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1. Introduction
In last RAN2 meetings, we revisit the MRO issue impacted by the IDC interference, which has already been discussed in the previous RAN3 meeting and RAN2#81 meeting. However, RAN2 hasn’t yet come to any consensus on this issue and the conclusions from last meeting are:
	=>
Scenario 1: The NW can avoid the problem by configuring IDC for carriers suffering from IDC

=>
Scenario 2: For MRO, the NW could remember whether it has received an IDC indication from the UE and if so, exclude the MRO from handover optimizations

=>  Can comeback if a clear issue and significant support is shown


So, in this contribution, we try to explain the issue more clearly.
2. Relevant specification 
For the convenience to understand the issue, the relevant specifications on RRM/RLM/CSI measurement under the IDC interference situation are still cited in this section.
According to section 23.4.2 of TS36.300 [3], the IDC interference situation can be divided into following three phases:

	· Phase 1: The UE detects start of IDC interference but does not initiate the transmission of the IDC indication to the eNB yet.
· Phase 2: The UE has initiated the transmission of the IDC indication to the eNB and no solution is yet configured by the eNB to solve the IDC issue.
· Phase 3: The eNB has provided a solution that solved the IDC interference to the UE.


In different phases, the RRM/RLM/CSI measurements are defined as the following table: 
	Table 23.4.2-1: RRM/RLM/CSI measurements in different phases of IDC interference
Phases of IDC Interference

RRM Measurements

RLM Measurements

CSI Measurements

Phase 1

Up to UE implementation and RRM measurement requirements (see 3GPP TS 36.133 [21]) apply

Up to UE implementation and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply
Up to UE implementation and CSI measurement requirements (see 3GPP TS 36.101 [52]) apply
Phase 2

UE shall ensure the measurements are free of IDC interference and RRM measurement requirements (see 3GPP TS 36.133 [21]) apply

UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply

(NOTE 1)

Phase 3

UE shall ensure the measurements are free of IDC interference and RRM measurement requirements (see 3GPP TS 36.133 [21]) apply

UE shall ensure the measurements are free of IDC interference and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply

NOTE 1: 
The UE should attempt to maintain connectivity to LTE in this phase meaning that RLM measurements are not impacted by IDC interference. If no solution is provided within a time which is up to UE implementation, the UE may need to declare RLF or it may continue to deny the ISM transmission. 

NOTE 2: 
If the UE determines in Phase 2 that the network does not provide a solution that resolves its IDC problems, it performs measurements as defined for Phase 1.
NOTE 3: 
If the IDC indication message reports the IDC interference on a neighbour frequency, it performs RRM measurements for that frequency as defined for Phase 2.




3. Scenarios with issue
In our previous contribution, by analyzing two scenarios, it is observed that the RLF could be declared due to the IDC interference and then RLF caused by IDC interference would negatively impact the MRO operation. However, base on the online discussion, it seems that both of these two points are not clear, especially the second one. So in this contribution, we try to explain these two points more clearly by taking into account the comments from last meeting. Since the situations of the two scenarios we gave in previous contribution are a bit different, we will explain them one by one. Furthermore, we just describe the scenario from one UE point of view but it should be noted that there could be a large amount of UEs having the same issue.
3.1 Scenario 1 and the issue
Scenario description: The RRC connected UE is being served by a Rel-10 eNB on the cell of carrier f1, which is a carrier from Band 40. When the WLAN is switched on, the UE detects the IDC interference on its serving frequency f1. At some point of time the UE declares RLF and re-establishes to another cell of carrier f2 not suffering from IDC problem. According to the current specification in section 5.3.11.3 of [4], upon detection of RLF, the UE shall record this RLF event in the VarRLF-Report. After the UE successfully reestablished to the new cell, the network gets the RLF report from the UE and based on the RLF report to perform the MRO verdict.
· Why the declared RLF could be due to the IDC interference?

Since the Rel-10 eNB couldn’t support the IDC feature, it will not enable the UE to send the IDC indication. Then when the UE detects the IDC interference on the serving frequency f1, the UE couldn’t initiate the IDC indication transmission. According to definition of the IDC interference situation, the UE’s current situation is well aligning with the Phase 1 definition as highlighted by green in section 2. Hence, the UE will perform the RLM measurements as specified for Phase 1, i.e., it’s up to UE implementation, which means that the UE could choose either of the following two options:
· Option 1: the RLM measurements are free of the IDC interference, e.g., by denying ISM transmission. 

· Option 2: the RLM measurements are polluted by the IDC interference.
Then, for the UEs that choose the option 2, it could happen that the RLF is declared due to the IDC interference.
For this scenario, an understanding from last meeting is”The NW can avoid the problem by configuring the IDC for carriers suffering from IDC”. We understand this intend to argue that the NW can enable the UE to send the IDC indication on the carrier f1 and then the UE could send IDC indication to the NW. As a consequence, the RLF caused by the IDC interference won’t be declared. However, this is obviously impossible since the UE’s serving eNB is a Rel-10 eNB, which couldn’t support the IDC feature. 
· What’s the MRO issue?
After getting the UE’s RLF report, since the source eNB has no any idea on the UE’s IDC situation, it would consider the UE’s RLF as normal RLF and based on it to perform the MRO verdict. According to the MRO verdict mechanism in section 22.4.2.2 of [3] the eNB would treat this as a Too Late HO and adjust the HO parameters accordingly. However, if the UE’s RLF is due to the IDC interference, the Too Late HO is a wrong verdict since the RLF is not caused by the inappropriate HO parameters configuration for the UE.
If a significant number of UEs declared the RLF due to the IDC interference and the eNB makes MRO verdict to be Too Late Handover based on these RLF reports, the eNB may adjust the HO parameters to make the UE handover a bit early. However, it’s actually no any problem for the HO parameters setting. So, after the HO parameters are adjusted, the UEs may instead of experiencing Too Early HO later on, which is an unexpected MRO behavior.
3.2 Scenario 2 and the issue
Scenario description: The RRC connected UE is served by a Rel-11 eNB on the cell of carrier f1, which is a carrier from Band 40, and the eNB enables the UE to send the IDC indication. When the WLAN is switched on, the UE detects the IDC interference on its serving frequency f1 and then triggers the IDC indication transmission. However, after a period of time, the UE didn’t receive the solution from the eNB. At some point of time the UE declares RLF and re-establishes to another cell of carrier f2 not suffering from IDC problem. According to the current specification in section 5.3.11.3 of [4], upon detection of RLF, the UE shall record this RLF event in the VarRLF-Report. After the UE successfully reestablished to the new cell, the network gets the RLF report from the UE and based on the RLF report to perform the MRO verdict.

· Why the declared RLF could be due to the IDC interference?

After sending the IDC indication, the UE will perform the RLM measurements as specified for Phase 2, i.e., ensure the measurements are free of the IDC interference. However, according to the highlighted sentence with yellow in the Note 1 in section 2, in case no solution is provided within a time which is up to UE implementation, the UE could choose either of the following two options:
· Option 1: guarantee that RLM measurements are still free of the IDC interference by continuing to deny ISM transmission.

· Option 2: stop the ISM transmission denial and then the RLF measurements may be polluted by the IDC interference.

Then, for the UEs that choose the option 2, it could happen that the RLF is declared due to the IDC interference.

· What’s the MRO issue?
For this scenario, it is a bit different from the scenario 1 since the source eNB has the knowledge that the UE has sent the IDC indication but it didn’t provide any solution to the UE. So, in last meeting, an understanding is “the NW could remember whether it has received an IDC indication from the UE and if so, exclude the MRO from handover optimizations”. However, even though the NW supports to remember the context that an IDC enabled UE has sent the IDC indication, it’s not practical to require the NW to store this context for ever. So it’s still possible that the NW has already deleted this context before it receives the UE’s RLF report. So, we will analyze the issues considering the following two cases.
· Case 1: the NW remembers the context that the UE has sent the IDC indication and the context has been deleted before receiving the UE’s RLF report
In this case, the issue is the same as the one in scenario 1. After getting the UE’s RLF reports, the source eNB has no idea whether the RLF is caused by IDC interference or not. What it could do is considering the RLF report as the normal RLF and based on it to perform the MRO verdict. According to the MRO verdict mechanism in section 22.4.2.2 of [3], the eNB would treat this as a Too Late HO and adjust the HO parameters accordingly. However, if the RLF is due to the IDC interference, the Too Late HO is a wrong verdict since the RLF is not caused by the inappropriate HO parameters configuration for the UE.
If a significant number of UEs declared the RLF due to the IDC interference and the eNB makes MRO verdict to be Too Late Handover based on these RLF reports, the eNB may adjust the HO parameters to make the UE handover a bit early. However, it’s actually no any problem for the HO parameters setting. So, after the HO parameters are adjusted, the UEs may instead of experiencing Too Early HO later on, which is an unexpected MRO behavior.
· Case 2: the NW remembers the context that the UE has sent the IDC indication and the context are still kept when receiving the UE’s RLF report
In this case, the issue is different from case 1. After getting UE’s RLF report, the source eNB needs to check whether the RLF report is from a UE who has ever sent an IDC indication but it didn’t provide solution to the UE. If so, the eNB can exclude this RLF report from the MRO verdict. Then the eNB will not make MRO verdict incorrectly as Too Late HO. However, if the UE chose to guarantee that RLM measurements are free of the IDC interference by continuing to deny ISM transmission after it determines that the network does not provide a solution, and the RLF is due to the inappropriate HO parameters configuration, this will result in the eNB excluded the RLF report for the real Too Late HO when performing the MRO verdict. 
If a significant number of such UEs (who have ever sent an IDC indication but didn’t get the solution from the eNB) declared RLF due to the real Too Late HO but the eNB excluded these UEs’ RLF reports from the MRO verdict, the HO parameters would not be adjusted timely, which will cause more unexpected too late handover.
Based on the above discussion, we have the following proposal:

Proposal: RAN2 is respectfully asked to discuss whether the MRO issues due to the IDC interference as discussed in section 3 should be addressed.
4. Conclusion

Based on analysis to the current specification, the UE may declare RLF caused by the IDC problem and it could impact the MRO operation at the NW side. Thus, we propose
Proposal: RAN2 is respectfully asked to discuss whether the MRO issues due to the IDC interference as discussed in section 3 should be addressed.
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