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Discussion 
1. Introduction
Rel-13 Study item, Licensed-Assisted Access using LTE (LAA), has been approved in RAN#65 meeting [1]. The main objective of this feasibility study is to determine a single global solution which enhances LTE to enable licensed-assisted access to unlicensed spectrum while coexisting with other technologies and fulfilling the regulatory requirements.

Therefore, from RAN1’s perspective, the main study work can be divided into three parts:
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.

2) Identify and define design targets for coexistence with other unlicensed spectrum deployments, including fairness with respect to Wi-Fi and other LAA services. This should be captured in terms of relevant fair sharing metrics, e.g., that LAA should not impact Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; these metrics could include throughput, latency, jitter etc. This should also capture in-device coexistence for devices supporting LAA with multiple other-technology radio modems, where it should, e.g., be possible to detect Wi-Fi networks during LAA operation; note that this does not imply concurrent LAA+Wi-Fi reception/transmission. This should also capture co-channel coexistence between different LAA operators and between LAA and other technologies in the same band.

3) 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. 

In this contribution, possible deployment scenarios are listed and analyzed for discussion when we consider the introduction of LAA for LTE. 
2. Possible deployment scenarios for Licensed-Assisted Access
LAA is envisioned efficient utilization of unlicensed spectrum resource, higher throughput and offloading capability to meet the demand of increasing traffic volume as well as unified air-interface for better performance and integration of licensed and unlicensed spectrum. So LAA can be seen as an operator-controlled non-standalone deployment of LTE in unlicensed spectrum, considering both uplink and downlink or downlink only transmission in the unlicensed spectrum. Regarding the operation, LAA can provide a better carrier aggregation solution, i.e., PCell is working on licensed band to carry control signaling, data and manage mobility while SCell on unlicensed band just for opportunistic capacity improvement. As in Figure 1, the two kinds of operations are shown, where PCell can be either FDD or TDD and SCell can be either DL-only or contain both UL and DL. In this way, it is easy to adapt LTE on unlicensed spectrum.
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Figure 1: operations for LAA

Regarding the deployment scenarios for LAA, since LAA always need a licensed carrier as Primary cell, stand-alone case is clear out of scope of Rel-13 LAA. 
Considering LAA mainly uses the CA framework, Dual-connectivity scenario with non-co-located PCell and SCell and non-ideal backhaul between PCell and SCell are not within the scope of Rel-13 LAA. Based on this, the possible deployment scenarios for Rel-13 LAA can be listed and analysed as follows.
2.1 Scenario 1: isolated co-located cell 
From the perspective of co-existence, the simplest scenario is isolated small cell scenario, e.g., outdoor/indoor Pico, with co-located PCell and SCell in one Pico station or non-co-located PCell and SCell within Macro eNB and Pico eNB with ideal-backhaul. In this isolated scenario, there is no co-existence issue on unlicensed spectrum. Base station can fully use the unlicensed spectrum as SCell to improve data throughput in downlink only or in both downlink and uplink. So the performance in this isolated scenario can be a benchmark or upper bound for LAA. In this sense, isolated Pico cell is appropriate to be evaluated firstly.

2.2 Scenario 2: co-located cell scenario
This scenario refers to the deployment of co-located PCell and SCell with PCell on licensed carrier and SCell on unlicensed carrier. Considering the different frequency bands used for PCell and SCell, e.g., 5GHz unlicensed band is most promising band for LAA SCell and low frequency band is used for PCell for wide coverage, different coverages for PCell and SCell are caused.  
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                               Figure 2: one example for co-located scenario

In this scenario, interference may be caused if there is other technology, e.g., Wi-Fi node near to the LAA eNB or multiple LAA eNBs are located nearby which belong to same operator or different operators. In this case, the co-existence issue should be carefully studied. 
2.3 Scenario 3: non-co-located cell scenario with ideal backhaul
For scenario 3, Macro cell and small cell are working in different bands with idea backhaul. Macro cell on low frequency licensed band could provide the wide area coverage and small cells on 5GHz unlicensed spectrum provide the capacity boost in the hotspot region. Due to ideal backhaul between Macro cell and small cell, this scenario can be seen as CA scenario 4. 
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Figure 3: one example for non-co-located scenario with ideal backhaul

In this scenario, interference may be caused if there is other technology, e.g., Wi-Fi node near to the Pico eNB as LAA SCell or multiple LAA SCells are located nearby which are overlaid in same Macro coverage or different Macro coverage. The interference situation may be worse if the overlaid Macro eNBs belong to same operator or different operators. In this case, the co-existence issue will be more difficult to study. 

Based on above analysis, we have following proposal,

Proposal: the co-located scenario and non-co-located scenario with ideal backhaul shall have the highest priority for study. As one special case in co-located scenario, isolated co-located cell can be evaluated firstly to get the upper bound for further performance evaluation.
3. Conclusion
In this contribution, we list some possible scenarios and analyze the benefits and challenges when licensed-assisted access is introduced to LTE system for opportunistic capacity boost in unlicensed spectrum. In general considering the workload and standard impacts, careful selection on the deployment scenarios for the study is required.  
Proposal: the co-located scenario and non-co-located scenario with ideal backhaul shall have the highest priority for study. As one special case in co-located scenario, isolated co-located cell can be evaluated firstly to get the upper bound for further performance evaluation. 
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