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1   Introduction
At RAN2#72 meeting, lots of agreements were achieved on FDM. Only some open issues are left. In this contribution, we try to solve these issues. 
2   Discussion

2.1   How this indication is transmitted?
In last meeting, some options for indication transfer were presented:
-
New report;
-
CQI dummy values;

-
Dummy RSRP measurement;
“CQI dummy values” is only applicable to the currently used frequency. However, the agreement is that information should be provided about “unusable frequencies”. Therefore, the CQI dummy values approach is not applicable.
“Dummy RSRP measurement” may be used to indicate unusable frequencies. However, there are some issues:

1    Dummy RSRP measurement can only indicate configured frequencies. The UE can not indicate the frequencies which are not in the measurement configuration.
2    Reusing current RSRP measurement might impact current RRM measurement behaviour. The UE cannot indicate the real interference situation of the indicated cell. This might impact the eNB judgement.

3    The UE can only report measurement results in case the special condition is satisfied. Therefore, if we want the UE to report all unusable frequencies, we have to define a new event.
Obviously, the simplest way is that just introduce a new report. So we propose that:
Proposal 1: Introduce a new report to indicate unusable frequencies due to in-device interference.
2.2   The condition for the indication transfer
In last meeting, RAN2 agreed the condition for the indication transfer as following:
	Agreements (FDM):

1) Indication can be used by the UE whenever it has problems in ISM DL reception it cannot solve by itself.

2) Indication can be used by the UE whenever it has problems in LTE DL reception it cannot solve by itself, and the eNB did not take action yet based on RRM measurements

- FFS up to what extend DL LTE measurements can detect LTE DL reception problems due to in device coexistence.


However, the following issues still need be considered:

1
Can LTE measurement be used to detect LTE DL reception problem due to in-device coexistence? 

RAN2 have discussed the issue whether the RRM measurement can determine the in-device interference efficiently several meetings. The main problems on current RRM measurement are:

· RRM measurement may not be able to reflect the interference on LTE correctly because:

·  Other system may not work continuously and which subframes are selected for RRM measurement is up to UE implementation, so it is possible for the UE to miss detecting in-device interference 
· Even if the RRM measurement can trigger the inter-frequency handover, it is difficult for the eNB to judge whether the interference is from in-device issue or other neighbour cells only based on RSRQ/RSRP. Therefore, ping-pong is still possible to occur;

· For inter-frequency measurement, the other system may not work in the gap time, so it is difficult for the UE to determine the in-device interference in other frequency. In this case, the eNB may do the wrong decision based on current RRM measurement.

Therefore, we think:

Proposal 2: Current RRM measurement can not provide sufficient information on in-device interference.
2
Do we need the condition that “the eNB did not take action yet based on RRM measurements”?

There are two issues from the condition “the eNB did not take action yet based on RRM measurements”:

Issue 1: The UE should inform the eNB about interference due to in-device coexistence as soon as possible if it has problems in LTE DL reception. If the eNB did not take action yet based on RRM measurements, then the UE has to wait some time in order to know if the eNB is able to solve the problem via RRM measurement.
To resolve the issue1, it is better for the UE not to wait the action based on RRM measurement when the coexistence issue cannot be solved by itself.

Issue 2: As the analysis for LTE measurement (above) shows, the RRM measurement can not provide sufficient information on in-device interference. The following issues may occur even the eNB has already performed HO based on RRM measurement: 

· It is possible for the target eNB to handover the UE back to the source eNB because the target eNB has no information on in-device interference. The in-device interference might occur again.
· It is possible for the source eNB to make an inappropriate decision because other system may not work in the gap time. (In this case, the in-device interference can not be resolved). 
To resolve Issue2, it is better for the UE to report in-device interference even the eNB has taken action based on RRM measurement.

From above analysis, the condition seems redundant. So we propose:
Proposal 3: Remove the condition that “the eNB did not take action yet based on RRM measurements”.
3
Based on the agreements in last meeting, the condition is split into two directions, i.e. the interference on LTE and the interference on ISM.  How to report the indication if both the two conditions are satisfied?
When both the two conditions are satisfied, it is reasonable to only report one indicator to the eNB. However, it is observed in [1] that the interference on ISM is more serious than the interference on LTE. It means that possibly there will be a larger number of LTE frequencies which impact ISM DL reception than the number of the LTE frequencies which are impacted by ISM UL. For instance:
· According to the condition on the interference on ISM, the LTE frequency A/B/C may  impact ISM DL reception, the UE should report A/B/C to the eNB;
· According to the condition on the interference on LTE,  the ISM may only impact LTE DL reception in LTE frequency A/B, the UE should report A/B to the eNB; 

In this case, it is reasonable to indicate all LTE unusable frequencies which may impact ISM DL reception or may be impacted by ISM UL transmission, i.e. A/B/C. Therefore, we propose:
Proposal 4: When LTE and ISM disturb each other, the UE should indicate all unusable LTE frequencies which may impact ISM DL reception or may be impacted by ISM UL transmission.

2.3   The details of E-UTRAN actions upon reception of the assistance information

Details of the eNB actions upon reception of the assistance information are still FFS.

During the discussion, the issue was raised on whether the eNB should perform different actions based on system type (BT and WiFi)? 

We assume that the UE has already report all unusable frequencies to the eNB when the problem can not be solved itself. Therefore, working on the indicated frequencies, the user can get the good experience via neither BT nor WiFi. Current we don’t see clear requirement to treat BT/WiFi with different policies.  So we think it is unnecessary to report BT/WiFi type to the eNB.

With unusable frequencies, the eNB can know which frequencies can not be used due to in-device interference. To align with current mobility mechanism, the eNB should decide which frequencies are to be used based on RRM measurement result and mobility policy. To avoid additional RRM measurement reporting procedure, the UE should provide measurement results (if available) to the eNB together with “unusable frequency”. So we propose that:

Proposal 5: adopt below procedure as baseline for FDM solution.

· 1) The UE provides the “unusable frequency” and measurement result (if available) to the eNB;

· 2) The eNB may configure the further measurements on other frequencies except “unusable frequency” in order to detect which frequencies can be used;

· 3) The eNB shall decide which frequencies shall be used by RRM measurement result and mobility policy;

3   Conclusion
In this contribution, we discuss the open issues on FDM and propose:
Proposal 1: Introduce a new report to indicate unusable frequencies due to in-device interference.

Proposal 2: Current RRM measurement can not provide sufficient information on in-device interference.
Proposal 3: Remove the condition that “the eNB did not take action yet based on RRM measurements”.
Proposal 4: When LTE and ISM disturb each other, the UE should indicate all unusable LTE frequencies which may impact ISM DL reception or may be impacted by ISM UL transmission.
Proposal 5: adopt below procedure as baseline for FDM solution.

· 1) The UE provides the “unusable frequency” and measurement result (if available) to the eNB;

· 2) The eNB may configure the further measurements on other frequencies except “unusable frequency” in order to detect which frequencies can be used;

· 3) The eNB shall decide which frequencies shall be used by RRM measurement result and mobility policy;

The corresponding text proposal is provided below capturing above proposals. 
4   Reference

[1] “TR36.816 Study on signalling and procedure for interference avoidance for in-device coexistence v100”, Rapporteur
5   Text proposal
5.2.1.1
Frequency Division Multiplexing (FDM) solution

The UE informs 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 judgement is taken as a baseline approach for the FDM solution, i.e. the UE will indicate which frequencies are (not) useable due to in-device coexistence. The indicator can be sent by the UE whenever it has problem in ISM DL reception it cannot solve by itself. The indicator can also be sent by the UE whenever it has problem in LTE DL reception it cannot solve by itself. When LTE and ISM disturb each other, the UE should indicate all unusable LTE frequencies which may impact ISM DL reception or may be impacted by ISM UL transmission. The indicator is transmitted via a new report, i.e. introduce a new report to indicate unusable frequencies due to in-device interference. At the same time, the UE should provide measurement result (if available) to the eNB.
The details of E-UTRAN actions upon reception of the assistant information are as following:
-
The eNB may configure the further measurements on other frequencies except “unusable frequency” in order to detect which frequencies can be used;

-
The eNB shall decide which frequencies shall be used by RRM measurement result and mobility policy;
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