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1 Introduction

 Until Qingdao meeting, agreement for RLM on IDC is the following [1] and iserted into a running CR [2]; 
“Up to UE implementaton and RLM measurement requirements apply. (NOTE) The UE should attempt to maintain connectivity to LTE in this phase. If no solution is provided within a time pre-configured by the network, the UE may need to declare RLF or it may continue to deny the ISM transmission.”
NOTE would intend to present RLF due to IDC should be prevented during Phase 2. Additionally, in order to prevent too long IDC autonomous denial for mitigating IDC affection during Phase 2, a certain pre-configured timer to allow autnomouse denial for preventing RLF declaration by IDC affection was introduced. In other words, after pre-configured timer is expired, RLF declaration by IDC affection would not be prevented by ISM autonomous denial. In this contribution, it is discussed whether the timer to define RLF prevention by ISM autonomous denial is needed or not.
2 Discussion
 Current RLF is detected and declared by three causes;

1) upon T310 expiry; or

2) upon random access problem indication from MAC while neither T300, T301, T304 nor T311 is running; or

3) upon indication from RLC that the maximum number of retransmissions has been reached:
If RLF is detected and declared after the expiration of a certain pre-configured timer as mentioned in agreement, the cause of failure would be different from any one of above causes of legacy radio link failure. The RLF would be detected by T310 timer expiry but the out-of-sync indication from physical layer is affected by IDC. That is, when the RLF occur, RLM measurement result would be detorted by IDC interference and could not show pure link quality of LTE. As the cause of the RLF (called as new RLF in this paper) is different from the one of legacy RLF, following changes would be required;
Firstly, some change may be needed in construction procedure of VarRLF-Report following RLF detection. As mentioned in [3], IDC affected samples should be excluded in order to have no impact to MRO (Mobility Robustness Optimiation) function. Hence, the action of storing contents after RLF detection would be amended to skip some parts of contents, e.g. measurement result affected by IDC. Either, while there is no omission of measurement result within the action of storing contents after RLF detection, when performing connection reestablishment (RRCConnectionReestablishmentRequest) or RLF report via UE imformation message (UEInformationResponse), the measurement result would be omitted. Further, it should be discussed whether cause value for this event is called as ‘otherFailure’ or ‘idcFailure’.
Observation 1: If new RLF declaration (RLF due to IDC) is defined, some change would be needed in the actions related to RLF.
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Figure 1: Phases to represent IDC interference situations according to new RLF declaration
 Secondly, new phase should be needed which define the duration from pre-configured timer expiry to IDC avoidance solution provided by eNB. During pre-configured timer running, RLF due to IDC is not allowed by autonomous denial. However, from pre-configured timer expiry to IDC avoidance solution provided by eNB, RLF due to IDC is allowed and RLM measurement requirement might not be achieved.
Observation 2: New RLF declaration needs new Phase from pre-configured timer expiry to IDC avoidance solution provided by eNB.
 As seen above observations, if new RLF declaration for IDC is defined, it is expected that many parts of standard about RLF would be changed. And new phase, which might not satify RLM requirement, should be introduced. Meanwhile, the benefit of new RLF declaration for IDC is to prevent too many times of autonomous denial or QoS degradation on UE side. We think this problem should be solved by the other approachs. For example, continuous autonomous denial or power reduction until the end of Phase 2. Based on continuous autonomous denail until the end of Phase 2, the UE might be allowed to perform more autonomous denials during Phase 2 even though autonomous denial rate is over configured value. eNB would control link adaptation considering continous autonomous denail until the end of Phase 2.
Proposal 1: In order to prevent too many autonomous denials, new RLF declaration by pre-configured time should not be used.
Proposal 2: As simple approach, continuous autonomous denial or power reduction during Phase 2 transient time is proposed. And continuous autonomous denial until the end of Phase 2 should be allowed even though the rate is over configured value. The autonomous denial or power reduction during Phase 2 transient time would be considered by eNB to control link adaptation.
Proposal 3: Text proposal is proposed in Annex A. based on Proposal 1 and 2.
3 Conclusion

Following proposals is are made in this paper (Here, new RLF means RLF after pre-configured timer expiry);

Proposal 1: In order to prevent too many autonomous denials, new RLF declaration by pre-configured time should not be used.

Proposal 2: As simple approach, continuous autonomous denial or power reduction during Phase 2 transient time is proposed. And continuous autonomous denial until the end of Phase 2 should be allowed even though the rate is over configured value. The autonomous denial or power reduction during Phase 2 transient time would be considered by eNB to control link adaptation.
Proposal 3: Text proposal is proposed in Annex A. based on Proposal 1 and 2.
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Annex A. Text Proposal
This text proposal is based on [2].
NOTE:
The UE should only indicate “IDC over” when it does no longer experience an IDC issue it cannot solve by itself.
IDC interference situation can be divided into following three phases as shown in Figure 23.4.2-1:

· Phase 1: The UE detects start of IDC interference but does not send an IDC indication to the eNB yet. 
· Phase 2: The UE has successfully sent an 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.
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Figure 23.4.2-1: Different phases of IDC interference related operations by UE
In different phases, UE behaviours related to RRM, RLM, and CSI measurements are shown in Table 23.4.2-1.

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 implementaton and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply
	CSI measurement requirements (see 3GPP TS 36.101 [xx]) apply

	Phase 2
	UE shall ensure the measurements are free of IDC interference
	Up to UE implementaton and RLM measurement requirements (see 3GPP TS 36.133 [21]) apply
(NOTE)
	

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

	NOTE: 
The UE should attempt to maintain connectivity to LTE in this phase. Until solution is provided, the UE may continue to deny the ISM transmission.


In addition, the UE can autonomously deny LTE transmission to protect ISM in rare cases if other solutions cannot be used. Conversely, it is assumed that the UE also autonomously denies ISM transmission in order to ensure connectivity with the eNB to perform necessary procedures to resolve IDC problems. The network may configure a long-term denial rate by dedicated RRC signalling to limit the amount of LTE autonomous denials. Otherwise, the UE shall not perform any autonomous denials. During Phase 2, autonomous denial should be allowed regardless of configured autonomous denial rate.
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