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1. Introduction
In RAN3#79, IDC issue was proposed to be considered as part of the SON study for UE types. Taking into account of RAN2 discussions in this paper we will discuss this issue with some possible solutions. It is also proposed to further discuss the identified issues and determine the suitable AI for this study. 
2. RAN2 discussions on IDC
In RAN2 discussions, the RLM measurement can be divided into three phases, as shown in Fig.1 [1]:
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Fig. 1 RLM measurement considering IDC interference
· Phase 1: RLM measurement is up to UE implementation and the RLF is not due to the IDC interference.
· Phase 2: RLM measurement should be free of IDC interference so as to guarantee the connectivity to the LTE. However, if the UE determines that the network does not provide a solution resolving IDC problem, the RLM measurement follows the principle in phase 1 (i.e., up to UE implementation). As illustrated by the special case in Fig. 1, phase 2 starts at T1 and the UE determines no IDC solution is provided at T2. Thus, from T1 to T2, the RLM measurement is free of IDC interference. However, after T2, the RLM measurement is up to UE implementation. In other words, if the UE chooses to sacrifice LTE radio, it can declare RLF considering the IDC interference. Accordingly, after T2, the RLF may be due to IDC interference. 
· Phase 3: If the network provides a solution resolve the IDC problem, the RLM measurement should be free of IDC interference. 
Observation 1 : The RLF due to IDC interference may occur after UE determines in phase 2 that the network does not provide a solution resolving its IDC problem.  
Considering the growing popularity of the smart phones with multiple ISM modules (e.g., WLAN, Bluetooth, GPS, etc), the RLF caused by IDC problem becomes common. However, such failure is not related to the mobility or coverage issue. Thus, we propose 

Proposal 1: RAN3 kindly discuss the differentiation of the connection failure caused by IDC problem when making MRO verdicts and corresponding corrections. 

3. Solutions 
3.1.  Network based solution
The analysis in section 2 indicates that RLF due to IDC problem occurs after the network does not provide IDC solution. The network may determine the RLF is due to IDC problem according to the information in RLF report.  In particular, based on “c-RNTI-r11” in RLF report, with the UE context available the network may recall whether or not it has provided IDC solution to the UE. Moreover, the “timeConnFailure” in RLF report can help the network estimate whether the RLF occurred soon after the IDC indication was received. If the network determines that no IDC solution has been provided and RLF occurred after receiving IDC indication, it may deduce that the RLF is due to IDC problem. 
3.2. UE based solution
In RAN2 discussion, the UE determines that no IDC solution is provided based on a timer which is up to UE implementation (see Table23.4.2-1 of [1] for details). In other words, the UE determines the instant of T2 in Fig. 1. Moreover, the detection of IDC interference is up to UE implementation. Therefore the UE is the best entity to determine whether or not the RLF after T2 is due to IDC problem. In this sense, the UE can indicate in the RLF report that the connection failure was resulted from IDC interference. On the other hand, since the RLF caused by IDC problem would affect the normal MRO detection procedure, the UE can also choose not to send the RLF report related to the connection failure caused by IDC interference. 
3.3. Comparison
The network based solution does not introduce any impact on the UE, which is aligned with the SI description, i.e., no RAN2 impact. However, it relies on the availability of the UE context at the network side. If the UE chooses to sacrifice the LTE radio connectivity, it may take some time for the data transmission over the ISM radio before the UE reconnects to the LTE network. By then the UE context may have been deleted in the network. Even if the network can obtain some information from the received RLF report, the RLF may be not due to IDC problem. It is because there may be at least two causes for the RLF after the UE determines that no solution is provided: RLF may occur due to either IDC problem in case that the UE chooses to sacrifice the LTE radio, or the real mobility/coverage problem in case that the UE chooses to sacrifice the ISM radio. As a result, the network based solution may make incorrect verdict on the cause of RLF. 
For UE based solution, the RLF caused by IDC problem could be detected by the UE since the UE is aware of the IDC interference and the applied strategy (i.e., sacrifice LTE or ISM radio) after determining no IDC solution is provided. However, it has RAN2 impact. Table 1 summarizes the comparison between these two solutions. 
Table 1Network based solution vs. UE based solution
	
	Pros. 
	Cons.

	Network based solution
	No RAN2 impact 
	Incorrect verdict on the cause of RLF

	UE based solution 
	Correctly determine whether the RLF is due to IDC problem or not. 
	RAN2 impact



As shown by the comparison above, the UE based solution is suitable since the UE is the best entity to detect the RLF caused by IDC problem. Due to the RAN2 impact, if the study on IDC is under the SI of “Next generation SON”, RAN2 should have the secondary responsibility for this SI. Alternatively, this study can be moved to TEI-12. 
Proposal 2: RAN3 kindly discuss the network based solutions and the UE based solutions, and determine the suitable AI for this study.     

4. Conclusion

In this contribution, we discuss MRO impacted by IDC problem based on the RAN2 discussion and then propose
Proposal 1: RAN3 kindly discuss the differentiation of the connection failure caused by IDC problem when making MRO verdicts and the corresponding corrections.
Proposal 2: RAN3 kindly discuss the network based solutions and the UE based solutions, and determine the suitable AI for this study.
Furthermore, it is proposed to capture the following text in the next generation SON TR37.822.
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4.1
SON for UE types
4.1.X  Scenario X

Problem Description: According to the RLM measurement defined for the case with IDC interference in TS36.300 v11.5.0, the UE may encounter RLF caused by IDC interference. However, the current MRO mechanism regards such failure as the mobility issue, which is incorrect. 

Solutions:
· Network based solution: the network determines that the RLF is due to IDC problem according to the information in RLF report (e.g., “c-RNTI-r11” and “timeConnFailure”).  With the UE context available the network may recall whether or not it has provided IDC solution to the UE. Moreover, the “timeConnFailure” in RLF report can help the network estimate whether the RLF occurred soon after the IDC indication was received. If the network determines that no IDC solution has been provided and RLF occurred after receiving IDC indication, it may deduce that the RLF is due to IDC problem.
· UE based solution: the UE determines that the RLF is due to IDC problem and then attaches an indication in the RLF report to the network. Alternatively since the RLF caused by IDC problem would affect the normal MRO detection procedure, the UE can also choose not to send the RLF report related to the connection failure caused by IDC interference.
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