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1 Introduction

This contribution intends to make it clear how to configure UL frequencies in which IDC indication is triggered and to handle within IDC indication. In current spec [1]

 REF _Ref346303910 \n \h 
[2], DL frequencies for triggering IDC indication are configured clearly by measurement object because measurement object have DL frequency information. However, regarding UL frequencies for triggering IDC indication, it seems not to be clear that configuration is set by measurement object because there are three possiblity on linkage between DL and UL frequency carriers (SIB2 link, Dedicated link, and Default link). On TDD, it would be no issue because DL frequency is same as UL. However, for FDD configuration, since DL frequency is different from UL,
1) it is wondered on which UL frequencies UE can trigger IDC indication, and

2) it is wondered whether IDC indication is not triggered on neighbor UL frequency since neighbor UL frequency cannot be indicated by MeasObjectId if SIB2 link or dedicated link is used for linkage, and
3) it is wondered how eNB to recongnize the UL frequency associated with MeasObjectId on which ongoing IDC interference occurs.
In the following subsections, those questions are discussed.
2 On which UL frequencies UE can trigger IDC indication message?
 DL CC (Component Carrier) and UL CC is linked by SIB2 signaling, dedicated RRC signaling, or default link defined on TS36.101. The example of possible linkages are depicted in Figure 1. UE is configured by eNB to have four MeasObjectedIDs. MeasObjectID 1 to 3 are used as serving frequecies and 4 is as neighbor frequecies. And MeasObjectID 1 indicates f1 as DL carrier frequency, 2 as f2, 3 as f3, and 4 as f4. Especially, f3 is used as DL only cell, which means the cell on f3 cosisting of only DL. And red solid line means linkage by SIB2 signaling (called as SIB2 link in this paper), blue solid line by dedicated RRC signaling (called as dedicated link in this paper), and green dotted line default linkage defined on TS36.301 (called as default link in this paper). Until current release, because linkage by SIB2 signaling is allowed only within default linkage defined on TS36.301, red solid line can be regarded as same as green dotted line on current release.
1) For serving frequencies
When UE capable of IDC indication is configured as like the example in Figure 1, if UL frequency configuration is based on SIB2 link (or default link), UE would be allowed to trigger IDC indication on f5, f6, or f7. Meanwhile, if UL frequency configuration is based on dedicated link, UE could trigger IDC indication only on f5 or f6 except for f7.
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Figure 1: Linkage between measurement object and UL frequencies

2) For neighbor frequencies

When UE capable of IDC indication is configured as like the example in Figure 1, if UL frequency configuration is based on SIB2 link (or dedicated link), UE could not trigger IDC indication on UL frequency related to neighbor frequency, i.e. f8 in the example. In the other hand, if UL frequency configuration is based on default link, IDC indication trigger on f8 would be allowed.
Observation 1: The range of UL frequencies, on which UE could trigger IDC indication, would be different according to the way in which the linkage between DL and UL carriers is defined.

Observation 2: If UL frequency configuration is not based on default link, IDC indication trigger would not be allowed on UL frequencies related to neighbor frequency. 

3 Which UL frequencies experience ongoing IDC problem?
In the same manner as UL frequency configuration, the UL frequencies to experience ongoing IDC problem within IDC indication could be differently interpreted according to linkage way. In Figure 1, f5 and f8 is supposed to experience ongoing IDC problem.
1) Based on dedicated link

 IDC indication message could only include MeasObjectID 2 as AffectedCarrierFreq. MeasObjectID 1 would indicate UL frequency f6 and MeasObjectID 2 would indicate UL frequency f5.
2) Based on SIB2 link

IDC indication message could only include MeasObjectID 1 as AffectedCarrierFreq. MeasObjectID 1 would indicate UL frequency f5 and MeasObjectID 2 would indicate UL frequency f6.

3) Based on default link
IDC indication message could include MeasObjectID 1 and 4 as AffectedCarrierFreq. MeasObjectID 1 would indicate UL frequency f5 and MeasObjectID 2 would indicate UL frequency f8.

In this example, for same UL frequency f5, MeasObjectID which indicates the frequency is crossed based on different linkage ways. And unless based on default link, IDC indication message could not have MeasObjectID 4.
Observation 3: Unless the linkage between DL and UL carrier in IDC indication message is defined, there is some ambiguity on MeasObjectID in IDC indication message indicating which UL frequecies are experiencing ongoing IDC problem.
Observation 4: If the linkage between DL and UL carrier in IDC indication message is not based on default link, IDC indication message could not include UL frequencies related to neighbor frequency. 

With above observations, we propose RAN2 clarify this issue. And we prefer SIB2 link as linkage approach for configuring UL frequencies where IDC indication is allowed and for handling within IDC indication. For serving frequencies, SIB2 link as linkage approach can cover whole UL frequencies related to measurement object. For neighbor frequencies, SIB2 link as likange approach cannot allow IDC indication trigger on UL frequencies but default link approach have uncertainty on usage of corresponding UL frequencies.
Proposal 1: RAN2 is kindly requested to make clear description about the linkage method for configuring UL frequencies which allows IDC indication trigger.

Proposal 2: RAN2 is kindly requested to make clear description about the linkage method in which MeasObjectID in IDC indication message indicate UL frequencies to experience ongoing IDC problem.

Proposal 3: If there is no critical issue on neighbor frequency, SIB2 link based approach as linkage is prefered.
4 Conclusion

In this paper, we suggest following proposals;
Proposal 1: RAN2 is kindly requested to make clear description about the linkage method for configuring UL frequencies which allows IDC indication trigger.

Proposal 2: RAN2 is kindly requested to make clear description about the linkage method in which MeasObjectID in IDC indication message indicate UL frequencies to experience ongoing IDC problem.

Proposal 3: If there is no critical issue on neighbor frequency, SIB2 link based approach as linkage is prefered.
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