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1
Introduction
UE indication of In-Device Coexistence (IDC) for interference mitigation/prevention is defined in Release 11 (TS 36.300). The indication is sent when the UE transmitting/receiving RF signals simultaneously to/from e.g. LTE and WLAN experiences an IDC interference situation which cannot resolve without the assistance of the eNB. According to the Rel-11 IDC mechanisms, the indication may contain information to assist the eNB to determine an appropriate solution. The assistance information includes the list of E-UTRA carriers suffering from IDC problems, the technologies (e.g. LTE, ISM/GNSS) suffering from interference and the direction of the interference (e.g. whether the victim of IDC interference is E-UTRA, ISM or both). It also contains Time Domain Patterns (TDM) patterns or parameters to enable appropriate DRX configuration for TDM solutions on the serving E-UTRA carrier.
In this contribution, we consider whether any extension to the Rel-11 IDC indication is beneficial for the LTE-WLAN aggregation (LWA) operation.

2
In-Device Coexistence extension for LWA
The Release-11 bands considered for IDC are illustrated in Figure 1 (TR 36.816).
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Figure 1: 3GPP frequency bands around ISM band (Source: TR 36.816)
IDC interference relevant to LWA operations may occur in the scenarios described below:
Case 1 - The UE is configured with LWA:  IDC interference may occur when the aggregated LTE and WLAN links operate on adjacent bands. In case the UE is also using regular LTE simultaneously to LWA operations, similar IDC issues may be expected to occur because the LTE and aggregated WLAN links will also operate on adjacent bands. According to the current assumption that the uplink PDCP PDUs can be sent via LTE only, the aggregated WLAN link can only receive data in the downlink. Therefore it cannot be the source of interference although it may be a victim of it. This it true with the exception of MAC ACKs’ transmissions, which could be a source of interference, but those may not be considered relevant due to their very short transmissions time.
Case 2 - The UE configured with LWA is additionally using regular WLAN:  IDC interference may occur when the aggregated WLAN and regular WLAN links operate on adjacent bands. This scenario is not strictly an IDC issue as it occurs within the same radio, however the detection (if possible) by UE allows eNB, which is in control indirectly of the aggregated WLAN link, to take appropriate actions to resolve it.

Once the IDC issues that relate to LWA operations are detected by the UE and reported to the eNB, the eNB could attempt solving the situation ultimately by suspending, releasing, and/or reconfiguring LWA. In order to determine the appropriate action, the eNB would benefit from knowing whether the IDC issue affects the WLAN involved in LWA operation, i.e. to distinguish it from IDC interference caused by other interference sources. 
Proposal 1: The eNB can configure a UE with an IDC report for the purpose of detecting/mitigating IDC issues relevant to LWA operations. 

Proposal 2: The UE configured with IDC reporting should indicate to the eNB if the WLAN which is in use in the LWA configuration is the victim of IDC interference.

In case regular WLAN can be active simultaneously to LWA operation, we see beneficial that the IDC report is extended to such case as well. This means that the indication should include, if it is possible to distinguish it, whether the aggregated WLAN or regular WLAN or them together, have IDC interference problems. 
Proposal 3: The UE configured with IDC reporting may indicate to the eNB whether the aggregated WLAN, regular WLAN or both have the IDC interference, if it is feasible for the UE to separate the IDC interference of different WLANs. 
Furthermore it seems sensible that the UE, when configured with both WLAN measurement and IDC reporting, does not include any problematic WLAN, e.g. detected to be subject to IDC interference, in the measurement report as long as the IDC issue is not resolved. 
Observation 1: The problematic WLANs detected/anticipated to cause/be subject to IDC interference cannot be used for LWA operations.

Proposal 4: The UE, configured with IDC reporting, does not trigger/send WLAN measurement reporting for any problematic WLAN which is detected to cause/be subject to IDC interference.
3
Proposals
We have discussed IDC for LWA and made the following observations and proposals:
Proposal 1: The eNB can configure a UE with an IDC report for the purpose of detecting/mitigating IDC issues relevant to LWA operations. 

Proposal 2: The UE configured with IDC reporting should indicate to the eNB if the WLAN which is in use in the LWA configuration is the victim of IDC interference.

Proposal 3: The UE configured with IDC reporting may indicate to the eNB whether the aggregated WLAN, regular WLAN or both have the IDC interference, if it is feasible for the UE to separate the IDC interference of different WLANs. 
Observation 1: The problematic WLANs detected/anticipated to cause/be subject to IDC interference cannot be used for LWA operations.

Proposal 4: The UE, configured with IDC reporting, does not trigger/send WLAN measurement reporting for any problematic WLAN which is detected to cause/be subject to IDC interference.
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