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1 Introduction

According to [1], FDM solution is believed to be a feasible solution to resolve the in-device coexistence issues. At the meantime, TDM and PC based solutions are also under studied and may also be considered as part of the end solution. Therefore, it may be beneficial to investigate how different IDC solutions may interact with each other and explore the possible operational framework from system perspective.

2 Operational Flow for Hybrid IDC Interference Avoidance

Currently there are three solution directions actively discussed in RAN2: FDM, TDM and PC based solutions. If all these three directions are agreed as the feasible options to avoid in-device coexistence interference, it may be necessary to investigate how these three options may interwork with each other before the end of SI phase. Then RAN2 could have clearer picture on which kind of messaging flow may be required and initiate the discussion in WI phase accordingly.

Figure 1 gives a high level view to illustrate a possible operational flow for hybrid IDC interference avoidance, where the following sub-sections will discuss different considerations and open issues. Note that this contribution does not intend to predict the detail of each solution direction, but more focus on the potential issues when integrating different IDC solutions into a common flow.
2.1 Procedure dependency between FDM, TDM and PC based solutions
FDM and TDM based solutions would generally require eNB assistance, where eNB in general will not take any action until receiving UE reporting of coexistence problem. But PC based solution is more UE centric solution and may be executed without special eNB assistance. Because PC based solution will mostly scarify UE’s UL Tx power to reduce the coexistence interference level, UE may first try to take PC based solution (as well as other autonomous solutions) to see if the coexistence problem can be sufficiently mitigated. If yes, then UE does not need to request eNB assistance by spending network resource to resolve in-device problem. If not, UE then send out the request to eNB. Therefore, Figure 1 put PC based solution apart from FDM/TDM solution and marks it as the first option that UE could try to take.
Observation 1: Procedure support for PC based solution is relative independent from the one for FDM/TDM solutions
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Figure 1 High level view on possible hybrid IDC interference avoidance operational flow
On the other hand, the procedure support for FDM solution seems to be similar as the procedure support for TDM solution because both of them require eNB assistance. The previous RAN2 discussion also shows that a common trigger of coexistence problem report with assistance information is preferred. Therefore, Figure 1 considers a common procedure for FDM/TDM solution activation/deactivation, but the detail may not be necessary the same and will depend on WI phase conclusion.

By having such common procedure for both FDM/TDM, eNB will need to make the judgment on whether it has resource available to help UE by FDM, TDM or mixed FDM/TDM solution. For example, eNB may only be able to activate TDM solution if there is no other frequency available for UE to handover in that geographical area. Another example is that eNB can handover UE to another frequency which is a little bit far away from ISM band but still not far enough, then it may mix TDM solution with relaxed configuration (e.g. less time gap) to compromise.
Observation 2: Procedures to support FDM and TDM solutions may be dependent with each other
2.2 Trigger of IDC Problem Report/Resume
The previous RAN2 discussion shows the common trigger of IDC problem report is preferred. Therefore, Figure 1 considers the trigger of coexistence problem reporting is independent from FDM or TDM solution. But the content of assistance information may be FDM or TDM dependent, this part needs further discussion by RAN2. In order to make the trigger itself be independent from FDM or TDM solution, the trigger condition should be more based on coexistence interference itself rather than some expectation over specific solution. This issue could be discussed separately.
If the common trigger is applied for IDC problem report, one possibility is that the trigger of IDC problem resume should also be common and independent from FDM or TDM solution, because it should base on the same criteria when defining the trigger condition for problem report. This is the reason to have common procedure for trigger resume in Figure 1, but this issue has not been well investigated by RAN2 and deserves some discussion during the meeting.

Proposal 1: RAN2 is requested to discuss whether the trigger indication for IDC problem report and IDC problem resume should both be common for FDM and TDM solutions
3 Conclusion

According to the analysis in this contribution, the following observations are identified:
Observation 1: Procedure support for PC based solution is relative independent from the one for FDM/TDM solutions

Observation 2: Procedures to support FDM and TDM solutions may be dependent with each other
Base on the above observations, RAN2 is requested to consider the following proposals:

Proposal 1: RAN2 is requested to discuss whether the trigger indication for IDC problem report and IDC problem resume should both be common for FDM and TDM solutions
Proposal 2: Capture the observations 1 & 2 into TR
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[1] 3GPP TR 36.816 v1.2.0, “Study on signalling and procedure for interference avoidance for in-device coexistence,” March 2011.
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