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1 Introduction

During RAN2#75bis, how UE may detect in-device coexistence (IDC) problem and trigger the indication to eNB has been discussed. The conclusion assumes that the existing LTE measurements and/or UE internal coordination can be used as a baseline to trigger the indication. However, it is still unclear whether the unnecessary trigger or trigger misuse could be prevented due to the ambiguity on UE internal coordination. This contribution proposes to send LS to RAN4 with the questions regarding to the measurement method, trigger condition and the test case.
2 Discussion on the Ambiguity
2.1 Which Measurement should be Assumed?
According to the agreement concluded in RAN2#75bis, UE can send an indication to the network to report the in-device coexistence problems. The assumption is that existing LTE measurements and/or UE internal coordination can be used as a baseline to trigger the indication. The baseline assumption is that the indication is triggered based on ongoing interference on the serving or non-serving frequencies, instead of assumptions or predictions of potential interference.
There are several possibilities on the measurement method, which may include RSRP, RSRQ and CQI. It is a bit difficult for RAN2 to judge which measurement is more suitable for UE to detect IDC interference problem, RAN4 should be the working group capable to make such judgment. Therefore, RAN2 should send LS to consult with RAN4 which measurement method is suitable for UE to detect IDC interference problem.
Proposal 1: It is necessary to specify which measurement method is more suitable for UE to detect IDC interference problem. This should be indicated in the LS to RAN4.
2.2 How UE Coordinate Internally?
In [1], section 5.2.1.1A states “…When ISM UL transmission interferes with LTE DL reception, existing RRM measurement cannot guarantee timely trigger of indication…”. This is why UE internal coordination is required along with LTE measurement for trigger. But without clarification on how UE may coordinate internally, the UE behavior on IDC trigger may be very different from one vendor to another.
For example, some UE vendor may claim their algorithm is very sensitive to coexistence interference and anyway will send indication to eNB whenever in-device WiFi is transmitting (e.g. even its center frequency is away from ISM band). Without proper limitation, it will encourage UE always send indication to forward to coexistence problem to network rather than trying to resolve the problem by UE as much as possible.

Some question had been raised on why UE may want to misuse the trigger indication, for example FDM may result in worse channel quality for some case while TDM may result in lower throughput. However, misuse of FDM may also help UE handover to some cell it prefers at some scenario (e.g. the cell with good RSRQ but UE cannot handover to due to load balance problem), where misuse of DRX may help UE power saving while eNB may not really reduce user throughput but just aggregate the data be transmitted during ON duration. It is obvious there is always chance the misuse IDC mechanism and result in potential damage to the network.

In addition, load balancing procedures and scheduling procedures in the network can also be hampered by ISM coexistence. The network has no control over when the ISM transceiver in the UE is activated and how much ISM traffic actually occurs. From the UE’s perspective, triggering an indication even when there is a small amount of ISM interference is preferred, with the goal of avoiding any user experience impact. However, this can restrict scheduling of UEs (due to applying a TDM solution) or under-utilization of some frequencies by the network (due to applying an FDM solution). Thus it seems necessary to have clear performance requirements regarding when a UE can trigger the coexistence interference indication.
Proposal 2: It is necessary to specify requirements on when the UE can trigger coexistence interference indication. This should also be indicated in the LS to RAN4.
2.3 Feasibility to define Requirements for Test Case?
It is difficult for RAN2 to evaluate and judge whether some requirements could be specified in order to develop the subsequent test case. However, whether some form of test case is feasible or not may impact to RAN2 signalling design (i.e. whether the trigger is reliable or not). It is necessary for RAN2 to understand the feasibility for RAN4 to define the requirements for test case development.
Proposal 3: LS to RAN4 should include the question on the feasibility to develop test case to prevent trigger misuse or unnecessary trigger with proper performance requirements
Consider the meeting schedule of next RAN4 meeting at Feb. 2012, it is highly recommended to send out the LS during RAN2#76. This could allow RAN4 initiate the relative discussion after ~3 months preparation.
3 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 necessary to specify which measurement method is more suitable for UE to detect IDC interference problem. This should be indicated in the LS to RAN4.
Proposal 2: It is necessary to specify requirements on when the UE can trigger coexistence interference indication. This should also be indicated in the LS to RAN4.
Proposal 3: LS to RAN4 should include the question on the feasibility to develop test case to prevent trigger misuse or unnecessary trigger with proper performance requirements
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