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1. Introduction
The SI: 'Study on Licensed-Assisted Access to Unlicensed Spectrum' was approved in RAN#65 [1], and revised in RAN#66 [2]. For the study item, RAN1 as the primary responsible WG has already initiated discussions related to listen before talk (LBT), channel access mechanism, carrier selection, cell discovery, RRM measurement issues, and so on.
The SID [2], intends to document the relevant requirements and design targets for unlicensed spectrum deployment, and one such design target is highlighted below would require further study in RAN2 WG:
	· 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]

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] 


In this contribution we open the discussion on the highlighted requirement above and suggest further study in RAN2.
2. Discussion
Smart devices (such as smartphone, tablets, smart watches, wearbles etc) today are equipped with multi-mode/multi band cellular radio capability along with radio capability for local access like WiFi, Bluetooth and other radio capability for positioning (GPS) and near field communication (NFC). Even for the local access based on WiFi, there are many devices in the market which support WiFi operation in both 2.4 GHz and 5.0 GHz unlicensed band. The SID intends to assess the feasibility of LAA operation in 5.0 GHz unlincensed band. Further, there is no requirement for the user equipment (UE) to support concurrent LAA+WiFi operation as mentioned in the highlighted text above. We interpret this as there is no need for the UE to support concurrent LAA+WiFi operation in 5.0 GHz unlicensed band. This restriction seems reasonable given the radio capability equipped in the UE to operate in 5.0 GHz unlicensed band can be used for either LAA SCell or WiFi access one at a time but not both concurrently. However, this could also be interpreted as there is no restriction to support LAA+WiFi operation in 2.4 GHz unlicensed band. This seem feasible because the UE may be typically equipped with separate radio capability for 2.4 GHz and 5.0 GHz that can handle concurrent WiFi operation in 2.4 GHz and LAA SCell operation in 5.0 GHz. 
Observation#1: There is no need for the UE to support concurrent LAA+WiFi operation in 5.0 GHz unlicensed band.

Observation#2: There is no restriction for UE to support concurrent LAA+WiFi operation, with WiFi operating in 2.4 GHz unlicensed band and LAA SCell in 5.0 GHz unlicensed band.

Proposal#1: RAN2 is requested to confirm observation#1 and observation#2.
SCell configured to the UE for LAA operation is either DL only or contains DL and UL according to the objective of the SID [1], [2]. The availability of the SCell for LAA operation is expected to be primarily assessed by the eNB (if needed by UE as well) based on channel access mechanism like listen-before-talk (LBT) currently being discussed in RAN1 WG. However, if observation#1 is confirmed by RAN2, then there would be a need for the eNB to know whether the radio capability equipped in the UE to operate in 5.0 GHz unlicensed band is currently being used for WiFi access, when eNB decides to configure the UE with LAA SCell operation. This seem reasonable in order to support usage scenarios like LTE+WiFi portable router and LTE+WiFi offload which were extensively discussed during Rel-11 studies on interference avoidance for in-device co-existence [3]. Based on observation#2, we think LAA operation at the UE may be supported for LTE+WiFi portable router and LTE+WiFi offload usage scenarios when WiFi operation at the UE is in 2.4 GHz band. When WiFi operation at the UE is in 5.0 GHz band, then UE may be supported for LTE+WiFi portable router and LTE+WiFi offload usage scenarios with LTE access on licensed band (i.e without LAA operation).
Observation#3: If Proposal#1 is confirmed by RAN2, then in order to support LTE+WiFi portable router and LTE+WiFi offload usage scenarios with/without LAA operation, there would be a need for the eNB to know WiFI radio capability status.
Proposal#2: RAN2 is requested to further study the need for WiFi status indication in order to support LTE+WiFi portable router and LTE+WiFi offload usage scenarios with/without LAA operation.
Further, if observation#2 is confirmed by RAN2 then there is possibility that second harmonic of 2.4 GHz WiFi channel may cause in-device interference to LAA SCell configured at the left edge of 5.0 GHz band starting from 5.15 GHz. However, further studies in RAN4 WG would be needed to assess the severity of the in-device interference problem for concurrent WiFi operation in 2.4 GHz and LAA SCell operation in 5.0 GHz.

Proposal#3: If observation#2 is confirmed by RAN2, then in due course of the SI RAN4 needs to be informed to study the severity of the in-device interference problem for concurrent WiFi operation in 2.4 GHz and LAA SCell operation in 5.0 GHz.
3. Conclusion

Based on the observations made above, we conclude the contribution with the following proposals:

Proposal#1: RAN2 is requested to confirm observation#1 and observation#2.
Proposal#2: RAN2 is requested to further study the need for WiFi status indication in order to support LTE+WiFi portable router and LTE+WiFi offload usage scenarios with/without LAA operation.
Proposal#3: If observation#2 is confirmed by RAN2, then in due course of the SI RAN4 needs to be informed to study the severity of the in-device interference problem for concurrent WiFi operation in 2.4 GHz and LAA SCell operation in 5.0 GHz.
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