal backhaul is required between licensed band and unlicensed band. Therefore, our proposal is that
Proposal 1: LAA is co-located with licensed band as small cell deployment for intra operator deployment.
As for the deployment of Wifi and LAA,we should note that LAA and Wifi should work in the same unlicensed band. For intra operator case, if Wifi and LAA work in the same frequency, serious interference will generate for co-located deployment. However, if Wifi and LAA is deployed in different site, it will cause a huge waste on the useage of site resources. Altentatively, we can consider to deploy LAA and Wifi in one site while LAA and Wifi is operated in different frequency with shceduling or other mechanisms. 
Proposal 2: LAA is co-located with Wifi but LAA and Wifi work in different frequency by scheduling or other mechanisms for intra operator deployment.
2.3 Inter operator coexistence
In unlicensed band, an important different from licensed band is that co-channel deployment among different operator is allowed. Two or more operators might deploy their networks overlapped in one region within the same band. Obviously, this scenario must be modeled and estimated. 
Proposal 3: Intra band coexistence among different LAA system should be evaluated for inter operator deployment.

In current SID, either DL-only or UL and DL could be considered in unlicensed spectrum. If UL is used, to avoid UL/DL interference, synchronization needs to be considered. Besides, for the downlink, if advanced receiver is used, synchronization among different operators should also be considered. In current speicification, radio interface based synchronization has been studied and specified in small cell enhancement. However, in real world network deployment, synchronization among different operators is still an open problem.
Proposal 4: Synchronization status among different operators’ LAA systems should be considered.
The coexistence between LAA and Wifi among different operators is another important scenario. As we have discussed in previous seciton, one operator should operate Wifi and LAA in different frequency to avoid serious co-channel interference. The main co-channel interference between LAA and Wifi is from different operators.Therefore, 

Proposal 5: Inter operator LAA and Wifi co-channel coexistence should be evaluated.
Inter band coexistence among different operators with LAA and Wifi system is also very importand. This part could be studied both in RAN1 and RAN4.
2.4 Dense/Sparse

In small cell enhancement work, small cell deployment should consider sparse and dense small cell deployment. Considering the deployment of LAA system is co-located with legacy small cell site, LAA system should also support dense and sparse deployment. 
2.5 UE requirements and distribution
To support LAA operation, there will be some requirements on UE. The main requirements are related to CA capability. In current UE categaries, not all UE type can support UL Scell transmission. If UL transmission is supported in LAA, the portion of UEs not supporting UL Scell transmission needs to be considered. 
In real network deployment, some UEs will not support LAA. Firstly all legacy UEs does not support LAA. Secondly, the use of LAA requires UE supporting CA and Non-CA capable UE also can not use LAA. Thus, a certain portion of UEs will not support LAA but only support Wifi in unlicensed band.

Proposal 6: LAA deployment should consider a certain portion of UEs only supportingWifi in unlicensed band . 
2.6 Frequency

LAA should be applicable to all unlicensed band, especially for 5GHz, to enjoy the benefit of wide bandwidth. The avaliable bandwidth should be more than 20MHz to operate different interference management techniques, e.g. listen before talk.
Aggregated bandwidth should match the available unlicensed bandwidth. More than 100MHz might be considered.
3. Conclusion
In this contribution, we provide some discussions on the deplyment scenarios of LAA. They are:
Proposal 1: LAA is co-located with licensed band as small cell deployment for intra operator deployment.
Proposal 2: LAA is co-located with Wifi but LAA and Wifi work in different frequency by scheduling or other mechanisms for intra operator deployment.

Proposal 3: Intra band coexistence among different LAA system should be evaluated for inter operator deployment.

Proposal 4: Synchronization status among different operators’ LAA systems should be considered.
Proposal 5: Inter operator LAA and Wifi intra band coexistence should be evaluated.

Proposal 6: LAA deployment should consider a certain portion of UEs only supportingWifi in unlicensed band . 
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