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1 Introduction

At the RAN2#77bis meeting, the issue of IDC trigger in Rel-11 was discussed [1]. The agreements were as follows:
	Agreements:

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 The IDC indication can also be reused to send the updated assistant information (including the case that there is no longer an IDC problem).
4 In case of inter-eNB handover, the assistant information is transferred from the source to the target eNB.
5 A prohibit mechanism is used to restrict the interval at which the UE may send IDC indications
6 FFS whether the network indicates via dedicated signalling 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 analyze the issue of IDC indication in details and share our opinions in the context of Rel-11 in these aspects following:
· All necessary/available assistant information for FDM and TDM solution in details

· Whether the network indicates via dedicated signalling whether the UE may trigger and send an IDC indication
· Whether the network indicates for which frequencies the UE may trigger an IDC indication and if so, how this information is provided
2 Discussion
2.1 Whether IDC indication configuration is needed?
With regard to IDC indication report, there are some issues which need to further discussion:
· FFS whether the network indicates via dedicated signalling 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.
The possible options are listed as below:

Option 1: It is unnecessary to configure whether UE can report IDC indication

In this option, still there are two potential cases: 
Case 1): eNB does not know whether UE can report IDC indication

Case 2): eNB needs to know whether UE can report IDC indication
In case 2), the eNB will request the UE capability message to see IDC relevant configuration and the UE will send the UE capability message including IDC configuration related information.
Option 2: It is required to configure a portion of IDC indication parameters

In our opinion, whether the UE may trigger and send an IDC indication is up to UE capability and what is the operating frequency, so it is unnecessary for eNB to configure whether UE can report IDC indication and request the IDC relevant capability information.
Proposal 1: IDC indication configuration is not required.
2.2 What information is included in the IDC indication?
The potential content of IDC Indication is divided into 4 categories listed in e-mail discussion:
· Assistant information for FDM solution

· Assistant information for TDM solution

· RRM measurement results

· Other information

2.2.1 Assistant information for FDM solution

RAN 2 has agreed that UE should report unusable frequencies to eNB but the details have not reached agreement. For example, UE can report:
Boundary of frequency: such as the lower boundary of unusable frequencies for Band 40 or the upper boundary of unusable frequencies for Band 7. It could be necessary to clarify whether it is upper or lower boundary for each band. 
A list of unusable frequencies: list all unusable frequencies exclude frequencies are not used by network. It is clearer but more redundant.
Based on above analysis, we prefer boundary of frequency. Considering that we agreed that “the IDC indication can also be reused to send the updated assistant information (including the case that there is no longer an IDC problem)”, we think this information could be absent when UE send the updated assistant information in case that there is no longer an IDC problem. Thus it is expected to make this item “optional”.
Proposal 2: UE could report the boundary of unusable frequencies as assistant information for FDM solution.
2.2.2 Assistant information for TDM solution
Because there is no agreement about the final solution in case of LTE + BT voice, we will discuss the assistant information for DRX based TDM solution.

(1) LTE + WiFi/GNSS case
For LTE + WiFi/GNSS case, UE shall report:

Suggested periodicity of TDM pattern: with this information, eNB will know how to configure the cycle of DRX if it determines to take TDM solution in order to eliminate IDC interference. Whether to specify the value still keeps FFS.
Scheduled period/unscheduled period: eNB will try to determine the value of on-duration timer of DRX according to this information if TDM solution is taken.
(2) LTE + BT case

For LTE + BT case, UE shall report:

HARQ process reservation bitmap: in case of LTE + BT voice, short DRX solution is required. UE reports HARQ process reservation bitmap instead of DRX parameters for the sake of simplification at UE side and it is up to eNB to derive the parameters of short DRX from HARQ process reservation bitmap reported by UE. Besides, this information is obtained with minimum collisions after alignment BT timeline with LTE if BT is in master mode. Thus, the offset of BT relative to LTE is not required. 
Based on the analysis, we propose that:
Proposal 3: For LTE + WiFi/GNSS case, UE shall report Suggested periodicity of TDM pattern and Scheduled period/unscheduled period as assistant information for TDM solution; For LTE + BT case, UE shall report HARQ process reservation bitmap as assistant information for TDM solution.
2.2.3 RRM measurement results

It is believed that available RRM measurement results are beneficial for the network to make a decision on resolving the IDC problem. However, it is still unclear whether the available RRM measurement results should use existing measurement report procedure or contain in the IDC indication message in order to provide to the network.
Specially, there are three options:
Option 1: Include RRM measurement results in the IDC Indication
In this option, if available, measurement result should be provided as assistance information for FDM solution. The UE sends the IDC indication with existing measurement report based on the configuration in system message or RRC message. Actually, this option makes the item “mandatory if available”.
Option 2: Do not include RRM measurement results in the IDC Indication
In this option, measurement report will be provided to network by existing measurement reporting procedure. It takes some time to trigger the measurement report and transfer this information. As a result, it could delay the handover procedure.
Option 3: Whether RRM measurement results is included in the IDC Indication is up to UE implementation

In this option, whether additional RRM measurement is included in the IDC indication or not is left to UE implementation and eNB could trust UE reporting for handover decision. Actually, this option makes the item “optional”.
For the sake of eliminating IDC interference as soon as possible, we prefer option 1.
Proposal 4: Include RRM measurement results (if available) in the IDC indication as the assistant information.
2.2.4 Other information
Considering autonomous denials, the direction of interference, such as only LTE to ISM or only ISM to LTE or both of them, should be included in the IDC indication in order to protect important signaling for ISM radio. The details are FFS still.
Proposal 5: Include the direction of IDC interference in the IDC indication as the assistant information.
3 Conclusion
In this contribution, we analyze the remaining issues of IDC indication in details and propose that:
Proposal 1: IDC indication configuration is not required.
Proposal 2: UE could report the boundary of unusable frequencies as assistant information for FDM solution.

Proposal 3: For LTE + WiFi/GNSS case, UE shall report Suggested periodicity of TDM pattern and Scheduled period/unscheduled period as assistant information for TDM solution; For LTE + BT case, UE shall report HARQ process reservation bitmap as assistant information for TDM solution.

Proposal 4: Include RRM measurement results (if available) in the IDC indication as the assistant information.
Proposal 5: Include the direction of IDC interference in the IDC indication as the assistant information.
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