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1 Introduction

In RAN1#74, the details on backhaul signaling and subframe-dependent operation for DL/UL transmission were discussed intensively. As a result of this discussion, RAN1 agreed on the following for X2 signaling;
· Agreement

· The OI over X2 is subframe-set dependent (up to 2 sets)

· For subframe-set dependent OI, the association of the subframe-set dependent OI with each subframe is determined by X2 message(s)

· Details up to RAN3

· No consensus to introduce subframe-set dependent HII and RNTP for eIMTA

· No consensus to introduce information about a set of >1 UL-DL configurations over X2 for eIMTA
In addition, the following working assumptions were adopted:
· Working assumption

· No interference type and/or interference source for subframe or subframe-set OI for eIMTA

· Companies are still encouraged to check whether or not there are significant benefits of introducing interference type and/or interference source

Taking into account the above working assumptions, this contribution discusses the remaining details of X2 signaling for finalizing inter-eNB coordination in eIMTA.
2 Remaining details of backhaul signaling in eIMTA
Information on traffic load condition
Typically, an eNB scheduler can decide the TDD UL/DL configuration based on DL/UL traffic load. The eNB will schedule UEs in UL and DL direction based on the information distributed from neighboring eNBs’ on TDD UL/DL configuration and interference and power control information. Another possible way of coordination is to use a peer-to-peer approach if the relevant message is designed in such a manner in RAN3. In this case, it may be beneficial to exchange DL and UL traffic load from each eNB to the coordinating eNB. The coordinator will keep updating traffic conditions from the neighboring cells and respond with a respective TDD UL-DL configuration and other information such as power control for DL and UL to cells (possibly including UL PC parameters for flexible subframes). 

Proposal1: 
· Information on UL/DL traffic conditions can be explicitly signaled together with the intended UL-DL configuration to allow more accurate coordination between cells
Information on interference type 

If an eNB configures two UL subframe sets for measuring different OIs, one set for fixed UL subframes and the other for UL subframes that can be used for either DL or UL, the subframe sets can be decided from the transmission direction of interference which is indicated in the intended UL-DL configurations from the neighboring cells. Once the eNB decides the subframe index for measurement sets and measures the total received interference power from the subframe-dependent OIs, the eNB scheduler will send measurement results to the neighboring cells.
To determine OI level (low/medium/high) in each subframe set, the eNB can internally configure two thresholds to maintain different levels of maximum desirable interference to noise ratio based on the interference measurements. Such an operation would be implementation dependent and would not require specification support. Based on thresholds for the different subframe sets, the eNB can determine the relative interference level for each set and generate two OI results to exchange via the X2 interface. Since OI is a relative measurement, there should be no relationship between the OIs of the first and second subframe set received from the informing cell. Regardless of the interference type measured by the informing cell and without knowledge of interference type, the neighboring cells can adjust power or schedule UL or DL transmission based on the relative information (low/medium/high) in each subframe set based on total interference. Even if the eNB can indicate DL interference type in a certain subframe-set, it does not change interference mitigation when CRS interference power is dominant.
Information on interference source 

To exchange interference source between eNBs, an eNB must have the capability of detecting CRS from the neighboring cells. With CRS detection, the eNB can determine the distance and cell IDs of the interfering cells allowing more effective coordination with dominant interfering sources.  When the eNB exchanges OIs via X2 signaling, it will distribute OI information to the neighboring cells with the source indication. However, there is no guarantee that the dominant interfering cell of Cell A would be the dominant interfering cell of a neighboring Cell B. Therefore, it is doubtful whether such information would help in the control of transmission power to mitigate interference. If it is desirable to support eNB’s indication of OIs to one specific cell only and if such a feature has benefit for interference coordination gain, RAN3 can design eIMTA X2 signaling in e.g. peer-to-peer manner without source information. 

Furthermore, RAN1 has agreed that no mandatory feature is adopted to measure the neighboring CRS power. Depending on eNB implementation, it is possible to send OIs to a specific eNB which cause dominant interference to own cell if the eNB has capability of CRS detection. 
Proposal2: 
· Confirm working assumption for no interference type or source for OIs
3 Conclusion

This contribution discussed the remaining issues of the backhaul signaling for inter-eNB coordination in eIMTA. It is noted that the two OI reports do not necessarily relate to the type and/or source of interference. The two OI reports relate only to the level of total interference based on the individual target thresholds at the neighboring eNBs. To support resource coordination for interference mitigation dynamically with minimum specification efforts, we proposed the followings:

 Proposals
· The following X2 signaling can be considered for supporting interference mitigation in eIMTA

· Information on UL/DL traffic conditions can be explicitly signaled together with the intended UL-DL configuration to allow more accurate coordination between cells
· Confirm working assumption for no interference type or source for OIs
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