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1. Introduction
The potential benefits of introducing new backhaul signaling for cross-link interference handling was discussed during RAN1#72bis. These discussions resulted in the following working assumption as the outcome:
· New backhaul signaling capturing eNB-to-eNB interference is to be introduced 

· To be confirmed if gains are shown by evaluations in following meeting(s)

· FFS on the detailed contents of the information on eNB-to-eNB interference
It was also concluded that any new backhaul signaling capturing eNB-to-eNB interference shall be assumed not to:

· impose mandatory behaviour in the receiving eNB 

· impose new requirements on the accuracy of eNB measurements (unless shown to be beneficial)

· impose new architecture for LTE
In this contribution we discuss backhaul signaling in the context of capturing eNB-to-eNB interference.
2. Discussion
The main purpose of specifically capturing the source of cross-link interference in backhaul signaling would be to facilitate inter-cell interference coordination schemes that act differently if the interference source is a base station or if the interference is caused by UE transmissions. For example, aggressor base stations may adjust their transmit powers if it turns out that DL-to-UL interference is the major source to severe interference. If it however turns out that the cross-link interference is likely caused by UE transmissions then some other actions can be taken by the aggressor cells.
In order to capture eNB-to-eNB interference some companies have proposed to exchange pathloss information across eNBs and by them predict the interference coupling to neighbor cells. However, the need to exchange pathloss information across eNBs may not be necessary given reciprocity properties of radio links in TDD.
Observation 1: By taking into account reciprocity properties of radio links, exchanging static information such as pathloss between eNBs may not be necessary

One considered interference mitigation scheme that may base the interference coordination on pathloss information is Cell Clustering Interference Mitigation (CCIM) in which cells with strong interference couplings align their UL/DL transmissions in order to avoid severe cross-link interference. The drawback of coordination schemes that only takes into account static interference coupling is that they implicitly assume that the traffic loads are high and homogeneous over the cooperating cells, which in practice may not be the case as inter-cell interference is in its nature dynamic (bursty traffic). Hence, one can anticipate that coordination schemes taking into account the actual observed interference outperform those that entirely base the interference mitigation on some static information.
Observation 2: Backhaul signaling for cross-link interference handling should preferably capture traffic dependent eNB-to-eNB interference
In LTE Rel8, the Interference Overload Indication (IOI) was introduced as a message over X2 in which an eNB could indicate observed uplink interference level in terms of “High”, “Medium” and “Low”. The interference scenario in mind, and use case of IOI, was typically a cell edge UE causing severe inter-cell interference and where an aggressor node receiving IOI could take some actions to reduce the interference. The interference scenario in eIMTA is different in the sense that interference in some uplink subframes may refer to eNB transmissions rather than to UE transmissions. Without any coordination of transmission directions in flexible subframes across cells (when measuring uplink interference) one can anticipate IOI to capture a mixture of interference sources and possibly an averaging of interference measurements over static and flexible uplink subframes. Hence, in order to capture eNB-to-eNB interference only by IOI, coordination of transmission directions in flexible subframes across cells in conjunction with measurement patterns would be needed in addition to interference measurements over flexible uplink subframes only.
However, it might still be possible to use current IOI message to capture eNB-to-eNB interference if the observed interference level is likely to be dominated by DL-to-UL interference. Figure 1 shows I/N CDF’s of eNB-to-eNB couplings for the strongest links and for considered co-channel outdoor deployments of macro and pico cells (-43dB with adjacent macro layer) from which we can predict a significant DL-to-UL interference impact, in particular from the two strongest eNB-to-eNB couplings. Thus, it appears likely that the uplink interference is dominated by base station transmissions in deployment scenarios considered for eIMTA. 
Observation 3: The current Interference Overload Indication message over X2 is likely sufficient to capture interference related to strong eNB-to-eNB interference coupling for the purpose of cross-link interference handling
In eIMTA scenarios with UL/DL configurations with relatively many static uplink subframes, the IOI may though significantly underestimate the interference level if interference measurements are averaged over both static and flexible uplink subframes. This is however a network implementation issue but whether or not it would be beneficial for interference management to introduce particular subframe associations to IOI could be a topic for further studies.
Proposal 1: FFS if beneficial for IM to introduce subframe associations to current IOI message
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Figure 1 eNB-to-eNB interference couplings
3. Conclusion
In this contribution we discussed backhaul signaling in the context of capturing eNB-to-eNB interference and made the following observations and proposal:
Observation 1: By taking into account reciprocity properties of radio links, exchanging static information such as pathloss between eNBs may not be necessary

Observation 2: Backhaul signaling for cross-link interference handling should preferably capture traffic dependent eNB-to-eNB interference

Observation 3: The current Interference Overload Indication message over X2 is likely sufficient to capture interference related to strong eNB-to-eNB interference coupling for the purpose of cross-link interference handling
Proposal 1: FFS if beneficial for IM to introduce subframe associations to current IOI message

