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1 Introduction
A new Study item on Licensed-Assisted Access using LTE (LAA) has been agreed in RAN#65 [1]. The RAN4 related work is planned to start from RAN4#74 meeting. 
In this contribution, we briefly describe our understanding on protection of other wireless systems in 5 GHz in LAA operation and propose to send LS to RAN2 to carry out the work. 
2 Discussion
The RAN4 related work described in objective of SI includes:
---------------------------------
· 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]

------------------------------------

Since the SI is defined to be finished by RAN#68, we have three RAN4 meetings where the SI can be discussed. 
As identified above, the coexistence mechanism for LAA with other wireless systems in 5 GHz should also include in-device coexistence for devices supporting LAA with multiple-other non-3GPP technologies in 5 GHz. 
2.1 IDC Mechanisms

IDC mechanisms are handled in RAN2 in Rel-11 time frame. This was studied in RAN2 to provide an avoidance mechanism when an UL transmission interferes with any in-device operation of other wireless systems using a spectrum close to the UL transmission. An example is shown in Figure 1 where transmissions by an LTE transmitter is causing interference to a GPS receiver and a Bluetooth/WLAN receiver, as well as the Bluetooth/WLAN receiver is causing interference to the LTE receiver.
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Figure 1: Self-interference in a device.
When the UE identifies that there is IDC type of interference the UE shall first try to solve the problems internally. If this does not succeed the UE can indicate to the eNB that it does experience IDC problems which it cannot solve itself. Note that how the UE detects IDC problems is left to implementation.

First, the UE indicates the frequencies that are suffering from IDC interference. In addition, if the UE determines that the IDC problems can be solved in a TDM-manner (i.e. by multiplexing the use of the interfering transceivers in time) the UE can indicate a bit-map or DRX cycles to the eNB which indicates which TTIs are affected by IDC interference.

When the eNB gets the indication it can take action to solve the problems, for example, handover the UE to the other frequencies, remove the problematic cell or configure the UE with a DRX-configuration which would solve the problem.

2.2 IDC and LAA

LAA targets 5 GHz frequency bands in Rel-13 timeframe. In these bands there are other technologies such as WLAN and it should be possible to detect WLAN at the same time as LAA is operating even though this does not imply that the UE shall have concurrent LAA and WLAN transmission/reception [1].
WLAN is supported in the 2.4 GHz and 5 GHz band. First, for the scenario in which the UE is trying to detect WLAN in the 2.4 GHz band and simultaneously is operating LAA (at 5 GHz), there will be no IDC problems since the frequency separation is large enough, so it is possible to design filters to ensure sufficient isolation between 5GHz and 2.4GHz bands. So the UE will be able to detect WLAN at 2.4 GHz without any problems even when LAA is active in the 5 GHz band.

However, if the UE is trying to detect a WLAN at 5 GHz at the same time as it is operating LAA (also at 5 GHz) the frequency separation is much smaller and a transmission on an LAA carrier may cause interference such that the WLAN detection fails. The UE may not be able to solve this interference problem itself, and would need assistance from the network, which can be done by applying the IDC-solution.
3 Proposal
Since IDC is a mechanism which was originally defined in RAN2, it is preferable to request RAN2 to study IDC mechanisms for LAA operation, even though it is shown as RAN4 responsibility in the SID [1].

Moreover, we only have 3 meetings to complete the work in this SI, this will also be helpful for a reasonable workload in RAN4 considering that, we will have opportunity to concentrate on other topics in LAA SI.
Based on the above discussions, we propose the following:

“Send LS from RAN4 to RAN2 asking RAN2 to study the IDC mechanism for protection of other wireless systems in LAA operation.”
Based on the above proposal, we provide a draft LS in [2].
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