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Discussion and decision
1 Introduction

In RAN#65 meeting, a new study item “Study on Licensed-Assisted Access using LTE” was approved to investigate an efficient way to make use of the unlicensed spectrum as a complementary solution to improve network capacity. In the SID, RAN1 related objectives of this study is represented as [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) (i.e. 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]
2) Document the relevant requirements and design targets for unlicensed spectrum deployment, in particular: 

· 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. [RAN1, RAN4]

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 [RAN1]

Additionally,

The study will cover both single and multi-operator scenarios, including the case where multiple operators deploy LTE in the same unlicensed spectrum bands. High priority should be on the completion of the DL only scenario.
In this contribution, we will show our considerations on potential scenarios required for licenced-assisted access, including single operator scenarios and multiple operator scenarios.
2 Potential scenarios for licenced-assisted access
For licenced-assisted access, it should be noted that using unlicensed spectrum performs as a complement to licensed deployments, and using licensed spectrum compared to unlicensed spectrum is always superior in terms of reliability, quality, etc [2]. Therefore, it can be expected that at least one legacy cell should be deployed with unlicensed cell together on same node to ensure data transmission robustness, where the legacy cell can perform as the PCell for unlicensed carrier to construct co-located carrier aggregation typically. In addition, in case the small cell site is deployed under a macro cell coverage, the macro cell can also perform as the PCell for unlicensed carrier to construct non-co-located carrier aggregation.
· Proposal 1: For licenced-assisted access, it is preferred that at least one legacy cell is deployed with unlicensed cell together on same node.
As licenced-assisted access is designed due to the increasing demand for data and the target operating band is 5GHz band by now, it can be considered as an enhanced technique for small cell deployment. Therefore, deployment dependent aspects summarized in [3] and scenarios defined for small cell enhancement shown in [4] can be considered as the starting point for further discussion on scenarios for licenced-assisted access. With the consideration of 5GHz operating band, for licenced-assisted access, indoor deployment will have higher priority than outdoor distinctly, which means that Rel-12 small cell enhancement scenario#2b and #3 should be investigated firstly. In order to extend the two scenarios into licenced-assisted access, the scenario description can be modified respectively as,
· Scenario#1: indoor denser/sparse small cell deployment within macro cell coverage, where separate frequency deployment are used between macro cell and the legacy small cell co-located with unlicensed cell;

· Scenario#2: indoor denser/sparse small cells deployment without macro cell coverage.

From single operator perspective, in scenario#1, it is possible to allow macro cell perform as a central controller to manage all small cells under its coverage, i.e. indicate whether and how to use the unlicensed spectrum especially when idea backhaul is used between the macro cell and small cells, otherwise in case non-ideal backhaul is assumed between the macro and small cells or in scenario#2, a distributed management mechanism might be considered and necessary backhaul signalling may be needed. Backhaul assumption between small cells within same small cell cluster will have an impact on the utilization of efficient mechanism e.g. interference coordination and CoMP etc.. From above consideration, we think that both scenarios should be investigated for licensed-assisted access, and both ideal and non-ideal backhaul needs to be considered for interfaces between small cells within the same cluster and interfaces between small cell and macro cell.
· Proposal 2: Indoor scenarios defined for Rel-12 small cell enhancement is valuable for the study on licensed-assisted access, with some modifications as
· Scenario#1: indoor denser/sparse small cell deployment within macro cell coverage, where separate frequency deployment are used between macro cell and the legacy small cell co-located with unlicensed cell;

· Scenario#2: indoor denser/sparse small cells deployment without macro cell coverage.
· Both ideal and non-ideal backhaul needs to be considered for interfaces between small cells within the same cluster and interfaces between small cell and macro cell.
When there are small cells deployed by different operators in a given area, resource contention and collision can be foreseen on unlicensed spectrum. There are two cases we need to pay more concerns on for multiple operator scenario. One case is that small cells deployed by different operators are closed with each other or even located on same site in the case of sparse small cell deployment. Another case is that small cell clusters deployed by different operators are partially overlapped in the case of denser small cell deployment. In both cases, resource contention and collision will occur with higher possibility and an efficient mechanism is required to reach a better compromise between interference mitigation and resource utilization.
· Proposal 3: For multiple operator scenario, following two cases need more considerations

· For sparse small cell deployment, small cells deployed by different operators are closed with each other or even located on same site;

· For denser small cell deployment, small cell clusters deployed by different operators are partially overlapped.
3 Conclusions
This contribution shows our considerations and proposals on the scenarios for licensed-assisted access as,
· Proposal 1: For licenced-assisted access, it is preferred that at least one legacy cell is deployed with unlicensed cell together on same node.
· Proposal 2: Indoor scenarios defined for Rel-12 small cell enhancement is valuable for the study on licensed-assisted access, with some modifications as
· Scenario#1: indoor denser/sparse small cell deployment within macro cell coverage, where separate frequency deployment are used between macro cell and the legacy small cell co-located with unlicensed cell;

· Scenario#2: indoor denser/sparse small cells deployment without macro cell coverage.
· Both ideal and non-ideal backhaul needs to be considered for interfaces between small cells within the same cluster and interfaces between small cell and macro cell.
· Proposal 3: For multiple operator scenario, following two cases need more considerations

· For sparse small cell deployment, small cells deployed by different operators are closed with each other or even located on same site;

· For denser small cell deployment, small cell clusters deployed by different operators are partially overlapped.
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