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1 Introduction

In last Jeju meeting, the following agreements were achieved;

1) All necessary/available assistant information for FDM and TDM solutions is sent together (details FFS)

2) The IDC indication is a new UL-DCCH (RRC) Message. (FFS: whether we introduce a general message that could host also other indications (e.g. MBMSIneterestIndication)

3) A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications

4) FFS whether the network indicates via dedicated signaling whether the UE may trigger and send an IDC indication. (It is FFS whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided.
In this paper, according to the agreement, UE implementation based IDC trigger is assumed and possible trigger procedure will be introduced.
Further, IDC trigger procedures will be classified according to IDC problem in frequencies configured by network or non-configured by network. For this classification, frequency deploment scenarios will be introduced in Annex A.

2 IDC trigger procedure (IDC problem in frequencies configured by network)
Figure 1 illustrates an IDC trigger procedure with UE implementation based trigger when IDC problem in frequencies are configured by network. ‘Frequencies configured by network’ means frequencies which network identifies through deployment and configures to UE by MeasConfig because measurment report is required for mobility. This procedure refers to scenario (a) and (c) in Annex A.
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Figure 1: IDC trigger procedure (IDC problem in frequencies configured by network)
[Step 1] UE capability transmission with IDC capability and frequencies with potential IDC problem
In this step, a UE indicates IDC capability and frequencies with potential IDC problem. An eNB would set IDC enabling to a UE according to IDC capability and could use the information of potentially problematic frequencies in order to initially configure CA to the UE, e.g. it might not prefer to set the potentially problematic frequency to the UE’s serving cell [2]. Possible detailed signaling for frequencies with potential IDC problem was suggested in [3]

 REF _Ref318903670 \n \h 
[4].
Proposal 1: IDC capability and frequencies with potential IDC problem should be transmitted via UE capability information message.

[Step 2] RRCConnectionReconfiguration with IDC enabling and IDC trigger prohibit-timer
In this step, the network will set IDC enabling and IDC trigger prohibit-timer to the UE.
When IDC enabling is signaled to the UE, an IDC assistant information transmission by the UE can be allowed. If IDC enabling is not signaled, the UE cannot transmit an IDC assistant information to the eNB even though it has IDC capability.
And in order to prevent redundant or too frequent triggers, IDC prohibit-timer was introduced by several companies [5]

 REF _Ref318906137 \n \h 
[6]. The timer would be useful to network side and it needs to be controled by network. Hence, the length of IDC prohibit-timer could be set by this step.
Further, if another restriction for trigger is suggested, it might be configured through this step.
Proposal 2: Dedicated IDC enabling signaling is used for IDC trigger activation. In order to prevent redundant or too frequent triggers, prohibit-timer could be used and set by RRCConnectionReconfiguration.
[Step 3] Measurement and Trigger
The UE would start new measurement, which is agreed as Existing measurement and/or UE internal coordination. The new measurement scheme could be discrete measurement with and without IDC interference by proper UE internal coordination. The new measurement could detect IDC impact to communication quality on LTE Rx side or on ISM Rx side. The basic intention of new measurement scheme would be to prevent mis-handling mobility due to IDC interference impact (e.g. ping-pong handover, RLF due to too early handover). We suggest that, for mobility purpose, meausrement without IDC interference impact [7][8] and possible solutions are introduced in [9]. It would be upon good UE implementation which approach is used for measurement.
That the trigger of IDC assistant information is based on UE implementation was agreed at the last Dresden meeting.

Proposal 3: New measurement should exclude IDC interference impact from measurement result for mobility purpose. It would be upon good UE implementation which approach is used for this new measurement.
[Step 4] IDC assistant information with available measurement
Accroding to agreement, FDM and TDM assistant information for IDC will be transmitted together and detailed information is FFS [10].
As for measurement report, it should be included in assistant informations. It could become useful information to decide which IDC solution is more suitable. For an example, if the channel quality of target cell for FDM operation is bad, the eNB would select TDM solution for resolving IDC problem on serving cell. Moreover, if assistant information and measurement report are reported together, an additional measurement reconfiguration for measurement report trigger would be not required [11].
Proposal 4: IDC indication and measurement result should be sent together such that network could decide which IDC solution is proper, e.g. preventing ping-pong handover or RLF due to too early handover in FDM IDC solution.
[Step 5] Select IDC solution
This procedure would depend on network system. Network system might smartly select a proper IDC solution with assistant informations from Step 4.
[Step 6] Network orders FDM or TDM operation to UE

 At last step, the network responds FDM or TDM operation to UE. One concern point is whether the network can reject ICO (In-device COexistence avoidance) request of UE. For instance, if the network has no room for applying FDM and TDM due to load balancing function and scheduling restriction, it could not allow ICO operation on the UE. The UE would need an action procedure after receiving rejection. In our understanding, the network should allow the one of FDM and TDM operations and some scheduling restrictions could be solved by smart scheduler. However, this concern point would be still not clear, thus discussion about rejection of IDC would be needed.
Proposal 5: It needs to be discussed whether network can reject ICO request of UE.
3 IDC trigger procedure (IDC problem in frequencies non-configured by network)
Figure 2 illustrates an IDC trigger procedure with UE implementation based trigger when IDC problem in frequencies non-configured by network. ‘Frequencies non-configured by network’ means frequencies which network cannot identifies through deployment and non-configures to UE by MeasConfig because measurment report is required for mobility. One case is that a femto cell is located on non-configured frequeny of a UE. For this case, ProximityIndication would be used when the UE get close to the femto cell on the non-configured frequency. And the corresponding frequency would be reconfigured to the UE by the network for measurement after ProximityIndication is received by the network.
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Figure 2: IDC trigger procedure (IDC problem in frequencies non-configured by network)
 This procedure has difference on Step 3 and Step 4 comparing to Figure 1. The difference of procedure is depicted in Figure 1. Before IDC enabling is on non-configured frequency, the frequency by ProximityIndication should be transmitted to network and reconfigured to the UE. That is, unless a cell (femto cell) with non-configured frequency is close enough to UE and then measurement on the cell is useful for mobility, the frequency need not to be considered as IDC measurement target and would not be configured even though the frequency is on IDC on-going problem, e.g. scenario (d) in Annex A.
Proposal 6: Before IDC enabling is on non-configured frequency, the frequency by ProximityIndication should be transmitted to network and reconfigured to the UE.
The abstract of a possible IDC trigger procedure based on discussion and agreements until the last meeting has been introduced step by step above subsections. It shows flow chart so to enable avoidance operation on IDC problem existing. If there is no strong objections, we would suggest to put this procedure as illustrated in Figure 1 and Figure 2 into the annex of TS36.300 treating IDC.

Proposal 7: Propose to include Figure 1 and Figure 2 as basic IDC trigger procedures in TS36.300.

4 Conclusion

In summary, following proposals are suggested;
Proposal 1: IDC capability and frequencies with potential IDC problem should be transmitted via UE capability information message.

Proposal 2: Dedicated IDC enabling signaling is used for IDC trigger activation. In order to prevent redundant or too frequent triggers, prohibit-timer could be used and set by RRCConnectionReconfiguration.
Proposal 3: New measurement should exclude IDC interference impact from measurement result for mobility purpose. It would be upon good UE implementation which approach is used for this new measurement.
Proposal 4: IDC indication and measurement result should be sent together such that network could decide which IDC solution is proper, e.g. preventing ping-pong handover or RLF due to too early handover in FDM IDC solution.
Proposal 5: It needs to be discussed whether network can reject ICO request of UE.

Proposal 6: Before IDC enabling is on non-configured frequency, the frequency by ProximityIndication should be transmitted to network and reconfigured to the UE.
Proposal 7: Propose to include Figure 1 and Figure 2 as basic IDC trigger procedures in TS36.300.
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Annex A. Frequency deployment scenario on IDC FDM

 In these scenarios, F1 and F2 are frequencies that are known by network and thus that are configured to UE for mobility measurement. F3 is un-known frequency by network due to appearance of a femto cell and thus that non-configured to UE. However, if UE is near by the femto cell, ProximityIndication will be used for SON operation.
Scenario (a): Femto cell with known frequency which is interfered by IDC. UE is far from femto cell.
Scenario (b): Femto cell with un-know frequency which is interfered by IDC. UE is far from femto cell.

Scenario (c): Femto cell with known frequency which is interfered by IDC. UE is near to femto cell.

Scenario (d): Femto cell with un-know frequency which is interfered by IDC. UE is near to femto cell.
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Figure 3: Frequency deployment scenarios
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