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1 Introduction
In RAN1#74bis, the backhaul signaling for interference mitigation in TDD eIMTA was discussed and the following agreements were made.
· 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

A working assumption was also made such that no additional backhaul signaling on interference type or interference source were introduced.
· 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

In this contribution, further discussion on backhaul signaling based on the current agreements is provided.
2 Discussion
2.1 Clarification on subframe set dependant OI
During the discussion on whether interference type information is introduced with the subframe set dependant OI, it was stated that the eNB which receives the OI can implicitly identify the interference type by implementation, i.e. by checking its historical scheduling decisions. For example, if uplink transmission of cell edge UEs was scheduled in the subframe set, then the eNB may consider that the subframe set specific OI may correspond to uplink interference. If downlink transmission was scheduled in the subframe set, then the eNB may consider that the OI may correspond to downlink interference. Then the receiving eNB can take proper action for interference mitigation according to the OI report. It was then concluded that no explicit information on interference type indication is introduced together with the subframe set dependent OI on the backhaul.

However, the above implementation method is feasible only when the receiving eNB knows the time duration in which the OI was measured and averaged. The receiving eNB could then check the scheduling history in the given time duration to identify the interference type. This could be achieved by either limiting the interference measurement within the subframes between the most recent and the current OI reporting, or exchange the measurement time information together with the OI report. The latter may be more accurate considering the uncertainty and variance of the backhaul delay. 
Proposal 1:

It should be possible that the receiving eNB knows the time duration in which the OI was measured. 

2.2 Identification of interference source
It was proposed in [1] that the system performance of TDD eIMTA may be improved if not only the total interference level but also the interference source is identified. We share the same understanding especially considering the need to identify the eNB-to-eNB interference source. If the specific interference source cannot be identified, the victim eNB may broadcast the OI to all neighbor cells that may cause the interference. The consequence is that all eNB receiving the OI may take action to reduce the DL transmission power or avoid using downlink subframes that may cause eNB-to-eNB interference. It very likely causes over-reactions for cell coordination based interference mitigation schemes and reduces downlink throughput [1]. On the other hand, if interference source can be identified by the victim eNB, it may only indicate the OI to the specific neighbor eNB that causes the interference, which avoids over-reaction in other eNBs. Therefore it is beneficial and preferred that the eNB is able to identify the interference source. 
Observation 1:

It is beneficial that the interference source can be identified by the victim eNB.

It has been already agreed that the interference measurement for the OI is not specified and left as eNB implementation. However, the victim eNB is able to identify the interfering eNB based on its measurement implementation. One way is that the victim eNB measures the received power on the neighbor cells’ reference signals, e.g. CRS, which is similar to the femto cell network listening as supported in the current specification. 
Proposal 2:

eNB-to-eNB interference source can be identified based on the measurement implementations at the victim eNB.
3 Conclusions

In this contribution, further discussion on the backhaul signaling in TDD eIMTA is provided, with the following proposals and observations:
Proposal 1:

It should be possible that the receiving eNB knows the time duration in which the OI was measured. 

Observation 1:

It is beneficial that the interference source can be identified by the victim eNB.

Proposal 2:

eNB-to-eNB interference source can be identified based on the measurement implementations at the victim eNB.
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