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1 Introduction
We have discussed the indication for in-device co-existence and there are some issues left remained FFS. In this document we will clarify the trigger of proactive indication and try to remove these FFS.
2 Discussion

2.1 Proactive indication clarification
At the beginning of LTE network-controlled UE-assisted solutions, no matter FDM or TDM solution, the UE can send an indication to the network to report the coexistence problems. The indication can be classified as reactive or proactive. Proactive indication is defined in [1]: a potential problem is reported when UE may suffer from unacceptable high interference on a frequency (serving frequency or candidate frequency).

There are something ambiguous about trigger of proactive indication agreed in #72bis meeting: FFS whether we want to allow proactive indications ("please do not hand me over to non-serving freq-x", "please move me away from current serving freq-y because I think it may become worse e.g. if traffic increases"), it cannot be based on DL measurements.
With agreements in RAN2 #73 meeting, we focus on 3 scenarios as below:
	Scenario 2
	Potential interference (currently not on-going) on the serving frequency

	Scenario 3
	On-going interference on non-serving frequencies

	Scenario 4
	Potential interference (currently not on-going) on non-serving frequencies


For scenario 2 and scenario 4, the UE may suffer from a potential interference on the serving frequency or non-serving frequencies which currently is/are not on-going. So UE should send a proactive indication. Under these scenarios, UE measurement cannot detect interference because of not on-going. Thus there is no conflict with above agreement for scenario 2 and 4.
Observation 1: There is no conflict with the agreement that the trigger of proactive indications cannon be based on DL measurements for scenario 2 and 4.

For scenario 3, the UE are not experiencing serious coexistence problems on the serving frequency. But when the UE believes that non-serving frequencies are experiencing serious coexistence problems, the UE may send a proactive indication to network. The issue is whether UE DL measurement can trigger proactive indication properly.
In order to study more detailed, we take usage scenario 3) (the Wi-Fi transceiver of the UE operates as a terminal in infrastructure mode) in [1] for example.
If LTE UL transmission will interfere with Wi-Fi DL reception, in LTE there is no mechanism could be used to detect the problem on Wi-Fi DL reception, including measurements, and the details of the trigger(s) for the UE to report the problem will probably be out of this SI scope. So this case does not conflict with above agreement.
If Wi-Fi UL transmission will interfere with LTE DL reception, some companies think UE DL inter-frequency measurements can be used to trigger the proactive indication. However we believe these measurements are not enough because UE cannot know whether the measurement results are caused by ICO or not. So we conclude that the trigger of proactive indication cannot be based on current DL measurement completely. But we cannot exclude DL measurement so far.
Observation 2: There is a conflict with the agreement that the trigger of proactive indications cannot be based on DL measurements for scenario 3.

Based on above observations, we suggest:

Proposal 1: RAN2 need to discussion above agreement more carefully; if necessary, we proposal remove this agreement. 
2.2 How to use indication in TDM solution
In last RAN2 meeting, we agreed that at the beginning of LTE network-controlled UE-assisted solutions, no matter FDM or TDM solution, the UE can send an indication to the network to report the coexistence problems. We think there are some mechanisms to coordinate FDM and TDM solutions so that they can be triggered by the same indication in one message. So we clarify the usage of indication in TDM solution in this section.
Issue 1): The trigger of indication
No matter proactive or reactive indication, the purpose is reporting the ICO problem before eNB or UE determine the detail solution, e.g. FDM or TDM. So we think there is no difference on trigger conditions of indications between FDM and TDM solutions.
Issue 2): Inclusions of indication

As agreements: TDM solutions where patterns are set by eNB after UE signals the interferer type, mode, (and the appropriate offset in sub-frames); so firstly we can include interferer type, mode in the indications.
So far we have 2 ways to realize TDM solution:
1) Based on HARQ reservation
For HARQ based solution, the UE can report some assistance information (e.g. time offset between ISM and LTE), and then eNB decides final pattern. So far we have not confirm the feasibility of this solution; if we believe that HARQ reservation is feasible, we can include time offset between ISM and LTE in indications.
2) Based on DRX

For the DRX solution, UE need to inform the eNB about a desired active/inactive pattern (e.g. DRX period or inactive time). So far we have not confirm the feasibility of this solution; if we believe that DRX solution is feasible, we can include DRX pattern in indications.
As stated above, we should study the feasibility of TDM solution firstly.
Proposal 2: RAN2 should confirm TDM solution firstly due to different solutions include distinct assistance information.  
2.3 Special handling at handover

It would be valuable to have a source eNB transport (part of) the information received from the UE to a target eNB at handover. In order to transport the information to a target eNB, signals between eNBs are out of scope of RAN2, so we can ask RAN3 for this guideline.
Proposal 3: Ask RAN3 to study how a source eNB transport the information received from the UE to target eNB, modifying handover messages or adding new message. 
The figure below describes the scenario that hand UE over from eNB 1 to eNB 2. 
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Figure 1 Scenario of handover UE between different eNBs

1) eNB 2 operates at the same frequency with eNB 1(intra-frequency handover occur):

If the target eNB operates at the same frequency with the source eNB, that is intra-frequency handover occur, we can consider three cases below:
Case 1-1: The serving frequency of SeNB is suffering from serious ICO interference

If the serving frequency of SeNB is suffering from serious ICO interference, the SeNB should send this information to the TeNB so that TeNB could continue to use TDM solution before UE indication. For this, the SeNB should send other assistant information of TDM solution included in indications from UE as well as. 
Case 1-2: The serving frequency of SeNB is not suffering from serious ICO interference and the proactive indication is available

In this case, the SeNB could send this information to TeNB in order to prevent TeNB handover UE to the interfered frequency. But if the proactive indication is available, TeNB could get the information that non-serving frequency (ies) is (are) suffering from ICO interference by the proactive indication from UE after intra-frequency handover. So the necessity of this information depends on whether UE could send the proactive indication timely or not.
Case 1-3: If the serving frequency of SeNB is not suffering from serious ICO interference and the proactive indication is unavailable

In this case, the SeNB could not know the ICO interference with non-frequency (ies) and could not transport this information to the TeNB. So there is no information about ICO transported between source eNB and target eNB.
2) eNB 2 operates at the different frequency with eNB 1(inter-frequency handover occur):

If the target eNB operates at the different frequency with the source eNB, that is inter-frequency handover occur, we can consider two cases below:
Case 2-1: The serving frequency of the SeNB is suffering from serious ICO interference and the proactive indication available
In this case, the SeNB could send the information that the serving frequency of SeNB is suffering from serious ICO interference to the TeNB so that TeNB could not hand UE back to the interfered frequency. Thus UE could avoid the ping-pong effect. However target eNB also could get this information through the proactive indication from UE after inter- frequency handover. So the necessity of this information depends on whether UE could send the proactive indication timely or not.
Case 2-2: The serving frequency of the SeNB is suffering from serious ICO interference and the proactive indication unavailable
In this case, the SeNB could send the information that the serving frequency of the SeNB is suffering from serious ICO interference to the TeNB so that TeNB could not hand UE back to the interfered frequency. Thus UE could avoid the ping-pong effect. For this, only the information that the serving frequency of the SeNB is unusable is important to the target eNB. 
Case 2-3: The serving frequency of the SeNB is not suffering from serious ICO interference and the proactive indication available
This case is same to the case 1-2. The information about ICO transported between SeNB and TeNB is not necessary and the necessity depends on whether UE could send the proactive indication timely or not.
Case 2-4: The serving frequency of the SeNB is not suffering from serious ICO interference and the proactive indication unavailable
The case is same to the case 1-3. So there is no information about ICO transported between SeNB and TeNB.
Based on above text stated, we suggest:
Propose 4: Capture these cases into TR. 
3 Conclusion
This document analyzes some issue on indication based on the agreements in last meeting and suggests:
Proposal 1: RAN2 need to discussion above agreement more carefully; if necessary, we proposal remove this agreement.

Proposal 2: RAN2 should confirm TDM solution firstly due to different solutions include distinct assistance information.
Proposal 3: Ask RAN3 to study how a source eNB transport the information received from the UE to target eNB, modifying handover messages or adding new message. 

Propose 4: Capture these cases above into TR. 
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