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1	Introduction
In a few previous meetings, RAN2 has agreed to divide IDC interference situation and related UE operations into three phases depicted in the following Figure 1. [1]


Figure 1: Different phases of IDC interference related operations by UE
Furthermore, in different phases, UE behaviour related to RRM, RLM, and CSI measurements are defined. In the following Table 1 the requirements for the UE in Phase 2 are shown. [1]
Table 1: RRM/RLM/CSI measurements in phase 2 of IDC interference
	Phases of IDC Interference
	RRM Measurements
	RLM Measurements
	CSI Measurements

	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)
	

	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.



In this paper, we analyse the phase 2 in the IDC procedure.
	
2	Discussion
After the UE has sent the IDC indication, there are basically two options: either the eNB responds to the indication or not. Figures 2 and 3 illustrate these options whether the eNB responds or not to the UE indication, respectively.


Figure 2: IDC indication procedure and eNB response


Figure 3: eNB does not respond to IDC indication sent by the UE
In Figure 2, after the UE identifies an IDC problem which it cannot solve by itself, it will send the IDC indication with assistance information to the eNB like depicted in step 2 thereafter waiting for eNB’s response in phase 2. The eNB responds to UE indication with TDM or FDM solution and UE ends up to the phase 3.
In Figure 3, after the UE has sent the IDC indication the eNB may not be able to respond to the IDC indication immediately, e.g., when considering the situation at the network: there is no available another usable frequency and/or suitable TDM pattern from system point of view, for instance. Thereafter, the UE keeps waiting for eNB response in phase 2 maintaining the LTE connectivity as defined in table 1 until it concludes eNB is not going to respond and may, e.g., need to declare RLF.
From the both, UE and network point of view the above defined procedure is quite problematic, especially the time between the UE IDC indication and the possible eNB response, i.e., the phase 2. 
Problems at the UE side:
As the UE cannot know whether the network is going to respond to its indication or not, two problems can be identified: 1) the UE may wait for insufficient time before “expiring” the phase 2 even though the network would shortly be responding to the UE. This could lead, e.g., to a useless re-configuration as the UE may have taken its actions towards ISM radio after expiring the phase 2, and 2) the UE may keep waiting too long for a response even though the network would not going to be responding to the UE indication, consequently affecting, e.g., the UE ISM traffic to be corrupted etc.
Problems at the eNB side:
From the network point of view, the situation is also problematic as it cannot know how long the UE is going to wait for its response and whether the UE has already “expired” the phase 2 where upon the re-configuration might be of no use. This might affect also the network willingness to respond to the UE indication at all. On the one hand, if the network assumes the UE still waits for the IDC response while UE has already ”expired” the phase 2, the eNB might send IDC response to the UE with potential solution according to the assistance information by the UE. This might still solve the problem but might also be useless after the UE has expired phase 2 as analysed above and thereupon causes considerable waste of resources.
Observation #1: From the both, UE and network point of view, the phase 2 of the IDC procedure is problematic for several reasons discussed above. 
When considering the above defined problems in phase 2, we see clear benefits for defining the timer for phase 2 to solve the identified problems from the both, UE and network point of view. The timer could be configurable by the network or some fixed value could be applied as discussed in the e-mail discussion in [2], or even the UE could provide a value in IDC assistance information according to the identified problem situation as an example. The timer could be triggered at the UE side, e.g., from the first subframe including UL allocation carrying IDC indication. By defining a certain time stamp for the trigger would enable network also to track the phase 2 of the UE if it chooses to do so.
Furthermore, not only the timer would resolve the problems defined above but would assist the network about the UE connection situation purely at LTE side as the RRM and RLM measurement requirements in Table 1 would need to be applied by the UE. Moreover, the timer would not affect to the current RLF declaration procedure but would ensure the UE shall not declare RLF due to IDC problem when the timer is running, i.e., if the RLF would be declared by the UE during the phase 2 when the timer would have been still running, it should basically be caused purely due to LTE link quality.
Proposal #1: RAN2 is kindly requested to reconsider defining a timer for phase 2 in IDC procedure and to agree corresponding configurations as well as procedures for the timer.
3	Conclusion
Observation #1: From the both, UE and network point of view, the phase 2 of the IDC procedure is problematic for several reasons discussed above. 
Proposal #1: RAN2 is kindly requested to consider defining a timer for phase 2 in IDC procedure and to agree corresponding configurations as well as procedures for the timer.
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