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1 Introduction

During RAN2#72bis meeting, it has been agreed the reactive based indication will be the baseline for UE to indicate the serious coexistence problem to eNB. In TR 36.816 v2.0.0 [1], section 5.2.1.1A also states that the trigger of indication should focus on Scenarios 1 (i.e. On-going interference on the serving frequency) and Scenario 3 (On-going interference on non-serving frequencies). In order to continue the subsequent work in WI phase on this subject, this paper and overviews the issues may need to be further investigated base on the consensus achieved in SI phase.
2 Discussion on Trigger Condition
2.1 Solution Specific/Non-Specific Trigger by UE
According to [1] and the CR agreed after RAN2#75 meeting, both FDM and TDM solutions are believed feasible to mitigate in-device coexistence (IDC) problem. From a logical perspective, it leads to two different possibilities in the way to define the trigger. The first way is to make the trigger condition specific to either the FDM or the TDM, the second way is to make the trigger condition independent of FDM or TDM. The following discusses these two directions.
If the trigger condition could be bound to FDM or TDM solutions, the potential benefit would be to allow the UE to help eNB to make judgment on which solution would be more suitable under current circumstance. But the disadvantage is that different trigger conditions base on different metrics may need to be developed, because eNB may not be able to receive global information to make the judgment if the assistance information for FDM solution will not be transmitted when TDM indication is triggered. This direction might potentially allow more optimization possibility, but the protocol complexity may also be higher.

If the trigger condition is independent with the solutions, smart implementation by eNB will be required to make a proper judgment. The benefit would be to have simpler trigger condition and lower protocol complexity, the behavior of the UEs from different vendor may also be more consistent. This direction may be less optimized in specification level and require smarter implementation, but it should also lead to less impact to the specification.
Consider the variation from different implementations and the impact to specification, the second way might be more suitable as the direction to move forward.
Proposal 1 It is preferred to have the trigger condition for UE indication of IDC problem be independent of FDM or TDM
2.2 Definition of Trigger Condition
In [1], section 5.2.1.1A states “At the initiation of LTE network-controlled UE-assisted solutions, the UE can send an indication to the network to report the coexistence problems…”. Therefore, the definition of trigger condition should be correlated with the occurrence of coexistence problems. In the CR embedded in R2-114785 (i.e. Capture agreements on IDC), the conclusion “With respect to the modes of interference avoidance, at least an internal coordination between different radio technologies within the UE should be assumed when defining solutions.” is also added into TR 36.816. The following discussion will base on the above consensus achieved during the SI phase.
There was no sufficient discussion on how to define the “impact” to UE due to the coexistence problems. The performance metric used in Annex A of TR 36.816 is the level of desensitization to LTE or ISM DL reception, but this is the result calculated base on certain assumptions in specific environment. However, impact to real UE performance under the same level of desensitization (or coexistence interference power level) may be different when the received power level of desired signal is different. For example, the UE located around cell boundary may be more sensitive to the coexistence interference comparing with the UE located around cell center.

On the other hand, RAN2 also had discussion on the trigger condition base on the measurement over radio signal. Two of the major motivations are to prevent unnecessary trigger and trigger misuse, which may result in unnecessary network resource consumption by IDC solutions. During the SI phase, it has also been agreed that the existing RRM measurement cannot guarantee timely trigger of indication (i.e. indicated at 5.2.1.1A [1]) and leave the detail resolution be discussed in WI phase. In order to continue further discussion in WI phase, it would be beneficial to assume a new measurement would be available for UE to detect trigger condition.
Proposal 2 It is assumed that the trigger of UE indication to report IDC problem is based on a new RRM measurement

In [1], it is stated that “It is left to work item phase to discuss how to limit unnecessary triggers/trigger misuse e.g. by defining new measurements or new test cases.”. Even though RAN2 agree with the assumption that the trigger of UE indication is base on measurement, there are two possibilities to address this in specification either by defining new measurements or new test cases. In addition, the performance metric for test case definition is usually discussed and defined by RAN4. In order to clarify which performance metric is suitable to define the trigger condition to limit unnecessary triggers/trigger misuse, it would be beneficial to have a liaison letter to trigger the discussion in RAN4.
Proposal 3 LS to RAN4 to consult which performance metric is suitable to define the trigger to limit unnecessary triggers/trigger misuse 
3 Discussion on Indication Method

3.1 Assistance Information along with UE Indication
According to 5.2.1.1 and 5.2.1.2 in [1], UE will need to report the assistant information to eNB. The assistant information may include the parameters oriented to FDM solution and the parameters oriented to TDM solution. Regardless of the detail parameter definition, the fundamental question is whether UE can only attach part of the information to eNB. For example, UE only report TDM oriented parameters along with the indication without any FDM oriented parameters. If so, eNB may have difficulty to execute FDM solution due to lack of information. This may allow UE have chance to bias eNB decision by selectively sending partial information. Therefore, this issue is actually relative to the issue discussed in section 2.1 of this paper.
If Proposal 1 in this paper is agreed, then UE may need to provide all assistant information to eNB along with the indication. This could allow eNB receive global information by UE and make the most appropriate judgment by its smart implementation. This may also be helpful to prevent UE intentionally bias eNB decision by selectively sending partial information.
Proposal 4 UE need to send out all assistant information along with the indication of IDC problem report
3.2 Indication and Assistant Information Update
Base on the consensus achieved in SI phase, the statement “If the interference situation changes significantly, the UE should send an indication to the network to report the updated interference situation.” is also captured in [1]. Similar as the discussion in section 2.2 in this paper, how to trigger the UE indication to update the interference situation also needs to be defined in WI phase. Base on similar consideration as section 2.2, it is reasonable to assume the trigger of UE indication to report IDC interference situation update base on a new measurement.
Proposal 5 It is assumed that the trigger of UE indication to report IDC interference situation update is based on a new RRM measurement

When UE sending out the indication to update interference situation, some of the assistant information may also be changed (e.g. useable/unusable frequencies for FDM or preferred scheduling period). It is nature that that UE also need to update the assistant information if there is anything change, but the details may need to base on what exactly parameters are agreed to be included. This could  be further discussed during the later stage of WI phase.
4 Conclusion

According to the analysis in this contribution, the following observations over unnecessary trigger and possible trigger misuse are summarized as following:
Proposal 1 It is preferred to have the trigger condition for UE indication of IDC problem be independent of FDM or TDM 
Proposal 2 It is assumed that the trigger of UE indication to report IDC problem is based on a new RRM measurement
Proposal 3 LS to RAN4 to consult which performance metric is suitable to define the trigger to limit unnecessary triggers/trigger misuse
Proposal 4 UE need to send out all assistant information along with the indication of IDC problem report
Proposal 5 It is assumed that the trigger of UE indication to report IDC interference situation update is based on a new RRM measurement
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