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1 Introduction
This contribution will discuss on the procedure and related issues of interference avoidance for in-device coexistence, which should be studied in the work item [1]. Also, some proposals will be given. 
2 Discussion
2.1 Main procedure of initiating IDC solution
As shown in figure1, the main procedure to initiate the IDC solution includes the following steps:
1. LTE and ISM begin to work simultaneously in a UE, and the UE finds that the in-device interference is too severe to be solved  by itself;
2. UE triggers the interference avoidance indication to eNB with assistant information;
3. eNB decides the need of further measurements;
4. eNB decides the solution to avoid the interference, e.g. FDM or TDM solution;
5. eNB responds to the UE.
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Fig1. Main procedure of interference avoidance for IDC

2.1.1 Indication triggering

When both LTE and ISM work simultaneously in a UE, interference on serving frequency or non-serving frequency may be too serious to be solved by the UE itself. Then the UE should trigger the interference avoidance indication to eNB. Existing LTE measurements and/or UE internal coordination can be used as a baseline to trigger the indication [2]. 

2.1.2 Indication transfer 

The LTE network-controlled solutions, e.g. FDM solution or DRX based TDM solutions, are believed to be feasible to resolve the in-device coexistence issues [3]. For each solution, eNB should be indicated about the in-device interference; also some assistant information should be reported to eNB to decide which solution will be adopted. 
1. Indication content
1) Unusable frequencies for FDM

For FDM solution, as suggested in [4], UE can provide the “unusable frequency”. Here, “unusable frequency” means the frequency on which UE can not solve the coexistence interference by itself. The simplest way is to report an EARFCN value representing the lower bound (or upper bound) of not useable frequency for BAND 40 (or BAND 7).

2) Available inter-frequency measurement results for FDM

Since the UE may be configured with inter-frequency measurements, it’s possible that UE has some available measurements results for other frequencies. To facilitate the eNB’s decision and simplify the procedure, it will be helpful to piggyback these measurement results in the indication.
3) Assistant information for DRX based TDM solution

For DRX based TDM solution, the assistant information can include e.g. suggested periodicity of the TDM pattern, scheduling period (or unscheduled period), offset of BT relative to LTE. The detailed information is FFS. 
4) Indication for protecting  important ISM signalling reception
According to the discussions in SI phase, it was proposed that UE can send the information about ISM important signalling to eNB. Hence the indication could possibly include assistant information, e.g. the occasion and periodicity of beacon, to protect ISM signalling reception. 
2. Indication transmission

At least two candidate procedures could be foreseen to transmit the indication with assistant information [5]:

- Option 1: Assistant information for FDM and TDM is reported together

- Option 2: Assistant information for FDM and TDM is reported separately
Although option 1 possibly brings marginal overhead when FDM is adopted, compared to option 2, sending all the assistant info in one step can decrease delay, minimize the number of signalling exchanged and thereby reduce the opportunity of ISM denials. Therefore, sending all the assistant information for FDM and TDM solutions together is preferred. 
Proposal 1: All necessary assistant information for FDM and TDM solutions is sent together.

3. Indication message

During the SI phase, it is FFS how the indication is transmitted, e.g. by new report, CQI dummy values, dummy RSRP measurements, etc. As analyzed in [3], CQI report is only applicable to the serving cell. And Dummy RSRP measurement can only indicate configured frequencies. Furthermore, the UE can only report measurement results in case the measurement event is satisfied, hence it can not used to transmit the available inter-frequency measurement results if the event is not satisfied. Therefore, existing mechanisms are not appropriate to transfer the indication mentioned above and a new message should be introduced to transfer the indication information. 

Proposal 2: At the initiation of IDC solution, a new message should be introduced to transfer the indication.
2.1.3 eNB decides the need of further measurements
Based on the received assistant information, the eNB can decide whether it’s possible to use FDM solution. In order to determine which frequencies UE can be handed over to, eNB may configure further measurements on other not configured but useable frequencies. And then the UE will report the measurement results to the eNB, by which eNB can decide whether FDM or TDM solution will be used.
Of course, the eNB can also hand the UE over to some useable frequency blindly, according to its priori knowledge of the network deployment. Therefore, the need of this step is up to eNB implementation.
2.1.4 eNB response
FDM or TDM related response will be transferred to UE after eNB decides which solution is used.
· If FDM solution is adopted, the response will be the inter-frequency handover command.  
· If DRX based TDM solution is adopted, the response will be the TDM related configuration, e.g. DRX parameters.

2.2 The occasions that ISM denial required
During the procedure, ISM transmission denials are required to ensure successful reception of important LTE signalling, e.g. DL ACK/NACK for UL signaling (e.g. indication, measurement results) and relevant DL messages (e.g. additional measurement configuration, response related to eNB's decision on IDC solution).
2.3 Procedure related to update and inter-eNB handover
2.3.1 Indication update 

If the interference situation changes significantly, the UE should send an indication to the network to report the updated interference situation. The new message used in initiation stage can be reused to send the updated assistant information.
Proposal 3: The new message used in initiation stage can be reused to send the updated assistant information. 
2.3.2 Indication transfer during inter-eNB handover 

In case of inter-eNB handover, target eNB should be aware of the coexistence problem within the UE to avoid ping-pong handover back to the problematic frequency. The following two options have been identified during SI phase to transport (part of) the information to a target eNB [2]:

- The information is transferred from the source to the target eNB;

- The information is reported again by the UE to the target eNB.
It is reasonable that IDC related information stored in the source eNB should also be transferred to the target eNB together with other information to save air-interface resource. One possible issue is that if the IDC interference situation changes significantly during HO, the target eNB can only has outdated information. Considering that it is a rare case that the indication is updated during handover, and even if it happens, UE can send the updated information to the target eNB after HO, so it is proposed
Proposal 4: In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB.
3 Conclusion

This contribution addresses the main procedure and related issues of interference avoidance for in-device coexistence, and RAN2 is kindly asked to discuss and accept following proposals:

Proposal 1: All necessary assistant information for FDM and TDM solutions is sent together.

Proposal 2: At the initiation of IDC solution, a new message should be introduced to transfer the indication.
Proposal 3: The new message used in initiation stage can be reused to send the updated assistant information.

Proposal 4: In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB. 
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