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1. Introduction

In the last meeting, RAN2 agreed that: [1]
	The IDC trigger is left to UE implementation and consequently no performance/core requirements for when the UE may send the trigger will be specified. 


Furthermore, to limit the overhead caused by the IDC indication, RAN2 has two additional agreements as follows:
	5   A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications
6
FSS 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 contribution, we will discuss the frequency configuration so as to further reduce the signaling overhead introduced by the IDC indication.
2. Necessity of configuring the frequency set
Since the IDC indication trigger is left to UE implementation, it is possible that the UE can have the capability of evaluating the IDC interference over a certain set of frequencies (called the evaluable frequency set), which may be more than the available frequencies in the serving eNB and the potential target eNBs. Note that, when applying the FDM scheme for IDC interference avoidance, only these available frequencies can be used as potential target frequencies. Additionally, during the SI stage, RAN2 agreed that the UE should send an indication to the network to report the updated interference situation if a significant change occurs. Such change can be due to, e.g., frequency change on the ISM radio, the power adjustment of the LTE radio or the ISM radio, etc. Thus, in these cases, the UE may send the indication if the IDC interference over the frequencies, which are not available in the serving eNB and potential target eNBs, is changed. For example, as shown in Fig. 1, the available frequencies in eNB 1, eNB 2 and eNB 3 are {f1, f2, f3}, {f2, f3, f4} and {f1, f3, f4}, respectively. However, the UE may be able to evaluate the IDC interference over {f1, f2, f3, f4, f5, f6, f7}. Thus, it is possible that the UE triggers the IDC indication when the interference over {f5, f6, f7} only is changed. However, such triggering is unnecessary since the serving eNB does not use {f5, f6, f7} as target frequencies. Therefore, to reduce the signalling overhead, we propose that: 

Proposal 1: The network can indicate which frequencies that the UE may trigger an IDC indication. 
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Fig. 1 eNB and Target eNB Available Frequencies
3. How to configure frequency set
To reduce unnecessary IDC indication, the frequencies over which the UE can trigger the IDC indication should be the potential target frequencies when applying the FDM scheme. There are three options:

Option 1: The frequency set corresponds to the frequencies currently configured in the normal RRM measurements. 
This option is the obvious method, since the target frequency can be only selected from those currently in the RRM measurement configuration. For example in Fig. 1, the serving eNB (i.e., eNB 1) configures an RRM measurement over {f1, f2, f3, f4}. Thus, the IDC interference can only be evaluated over {f1, f2, f3, f4} . However, in practice, the frequencies configured in the normal RRM measurements may not be the exact candidate target frequencies for handover. For example, some configured frequencies may have too much load to accept handover from other UEs. Or some frequencies may be being measured for the purpose of coverage problem monitoring and detection (i.e., MDT measurement). For instance, in Fig. 1, considering the frequencies in eNB1, eNB2 and eNB3, which may be candidate target frequencies, {f1, f2}, {f2} and {f3}, respectively, the serving eNB (i.e., eNB 1) could configure {f1, f2, f3} only for IDC interference evaluation. Thus, we have Option 2 as follows:
Option 2: The frequency set is the subset of the frequencies currently configured for the normal RRM measurements. 
Such an option can configure a smaller set of frequencies than Option 1, and thereby reduce the signalling overhead of IDC indication. However, for FDM scheme, the target frequency selection is related to the UE’s location. For example, in Fig. 1, if the UE is close to eNB 1, the candidate target frequencies for FDM scheme are {f1, f2}. By using Option 2, the UE will send the IDC indication as long as the interference over {f1, f2, f3} is changed. In fact, {f3} in eNB 1 cannot be the candidate target frequency. Therefore, by  considering the signal strength from serving eNB or neighboring eNBs, we have Option 3. 

Option 3: The network can configure a cell list triggering IDC indication.

Using such an option, the UE can choose a suitable frequency to trigger the IDC indication according to the measured signal strength. Specifically, in Fig. 1, the eNB 1 configures the cell list triggering IDC indication as {cell over f1 in eNB 1, cell over f2 in eNB 1, cell over f2 iPrn eNB 2, cell over f3 in eNB 3}. The UE can deduce that it should evaluate the IDC interference over {f1, f2, f3} according to the cell list configuration. However, if the measured signal strength indicates that the UE is located close to eNB 1, it can find that cell over f3 in eNB 3 cannot be the target cell when applying FDM due to its weak signal strength. Thus, it is unnecessary to send the IDC indication if the IDC interference over f3 is changed. Obviously, with Option 3, the overhead introduced by IDC indication can be further reduced compared to Option 2.    
The following table lists the frequency configurations of three options according to the example in Fig. 1. 

	Option 1
	Option 2
	Option 3

	{f1, f2, f3, f4 }
	{f1, f2, f3}


	{cell over f1 in eNB 1, cell over f2 in eNB 1, cell over f2 in eNB 2, cell over f3 in eNB 3}


Proposal 2: RAN2 is respectfully asked to consider the three options as the possible frequency configuration method. 
Furthermore, during the handover, the source eNB can transfer the frequency configuration to the target eNB so that the target eNB can determine the need to change the frequency configuration. Specifically, if the target eNB has the same configuration as the source eNB, it needn’t configure the frequency set again and the UE can continue the IDC interference evaluation over the same frequency set configured in the source eNB. With such method, the eNB can reduce the configuration over the air interface. This can be achieved by transferring RRC configuration of source eNB (i.e., AS-config) to the target eNB during the handover procedure. As described in [2], the aim of such operation is that AS-config can be “utilized by target eNB to determine the need to change the RRC configuration during the handover preparation phase”. 
Proposal 3: The frequency configuration in the source eNB can be transferred to the target eNB during the handover preparation procedure.  
4. Conclusion

In this contribution, we further analyzed the frequency configuration to reduce the signalling overhead introduced by the IDC indication and proposed that 
Proposal 1: The network can indicate which frequencies that the UE may trigger an IDC indication. 
Proposal 2: RAN2 is respectfully asked to consider the three options as the possible frequency configuration method. 
Proposal 3: The frequency configuration in the source eNB can be transferred to the target eNB during the handover preparation procedure.
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