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Introduction
In RAN #65 meeting, a new study item “Study on Licensed-Assisted Access using LTE” (LAA) was approved in Rel-13. The study aims to evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum while coexisting with other technologies and fulfilling the regulatory requirements [1]. A work plan of the study item has been proposed in [2] to discuss the overall working procedures and targets in all the WGs. Based on the RAN plenary discussion, this paper gives further detailed plans for the LAA SI from RAN1’s perspective.

Background
The objective of this study item is to evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum. Detailed objectives for RAN1 include:
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]
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]
Another study objective requires documenting the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands. Even though this task is suggested to be handled by RAN4 in the SID, the study in RAN1 needs to start from a survey of the existing regulatory requirements that have impact to the PHY layer. Therefore this objective is also included in the work plan for RAN1, which is consistent with the RAN1 agenda for RAN1#78bis. 
Work Plan
The study is expected to be done from RAN1#78bis to RAN1#81, where five RAN WG1 meetings are scheduled. Based on the objectives described in [1], the following work plan for RAN1 is proposed:
· RAN1 #78bis
· Summarize the PHY layer regulatory requirements in unlicensed spectrum 
· Define deployment scenarios for licensed and unlicensed carriers (e.g., licensed and unlicensed carrier bandwidths) and for unlicensed band coexistence between different LAA operators and between LAA and Wi-Fi in the same band
· Identify functionalities for LAA physical layer design to fulfill the regulatory requirements
· Identify design targets for LAA physical layer design to ensure fair coexistence between different LAA operators and between LAA and Wi-Fi in the same band
· Initial identification of PHY layer options for DL transmission without UL in unlicensed spectrum
· Initial identification of evaluation methodologies including coexistence evaluation framework (e.g., impact of LAA to Wi-Fi compared with impact of Wi-Fi to Wi-Fi), scenarios (e.g., indoor, outdoor, number of nodes etc.), Wi-Fi assumptions (e.g., clear channel assessment methods and thresholds), common assumptions (e.g., traffic model) and performance metrics
· RAN1 #79
· Finalize identified PHY layer options for DL transmission without UL  in unlicensed spectrum
· Detailed description of identified PHY layer options
· Initial coexistence evaluation results can be provided
· Analyze standards impacts of identified PHY layer options for DL transmission without UL
· Finalize evaluation methodology for modeling of PHY layer options for LAA 
· [bookmark: _GoBack]Inform RAN2 and RAN4 about relevant RAN1 decisions and findings if necessary
· RAN1 #80
· List findings from initial evaluation results for DL transmission without UL in unlicensed spectrum
· Identify additional details of the evaluation methodology for both UL and DL transmission in unlicensed spectrum if necessary
· Initial identification of PHY layer options for both UL and DL transmission in unlicensed spectrum
· Inform RAN2 and RAN4 about relevant RAN1 decisions and findings if necessary
· RAN1 #80bis
· List findings from further evaluation results for DL transmission without UL in unlicensed spectrum
· Conclude on the evaluation and potential standard impacts of options for DL transmission without UL
· List findings from initial evaluation results for both UL and DL transmission in unlicensed spectrum
· Finalize identified PHY layer options for both UL and DL transmission in unlicensed spectrum
· Analyze standards impacts of identified options for both UL and DL transmission in unlicensed spectrum
· RAN1 #81
· List findings from further evaluation results for both UL and DL transmission in unlicensed spectrum
· Conclude on the evaluation and potential standard impacts of options for both UL and DL transmission 
· Finalize TR conclusions
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