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1. Introduction
At the RAN#65 meeting, the study item for Licensed-Assisted Access using LTE (LAA) [1] was agreed upon. It is suggested that the study objective should focus on the following areas.
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: 

· Document the relevant existing regulatory requirements for unlicensed spectrum deployment in the 5GHz bands [RAN4]

· Document considerations of introducing licensed-assisted access to unlicensed spectrum whilst highlighting the continued importance/need for licensed spectrum allocations [RAN4]

· 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]
4) 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]
5) Assess the feasibility of base station and terminal operation of 5GHz band (based on regulatory limits) in conjunction with relevant licensed frequency bands. [RAN4] 

To discuss the required functionalities and the design targets for LAA in the RAN1, the investigation on the existing physical layer regulatory requirements for unlicensed operating in the 5 GHz frequency range is required.
In this contribution, we introduce Japanese regulatory requirements that affecting the RAN1 study on LAA. In addition, we discuss details on RAN1-related technical requirements, i.e., how they impact to the RAN1 study on LAA.
2. Japanese Regulatory Requirements in the 5 GHz Band
Table I summarizes an overview of technical regulatory requirements in Japan based on those for IEEE 802.11a/n/ac [2, 3]. It should be noted that 5.725-5.825 GHz band is currently not available for Wi-Fi in Japan.
Table I. Summary of basic regulatory requirements in Japan

	Frequency
	5.15-5.25 GHz
	5.25-5.35 GHz
	5.47-5.725 GHz

	Deployment location
	Limited to indoor
	Indoor and outdoor

	Channel bandwidth
	20/40/80/160 MHz

	Maximum output level
	200 mW (10/5/2.5/1.25 mW/MHz for 20/40/80/160 MHz)

	Maximum e.i.r.p.
	10/5/2.5/1.25 mW/MHz for 20/40/80/160 MHz
	50/25/12.5/6.25 mW/MHz for 20/40/80/160 MHz

	Carrier sense
	Required

	Maximum burst length
	4 ms

	DFS, TPC
	Not required
	Required for access points (APs)


As shown in Table I, the carrier sense before transmission, i.e., clear channel assessment (CCA) or listen before talk (LBT) mechanism, is mandated by the regulation for Wi-Fi devices in the 5 GHz band irrespective of the transmission power, the duty cycle or the packet type. Once the Wi-Fi AP confirms the channel is idle, the Wi-Fi access point (AP) and the Wi-Fi station (STA) at the other end can occupy the channel until 4 ms after the carrier sense. 
To avoid the interference to the radar system, the dynamic frequency selection (DFS) and transmit power control (TPC) functions are required in 5.25-5.35 GHz band and 5.47-5.725 GHz band. In addition, to avoid the interference to the satellite system, the usage of 5.15-5.25 GHz band and 5.25-5.35 GHz band is limited to indoor only. 
3. Discussion
As introduced in the Sect. 2, there are some technical regulatory requirements that would affect RAN1 study on LAA even though they are peculiarly Japanese requirements. 

For example, in European requirements for RLAN [3-4], short control signalling transmissions are specified so that some management and control frames (e.g., ACK/NACK signals) with the duty cycle of less than 5 % can be sent without sensing the channel. However, even with very low duty cycle transmission, the LBT is required in Japan. This means that RAN1 can study on LBT-exempt transmission for some channels in LAA based on e.g., European requirements, but LAA without LBT-exempt transmission should also be studied based on Japanese requirements.
Regarding the maximum burst length, i.e., the channel occupancy time, Japanese requirement of 4 ms is different from requirements in other regions, e.g., Europe. The value of 4 ms was derived by the maximum frame size in IEEE 802.11a, i.e., 802.11a with BPSK and coding rate 0.5 (6 Mbps) needs about 4 ms to transmit 2346 octets [5]. The different channel occupancy time would have different impact on the coexistence performance.  Therefore, RAN1 should be careful on the assumption of the channel occupancy time for Wi-Fi.
According to the above discussions, we propose that Japanese regulatory requirements especially on the carrier sense and the maximum burst length should be taken into account for the RAN1 study on LAA.
Proposal: Japanese regulatory requirements especially on the carrier sense and the maximum burst length should be taken into account for the RAN1 study on LAA.
· LAA without LBT-exempt transmission should be studied.

· The maximum burst length of 4 ms for Wi-Fi should be taken into account in the coexistence study

4. Conclusion
In this contribution, we introduced Japanese regulatory requirements that affecting the RAN1 study on LAA. In addition, we discussed details on RAN1-related technical requirements, i.e., how they impact to the RAN1 study on LAA. 
Proposal: Japanese regulatory requirements especially on the carrier sense and the maximum burst length should be taken into account for the RAN1 study on LAA.
· LAA without LBT-exempt transmission should be studied.

· The maximum burst length of 4 ms for Wi-Fi should be taken into account in the coexistence study
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