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Discussion/Decision
1
Introduction
In RAN#65 plenary meeting, the study item “Study on Licensed-Assisted Access using LTE” was approved [1]. The SID includes the following objectives:

“This feasibility study will evaluate LTE enhancements for a single global solution framework for licensed-assisted access to unlicensed spectrum.”
 “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].”
“Identify the need of and, if necessary, evaluate needed enhancements to the LTE RAN protocols to support deployment in unlicensed spectrum for the scenarios and requirements described above [RAN2].”
As can be seen, it is necessary to develop a single global LAA-LTE solution that ensures robust coexistence with incumbent technologies in the targeted unlicensed bands. 
This contribution discusses the LAA-LTE design targets and required functionalities for ensuring such robust coexistence. In particular, it discusses the application of clear-channel-assessment (CCA) and channel-reservation procedures that are compatible with Wi-Fi to LAA-LTE.
2
Discussion
2.1. Design Targets
Wi-Fi is the most prevalent technology currently using unlicensed bands (e.g. 5GHz). Its use on these bands is still drastically increasing as Wi-Fi is supported by more and more consumer and enterprise devices. This trend will continue into the future, as Wi-Fi-enabled Internet-of-Things starts to be realized in the mass market.
Therefore, it is fundamental that any new technology like LAA-LTE introduced into the unlicensed bands be designed in such a way that it coexists well with Wi-Fi. Otherwise, communications markets will be disrupted and consumers unfairly impacted. 
Specifically, the LAA-LTE design shall
· Ensure robust coexistence with widely-deployed Wi-Fi voice, video and data services, with the impact to these services being benchmarked by basic metrics as exemplified in the companion contribution R1-144234 [2].
· Not incur more packet transmission delay/jitter/loss and throughput impact to an existing Wi-Fi service than a Wi-Fi device that uses the same channel and runs the same applications. 
· Exhibit an equal level of fairness as Wi-Fi in contention for shared channel access. The fairness should include the following as one of the criteria: With multiple devices contenting for channel access, if these devices run the same application, each device shall have the same probability of gaining access to the channel during a pre-specified period of time. 
· Not prevent a LAA-LTE device from detecting and accessing the Wi-Fi network in any frequency band in which the device supports Wi-Fi.
2.2. Required Functionalities
In order to meet the design targets stated above, the LAA-LTE transmissions on unlicensed bands shall follow the established rules that govern the spectrum sharing in these bands. Specifically, on a unlicensed band
· The LAA-LTE transmissions shall meet government regulations globally for the use of the targeted unlicensed bands. The LAA-LTE shall not target any particular country or region.  Rather, the regulations across the globe shall be considered collectively. 
· The LAA-LTE transmissions shall be organized into transmission “windows” that are compatible with the Wi-Fi transmit opportunities. The size of the transmission window may be variable, but it shall be consistent with the commonly adopted sizes of Wi-Fi transmit opportunities. A transmission window may be occupied by DL only or by both DL and UL in TDD mode.
· The LAA-LTE transmissions shall be coordinated by a clear-channel-assessment (CCA) procedure to ensure the channel availability for transmission, and by a channel-reservation procedure that secures the channel for the duration of the current LAA-LTE transmission window.
· The above CCA and channel-reservation procedures shall be consistent with the basic principles laid out in the corresponding Wi-Fi specifications. For examples, 

· The CCA may employ mechanisms such as Wi-Fi preamble decoding, energy detection, Wi-Fi NAV detection, as well as exponential back-off similar to what is required by Wi-Fi.  
· The channel-reservation procedure shall enable the Wi-Fi nodes sharing the same channel to back-off from the reserved time periods.
3
Conclusion
This contribution covers design targets and required functionalities for LAA-LTE. It recommends that LAA-LTE transmissions on unlicensed band be coordinated in such a way that it coexists fairly with incumbent technologies. It shall follow the well-established rules that govern the sharing of unlicensed spectrum. In particular, considering the wide-spread and drastic-increase in the use of Wi-Fi, the use of channel access by LAA-LTE shall follow rules compatible with the corresponding Wi-Fi requirements for channel access. The CCA and channel-reservation procedures specified in Wi-Fi play a critical role in ensuring fair channel-contention among all participants. As a new entrant to the unlicensed bands, LAA-LTE shall follow the compatible procedures for fairness and robust coexistence. 
It is requested that the “Design Targets” and “Required Functionalities” described in this Section 2 of this contribution be captured in the TR. 
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