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1. Introduction

In the SI phase, the following are a couple of FFS on the IDC Indication signalling procedure:
It is FFS how this indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement, etc) and if additional information would be useful to report to enable different handover policies in the eNB based on the actual interferer.

The details of E-UTRAN actions upon reception of the assistant information are FFS.

In this contribution, we put forward our view.
2. Discussion
2.1 Triggering scenarios and Reporting Events

In the SI phase, the following triggering scenarios were defined:
	Scenario
	Simple description for each scenario

	1
	On-going interference on the serving frequency

	2
	Potential interference (currently not on-going) on the serving frequency

	3
	On-going interference on non-serving frequencies 

	4
	Potential interference (currently not on-going) on non-serving frequencies 


It was agreed to focus on Scenarios 1 and 3. However, during the WI phase, there were contributions suggesting that potential interference scenarios maybe also useful as it can be used for configuring measurement configuration for inter-frequency handover if FDM solution is going to be used (e.g. setting up measurement gaps, disabling s-meas, configuring additional measObject etc.). The difficulty is how to predict that the potential interference will become ongoing interference in the near future. Making it too early (BT or WiFi has been turned on) means that the LTE performance will be affected while making it too late results in additional indications. Hence our proposal is to stick to the SI phase agreement:

Proposal#1: Stick to the SI phase agreement to focus on Scenario 1 and 3 (i.e. on-going interference on the serving frequency and non-serving frequencies) 
2.2 Indication message

In the SI phase, it is left FFS on how the indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement, etc). In the following we analyse the reporting event based on the 2 triggering scenarios (Scenario 1 and 3).
The 2 triggering scenarios can be associated with the following reporting events:
Event#1: The LTE signals in the serving LTE frequency is affected by ISM or affecting ISM and the UE can’t resolve it and is the first report. 
Event#2: The LTE signals in the serving LTE frequency is no longer affected by the ISM or affecting the ISM (even it is still affecting but the UE can resolve it) and TDM solution is applied.
Event#3: The LTE signals in the serving LTE frequency is still affected by ISM or affecting the ISM but the interference level has changed significantly requiring changing the TDM information.
Event#4: The ISM signals in a non-serving LTE frequency will affect or be affected by LTE signals if LTE signals are present and is the first report.
Event#5: The ISM signals in a non-serving LTE frequency will no longer affect or be affected by LTE signal if LTE signals are present.
Event#6: The ISM signals in a non-serving LTE frequency will still affect or be affected by LTE signals if LTE signals are present but the interference level has changed significantly

For Event#1 to #3, they can be seen as an event has occurred at the UE. If there is no network control on the event, then there is no need to configure a measurement configuration for the coexistence problem and a new message seems like the neater way since there is no need to create a dummy event in reportConfigEUTRA just for this case. If there is network control (e.g. interference level) on the event, then reusing the existing measurement configuration structure and thus the associated measurement reporting mechanism seems logical.
For Event#4 to #6, they are only essential if the network wants to perform inter-frequency handover. 2-ways of initiating inter-frequency: measurement event driven or blind handover. For the former, the IDC indication can be part of the inter-frequency measurement event and thus the measurement report can hold the indication. For the latter, it would mean that the IDC indications have to be sent even when handover may not happen. Such case will again depends on whether there is network control on ongoing interference on non-serving LTE frequencies.
Proposal#2: If there is no network control on the event for in-device coexistence problem, the existing measurement report shall be used for the indication. Otherwise, a new message shall be used for sending the indication.
2.3 Whether to send both TDM and FDM information in the IDC indication
The possible directions mentioned during the SI phase are either:
1. TDM and FDM information are sent at the same time or

2. TDM and FDM information are sent separately. Most likely FDM first before TDM information.
The TDM and FDM information are relevant for Event#1, #3, #4 and #6. Since it is proposed in Section 2.4 that all the LTE frequencies operated by the operator is configured as measurement object, the UE can use this to determine whether to send the TDM information. However, for the network to have the full flexibility of making a decision on the solution, we think that sending both TDM and FDM information is simple. 
Proposal#3: UE shall provide both the TDM and FDM information in the indication at the same time (if it is different from the previously sent information).
2.4 Contents of the FDM Information and TDM Information

2.4.1 FDM Information 
The FDM Information should contain the unusable frequencies. In the last meeting, it was agreed that:

An unusable frequency is an LTE frequency where the ongoing In-Device Coexistence (IDC) interference problem between the LTE radio and the ISM radio exists within the same UE but cannot be solved by the UE itself.
Instead of sending a list of all unusable frequencies which incurs extra signalling overhead, it is probably only required to send a list of unusable LTE frequencies that are operated by the operator. This can easily be conveyed to the UE by the eNB via configuring measObject of all the LTE frequencies operated by the operator. With this information, the network can setup the measurement configuration for those measurement objects in which the corresponding frequencies are not unusable after receiving the indication.
Proposal#4: For FDM information, UE shall include the unusable frequencies related to the measurement objects configured.
2.4.2 TDM Information

For the TDM Information, there are the long term gap patterns for usage scenarios LTE+ BT (multimedia), LTE + WIFI and LTE + GNSS and the short term gap pattern for usage scenario LTE + BT (voice).  There should be a fix pattern for each of the usage scenarios. For the LTE + BT (voice) case, the master/slave mode needs to be provided to the network so that the right short term HARQ gap pattern can be sent to the UE.

Proposal 5: For TDM information, the UE shall include the usage scenarios and for usage scenario LTE + BT (voice), it also needs to include the master/slave mode.
3. Summary

It is requested that RAN2 discuss the proposals:

Proposal#1: Stick to the SI phase agreement to focus on Scenario 1 and 3 (i.e. on-going interference on the serving frequency and non-serving frequencies) 

Proposal#2: If there is no network control on the event for in-device coexistence problem, the existing measurement report shall be used for the indication. Otherwise, a new message shall be used for sending the indication.

Proposal#3: UE shall provide both the TDM and FDM information in the indication at the same time (if it is different from the previously sent information).

Proposal#4: For FDM information, UE shall include the unusable frequencies related to the measurement objects configured.
Proposal#5: For TDM information, the UE shall include the usage scenarios and for usage scenario LTE + BT (voice), it also needs to include the master/slave mode.
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