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Discussion/Decision 
1 Introduction
There are two alternatives for IDC information forwarding at handover depicted in [1]: 
(A) The information is transferred from the source to the target eNB
(B) The information is reported again by the UE to the target eNB
This paper will investigate the potential issue according to the analysis over various interference scenarios before and after handover. The conclusion is that it is necessary for source eNB to forward IDC information to the target eNB before handover, where UE can report the assistant information again after handover if the content is updated. In addition, UE autonomous denial is required to protect the critical signalling during handover.
2 Discussion
Discussion on Scenarios
Consider the general handover procedure depicted in Figure 1, UE need to receive RRCConnectionReconfiguration from source eNB then perform connection reconfiguration and finally send RRCConnectionReconfigurationComplete to target eNB. The following discussion separates the handover procedure into three stages to facilitate analysis: Before Handover, During Handover and After Handover. “Before Handover” refers to the time period before UE received RRCConnectionReconfiguration message, where “After Handover” refers to the time period after UE sending “RRCConnectionReconfigurationComplete” message. The time period “During Handover” refers to the time period in the middle. There may be different reasons for network to initiate the inter-eNB handover, e.g. base on the judgment over measurement report or because of IDC indication (i.e. handover for FDM). But it may be complicated to analyze the interference problem from different handover scenario perspective; the following analysis is performed from different interference scenarios perspective and tries to discuss which IDC information forwarding mechanism is useful to each scenario.

	Before Handover
	After Handover

	(a) Acceptable IDC interference, no TDM solution applied.
	(1) Acceptable IDC interference, no TDM solution applied.

	(b) Acceptable IDC interference, TDM solution is applied.
	(2) Acceptable IDC interference, TDM solution is applied.

	(c) Unacceptable IDC interference, no TDM solution applied.
	(3) Unacceptable IDC interference, no TDM solution applied.

	(d) Unacceptable IDC interference, TDM solution is applied.
	(4) Unacceptable IDC interference, TDM solution is applied.


Table 1 Interference scenarios
Before handover, (a) and (b) should have no impact to handover procedure since the IDC interference is acceptable. Scenario (a) should be the most general case without IDC problem, where scenario (b) may happen if proactive trigger is agreed. Scenario (c) may not be valid because UE may not be able to correctly receive RRCConnectionReconfiguration message and result in the failure of handover procedure, this scenario should be prevented. Scenario (d) is possible when UE detects the unacceptable IDC interference in advance and send out indication, where the network also perform  TDM solution to help interference mitigation before handover. Note that the TDM solution may refer to DRX or UE denial based solutions for scenarios (b), (d), (2), (4). 
Observation 1  TDM solution need to be applied before handover if there is unacceptable IDC interference
After handover, scenario (1) and (2) should have no impact to handover procedure since the IDC interference is acceptable. Scenario (1) should be the most general case without IDC problem, where scenario (2) may happen if TDM solution has been applied before handover and being continued after handover. Scenario (3) may not be valid because of the unacceptable IDC interference without protection by TDM solution, this scenario should be prevented. Scenario (4) is possible when IDC interference has become serious before handover and TDM has been applied continuously before and after handover.
Observation 2  TDM solution need to be applied after handover if there is unacceptable IDC interference
The scenarios during handover are separately discussed because only UE autonomous denial is applicable during this short period. If the IDC interference is unacceptable during handover, UE need to treat handover as part of the critical signaling to prevent the failure of handover procedure.

Observation 3  UE autonomous solution need to be applied during handover if there is unacceptable IDC interference 

According to the above discussion, it is concluded that only the scenarios (a), (b), (d), (1), (2), (4) need to be considered when analyzing the IDC information forwarding during handover.
Discussion on IDC information during handover
Scenario (a)+(1)

There is no IDC problem in either scenario (a) or (1), it is not anticipated the IDC information will be forwarded at all in this case (unless proactive trigger is applied).

Scenario (a)+(2)

There is no IDC problem before handover, but IDC interference becomes a problem after handover. This may happen if eNB handover UE to the cell with frequency closer to ISM band. For this scenario, there should be no IDC information forwarding problem because UE is not supposed to trigger IDC indication before handover (unless proactive trigger is applied).
Scenario (a)+(4)
There is no IDC problem before handover, but IDC interference becomes a problem after handover. In scenario (4), it is assumed TDM solution will be applied after handover. But there should be no IDC information forwarding problem in this case because there is no IDC problem before handover (unless proactive trigger is applied).

Scenario (b)+(1)

There is no IDC problem before and after handover. TDM solution is applied before handover and deactivated after handover. Scenario (b) may only happen if proactive trigger is applied and network configures TDM solution before handover. If this scenario indeed exist, IDC information forwarding by alternative (A) or (B) does not make much difference since TDM solution will not be continued after handover.

Scenario (b)+(2)

The TDM solution is applied before and after handover. If the TDM solution is referring to UE autonomous denial, it will be irrelevant to the question on adopting alternative (A) or (B). If the TDM solution is referring to DRX based TDM solution, alternative (A) or (B) can both work well since the IDC interference becomes acceptable after handover. Activate the TDM solution slower or with inconsistent configuration after handover may seems fine in this scenario.

Scenario (b)+(4)

The IDC interference becomes serious after handover, where TDM solution is continuously applied before and after handover. Since TDM solution has been activated before handover base on the assistant information reported by UE, it is important for target eNB to maintain continuous DRX pattern to fit with the ISM traffic after handover to mitigate the IDC interference (because the interference source from ISM may not change after handover). Alternative (A) by direct forwarding IDC information from source to target eNB seems easier to achieve this objective, where source eNB could forward the DRX configuration and relevant parameters to the target eNB and continue DRX pattern right after handover. Alternative (B) may not work very well in this scenario because it may be difficult to control the time instance for UE to report IDC assistant information after handover, where UE may also suffer serious IDC interference problem right after handover and result in the difficulty to continue the procedure.
Scenario (d)+(1)
The IDC interference becomes acceptable after handover (e.g. by FDM solution) and the TDM solution terminated after the handover. The situation is similar as (b)+(1), adopting alternative (A) or (B) may not lead to much difference in this scenario.

Scenario (d)+(2)

The IDC interference becomes acceptable after handover, where TDM solution is continuously applied before and after handover. For this scenario, adopting alternative (A) or (B) may not lead to much difference since the IDC interference already becomes acceptable after handover. Activate the TDM solution slower or with inconsistent configuration after handover may not result in serious problem.

Scenario (d)+(4)
This should be the most difficult scenario that the IDC interference problem is continuously serious after handover, where the TDM solution need to continuously applied to ensure the connectivity. Since the IDC interference source may not change after handover, the DRX pattern need to maintain the same and the DRX need to be activated right after handover. Alternative (A) should be very helpful to allow target eNB configure continuous pattern after handover and activate DRX as soon as possible. Alternative (B) may not work very well in this scenario because it may be difficult to control the time instance for UE to report IDC assistant information after handover, where UE may also suffer serious IDC interference problem right after handover and result in the difficulty to continue the procedure.
According to the above discussion, it concludes that the alternative (A) “The information is transferred from the source to the target eNB” seems more helpful to ensure continuous DRX pattern after. But alternative (B) is still required if the content of assistant information is changed after handover, for example, UE may need to update unusable frequency list after handover (e.g. unusable frequencies become usable because signal strength of new cell becomes better) or update ISM information if interference source is changed (e.g. WiFi is activated after handover).
Proposal 1 The IDC information should be transferred from the source to the target eNB at handover. UE may report the IDC assistant information again after handover if the content is updated.
In addition, observation 3 shows that UE autonomous denial is probably the only solution to prevent the IDC interference during the handover. It will be difficult to apply DRX during such a short transition period. 
Proposal 2 Handover procedure is part of the critical LTE signaling and requires the protection by UE autonomous denial solution
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Figure 1 General handover procedure 

3 Conclusion
According to the analysis results, RAN2 is required to consider the following observations

Observation 1  TDM solution need to be applied before handover if there is unacceptable IDC interference

Observation 2  TDM solution need to be applied after handover if there is unacceptable IDC interference
Observation 3  UE autonomous solution need to be applied during handover if there is unacceptable IDC interference 

and adopt the following proposals

Proposal 1 The IDC information should be transferred from the source to the target eNB at handover. UE may report the IDC assistant information again after handover if the content is updated.

Proposal 2 Handover procedure is part of the critical LTE signaling and requires the protection by UE autonomous denial solution
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