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1
Introduction
In this paper we provide proposals for support of the Rel-12 eIMTA (Enhanced Interference Mitigation and Traffic Adaptation) on the X2 interface.
2
Discussion
The eIMTA feature allows a TDD cell to provide better user throughput allowing dynamic reconfiguration based on the DL/UL traffic load. Towards the UE the signalling is done at L1, permitting reconfiguration at every radio frame (10 ms). RAN1 also concluded that it is beneficial that neighbouring eNBs exchange information relative to cells' intended UL-DL configuration [1].
Due to the potentially frequent UL-DL reconfiguration, we support the view that the X2 Load Indication procedure is enhanced to support UL-DL reconfiguration information.

Proposal 1: Enhance the X2 Load Indication procedure to support UL-DL reconfiguration information.

RAN1 also made the following agreement relating to Overload Indication (OI) on X2 [2]:
· 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

As discussed at last RAN3 meeting, there are at least two ways to categorize the sub-frames and hence create subframe sets. A first approach differentiates between sub-frames that are used in the UL direction in all neighbouring cells, and those that are used in the UL direction in some cells and in the DL direction in other cells. Taking into account the potentially rapid reconfiguration rate of 10 ms, which is short compared to the X2 latency of up to 60 ms in a non-ideal backhaul, such approach would require complex signalling, including time-stamping and activation times, if feasible at all.
A second approach takes into account that some subframes will remain fixed UL subframes, while other UL subframes can be flexibly reconfigured to work in the DL direction. Using this categorisation legacy methods for OI indication can be used for the fixed UL subframes, while the information provided for the flexible subframes can still provide overall statistical information for the receiving eNB, while still it may not be possible to pin-point interference to a specific subframe.
Proposal 2: Enhance the UL Interference Overload Indication mechanism on X2 to handle two sets of subframes: fixed UL subframes and flexible UL subframes.

For DL HARQ timing the DL HARQ reference configuration is introduced as agreed at RAN1#74bis:
· DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}

With each DL HARQ reference configuration there is a set of fixed UL subframes which cannot be reconfigured to DL subframes. From the UL-DL configurations defined in TS 36.211, we understand that the fixed UL subframe sets are determined as follows:

	DL HARQ reference configuration
	Fixed UL subframe set

	2
	subframes #2 and #7

	4
	subframes #2 and #3

	5
	subframe #2


In order to identify the set of fixed UL subframes, we therefore propose to include the  DL HARQ reference configuration in the Served Cell Information IE.
Proposal 3: Include the  DL HARQ reference configuration in the Served Cell Information IE.

Coming to how to convey OI information for two distinct subframe sets on X2, it seems natural to use the legacy IE (Uplink Interference Overload Indication IE) for the fixed UL subframe set.
Proposal 4: Use the legacy IE for the fixed UL subframe set.

For the flexible UL subframe set, it is in our view useful to clarify that interference information is only reported for subframes actuallymeasured when used in the UL direction. (In periods these subframes are used in the DL direction, the eNB's transmitter operation will disable UL measurements). 
Proposal 5: For the flexible UL subframe set, clarify that interference measurement corresponds to periods when  subframes actually used in the UL direction.

Finally we also believe it is useful to clarify that the ABS mechanism also applies to subframes that are temporarily configured to work in the DL direction, because these subframes can be used to schedule UEs located close to the serving eNB.

Proposal 6: Clarify that the ABS mechanism also applies to subframes that are temporarily configured to work in the DL direction.

3
Conclusion
We have provided the following proposals:
Proposal 1: Enhance the the X2 Load Information procedure to support UL-DL reconfiguration information.

Proposal 2: Enhance the UL Interference Overload Indication mechanism on X2 to handle two sets of subframes: fixed UL subframes and flexible UL subframes.

Proposal 3: Include the  DL HARQ reference configuration in the Served Cell Information IE.

Proposal 4: Use the legacy IE for the fixed UL subframe set.

Proposal 5: For the flexible UL subframe set, clarify that interference information is only reported for subframes actually used in the UL direction.

Proposal 6: Clarify that the ABS mechanism also applies to subframes that are temporarily configured to work in the DL direction.

A CR showing possible implementation of these proposals is submitted to this meeting in [3].
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