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1 Introduction

When ISM UL transmission interferes with LTE DL reception, existing RRM measurement cannot guarantee timely trigger of reactive indication. According to [1], it will be left to work item phase to discuss how to limit unnecessary triggers/trigger misuse e.g. by defining new measurements or new test cases.
However, there is no clear description on the meaning of unnecessary triggers or trigger misuse. It may be beneficial to have further study and clarification on this missing information to allow clearer picture on the problematic scenarios be captured in [1] before work item phase.

2 Clarification on Unnecessary Trigger and Trigger Misuse
The motivation to have further study on the unnecessary trigger and potential trigger misuse is to have clearer picture on the problematic scenarios and investigate the potential risk on how improper UE implementation may impact network performance.
2.1 Unnecessary Trigger
According to [1], reactive indications as the baseline could be sent by the UE whenever it has problem in LTE DL reception it cannot solve by itself, and the eNB did not take action yet based on RRM measurements. But the term “problem in LTE DL reception it cannot solve by itself” is actually very vague and allow very wide interpretation room for UE judgment. The following provides several problematic scenarios on unnecessary trigger for RAN2 discussion.

1) Scenario 1-1: Unnecessary trigger when coexistence interference power is not significant

Whether the coexistence interference is significant depends on its relative power level with the desired signal. When LTE UE located around cell center, the RSRP may be very high and allow UE to ignore the coexistence interference even under the worst scenario (e.g. adjacent channel from ISM band and max. WiFi Tx power). But for the UE located around cell boundary, slight coexistence interference (e.g. controlled BT Tx power with certain frequency separation) may still result in unacceptable call dropping.
Because of such a wide variety, it will be very difficult to prevent UE make the reactive trigger in very aggressive way (e.g. send out the trigger once there is certain coexistence interference).
Observation 1: UE may trigger unnecessary report of coexistence problem when coexistence interference power is not significant
2) Scenario 1-2: Unnecessary trigger when coexistence interference happens infrequently

Even if the coexistence interference power level is significantly high, its impact to LTE DL reception may still be limited if it does not happen frequently. For example, in-device WiFi may only periodically transmit beacon signal for portable router scenario and may not really significantly impact to LTE DL reception performance (e.g. there is no much traffic in LTE interface when there is no much traffic in WiFi interface under portable router scenario).
But it is possible that UE still make the reactive trigger in very aggressive way (e.g. once the strong coexistence interference is detected). This may not be really necessary if the coexistence interference does not happen frequent enough since its impact to LTE performance may be limited.

Observation 2: UE may trigger unnecessary report of coexistence problem when coexistence interference happens infrequently

2.2 Trigger Misuse
In addition to unnecessary trigger, it is not impossible some improper implemented UE take advantage of this feature to trigger the IDC operation for different purpose, which is understood as the trigger misuse or fake trigger. The following tries to investigate if the trigger misuse may be applied over FDM, TDM or PC (power control) based IDC solutions.

1) Scenario 2-1: Trigger misuse for FDM based solution
According to [1], the UE could inform the E-UTRAN when transmission/reception of LTE or other radio signal would benefit or no longer benefit from LTE not using certain carriers or frequency resources. UE judgment is taken as a baseline approach for the FDM solution, i.e. the UE will indicate which frequencies are unusable due to in-device coexistence.
One possible misuse by UE is to indicate all the frequencies are unusable except the frequency is farthest away from ISM band regardless the general mobility handling principle defined in current system. There may be various possibilities for UE to misuse the trigger of IDC report in this way, for example, UE may utilize this to allow more relaxed implementation or UE want to handover to specific cell which could benefit to itself. Therefore, it is possible to UE to misuse the trigger of IDC problem reporting along with improper unusable frequencies report to mislead network handover decision.
Observation 3: UE may misuse the trigger of IDC reporting to activate FDM based solution
2) Scenario 2-2: Trigger misuse for TDM based solution

According to [1], there are three types of TDM based solutions under study: DRX, HARQ and denial based solutions. Currently it is not clear whether denial based TDM solution will require UE to trigger the report to eNB, but at least the misuse of trigger may result in the bias of  DRX and HARQ based TDM solutions be activated.
However, the activation of either TDM based solution will result in less time for UE to receive and transmit signals in LTE network and hence degrade its performance. Currently it is not clear whether UE may want to misuse the trigger of IDC problem reporting and mislead eNB to activate TDM based solution since this may also impact to the performance of UE itself.
Observation 4: It seems not obvious that UE may intend to misuse the trigger of IDC problem report to activate TDM based solution

3) Scenario 2-3: Trigger misuse for PC based solution

According to [1], UE may be able to reduce the LTE Tx power to mitigate the coexistence interference to ISM or GNSS Rx. It has not been specified if this operation will be binding with the trigger of IDC problem reporting, but the following investigates the consequence of the impact to UE performance by assuming UE misuse the trigger to IDC problem report to activate the PC based solution.
When the UE UL Tx power is reduced, it is obvious that the LTE UL performance will be impacted and may possibly degrade the UE UL performances. Therefore, it seems not obvious that UE may intend to misuse the trigger of IDC problem reporting to activate PC based solution due to its impact to UE UL performance.
Observation 5: It seems not obvious that UE may intend to misuse the trigger of IDC problem report to activate PC based solution
3 Conclusion

According to the analysis in this contribution, the following observations over unnecessary trigger and possible trigger misuse are summarized as following:
Observation 1: UE may trigger unnecessary report of coexistence problem when coexistence interference power is not significant

Observation 2: UE may trigger unnecessary report of coexistence problem when coexistence interference happens infrequently

Observation 3: UE may misuse the trigger of IDC reporting to activate FDM based solution

Observation 4: It seems not obvious that UE may intend to misuse the trigger of IDC problem report to activate TDM based solution

Observation 5: It seems not obvious that UE may intend to misuse the trigger of IDC problem report to activate PC based solution
Base on the above observations, RAN2 is requested to consider the following proposals:

Proposal 1: Capture the observations 1~5 into the new revision of TR 36.816

Proposal 2: The problematic scenarios identified in observations 1~3 should be prevented
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