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1. Introduction

In TR 36.816 v1.3.0 [1], an indication can be sent out by the UE in four scenarios to indicate the coexistence problem. Since scenario 1 indicates the serious in-device coexistence (IDC) interference is detected on the serving frequency, the FDM (e.g., move LTE signal away from ISM band) or TDM (DRX based solution, HARQ process reservation based solution) solution should be implemented immediately after the indication. However, such issue depends on whether or not some assistant information can be provided in the indication, which is not discussed yet. Thus, this contribution discusses the content of the indication.
2. Possible content of the indication 
Based on [1], the eNB can implement the FDM/TDM solution after receiving some assistant information from the UE, which may include:

· Info-FDM: the unusable frequency;
· Info-TDM: for DRX based solution, it may include the necessary information, e.g. interferer type, mode, and possibly the appropriate offset in subframes to the eNB, and a suggested pattern. For HARQ process reservation based solution, it may include time offset between BT and LTE + BT configuration, or in-device coexistence interference pattern(s), or HARQ process reservation based pattern(s). 
In our understanding, the Info-FDM or Info-TDM should be derived through some specific procedures, such as the LTE/ISM traffic analysis, which may take some duration. Since the IDC interference detection on the serving frequency and the derivation of the assistant information are two different procedures, they may be finished at different time. In other words, the assistant information may or may not be included in the indication of serious IDC interference on the serving frequency. However, based on the current discussion, it is not clear when the assistant information becomes available and whether the assistant information can be provided in the indication or not. Thus, we propose

Proposal 1: RAN2 is kindly asked to discuss whether or not the assistant information (e.g., Info-FDM and/or Info-TDM) can be provided in the indication of serious IDC interference on the serving frequency. 
3. Actions after the indication

If the discussion on Proposal 1 indicates that the assistant information may or may not be included in the indication of serious IDC interference on the serving frequency, two possible cases can be considered:

1) Indication with assistant information (e.g., Info-FDM and/or Info-TDM)
In this case, the FDM/TDM scheme can be implemented immediately after the indication.

2) Indication without assistant information (e.g., Info-FDM and/or Info-TDM)
As shown in Fig. 1, the assistant information is provided after the indication and then the suitable FDM/TDM setting is applied at T3. Obviously, from T2 to T3, UE LTE radio would be suffered from IDC interference badly, as a result of which RLF may occur, throughput may decrease badly, and QoS could not be guaranteed. 
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Fig.1. Indication without assistant information
To avoid the interference until the suitable FDM/TDM setting is applied after the indication of serious IDC interference on the serving frequency is sent out, the intuitive solution is to apply FDM or TDM scheme in [1]. However, the eNB cannot determine the suitable FDM/TDM solution since it doesn’t know which frequency is not interfered by ISM radio, or which TDM pattern is suitable for both radios on the UE. In this case, we will propose to apply a “default TDM setting” to the UE temporally, as shown in Fig. 2. Such setting is known by all the nodes in the network (e.g., it can be specified in ASN.1) so that this could be applied when no assistant information is provided in the indication. Note that compared to the suitable FDM/TDM setting, the default TDM setting may cause performance degradation of LTE radio and ISM radio since it is applied without considering the traffic features of both radios. However, we believe that such setting would not be implemented very long duration, compared to the duration implementing the suitable FDM/TDM setting. Moreover, it can avoid the IDC interference completely without any signaling overhead until the suitable FDM/TDM setting is applied. Thus, the default TDM setting is useful. 
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Fig. 2. Proposed solution: Default TDM setting
In practice, different default TDM settings can be defined to different ISM radios on the UE. For example, if a WiFi radio is equipped on UE, the default TDM setting can be a DRX setting with equal on-duration for the LTE radio and the WiFi radio to guarantee the fairness; if a Bluetooth radio is equipped on the UE, the default TDM setting can be a HARQ process reservation pattern which has the smallest coexistence interference probability [3].
Proposal 2: If the indication of serious IDC interference on the serving frequency can be sent out without assistant information, the default TDM setting can be implemented to avoid the IDC interference temporally until the suitable FDM/TDM setting is applied.
4
Conclusion

With above discussion, we propose that: 
Proposal 1: RAN2 is kindly asked to discuss whether or not the assistant information (e.g., Info-FDM and Info-TDM) can be provided in the indication of serious IDC interference on the serving frequency.
Proposal 2: If the indication of serious IDC interference on the serving frequency is sent out without assistant information, the default TDM setting can be implemented to avoid the IDC interference temporally until the suitable FDM/TDM setting is applied.
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