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1
Introduction
In R3-131630 RAN1 provided a first progress update on the eIMTA work. Here the relevant parts for RAN3 are as follows:

--------------------------------------------------------------------------------------------------------------------------------

· RAN1 concluded on the following backhaul signaling that are beneficial for interference mitigation in eIMTA

· Following information exchange is supported on the  backhaul to enable interference mitigation in TDD eIMTA
· Subframe or subframe-set dependent OI is supported, where OI captures at least the total interference

· FFS if OI also captures information about a specific  type of interference, e.g. eNB to eNB interference

· FFS for subframe dependent HII/RNTP

· Information about a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration

· Details to be decided in RAN1#74bis

--------------------------------------------------------------------------------------------------------------------------------

Indeed RAN1 deliberated more in RAN1#74bis, providing an update to the inputs above in [R1-134986]. In this document the following parts are of relevance to the work RAN3 needs to carry out:

------------------------------------------------------------------------------------------

1) Decisions and agreements on the backhaul signaling
Working assumption:

· No interference type and/or interference source for 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

(Note: Based on RAN1 consensus, the above working assumption was modified from RAN1#74bis chairman notes to keep consistency with the subsequent agreement of subframe-set dependent OI.)
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 this paper some considerations and a proposed way forward is presented on the basis of the agreements so far taken in RAN1
2 Considerations on X2 signalling
The first consideration to make when analyzing the conclusions taken by RAN1 is that a signaling solution to communicate “a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration” needs to be provided.
During RAN3#81bis it was proposed by some companies that the LOAD INFORMATION message is used to signal such configuration. Indeed this seems to be a plausible choice given that the flexible subframe configuration may be subject to frequent updates and a Class 2 procedure like the Load Information is more suitable to signal information subject to possibly frequent updates.
The way to signal a specific configuration may be achieved with minimum impact on the existing specifications by including the the Load Information message an IE that can be encoded like the Subframe Assignment IE already present in the X2 Setup and eNB Configuration Update messages. Namely, an IE with the following information could be included in the Load Information message:

	Flexible Subframe Assignment
	ENUMERATED(sa0, sa1, sa2, sa3, sa4, sa5, sa6,…)
	Uplink-downlink subframe configuration information defined in TS 36.211


The Flexible Subframe Assignment IE, providing information on flexible subframes, should be interpreted together with the Subframe Assignment IE, representing the TDD configuration broadcast over SIB1. The interpretation of these two IEs could be that those subframes with different UL/DL configuration in Subframe Assignment and Flexible Subframe Assignment IEs are flexible subframes and may be flexibly configured by the eNB sending the Load Information message.
It should be noted that it may not always be possible to update the UL/DL configuration of flexible subframes, for example due to backhaul performance reasons. Due to this, standardisation should leave freedom to an implementation to a more or less granular UL/DL configuration update, depending on scenarios.
Conclusion 1: Signalling of flexible subframe configuration can be achieved by adding a new subframe assignment IE in the LOAD INFORMATION message. The standard should leave freedom on the frequency of flexible subframe configuration updates.
The second aspect to consider is how to signal the Uplink Interference Overload Indication, aka OI.

The latest LS from RAN1 makes it clear that no interference type (i.e. eNB to eNB or UE to eNB) or interference source information should be specified for each OI signalled. Further it is specified that a maximum of two OI information can be provided, leaving it up to RAN3 how to specify the subframe subsets for which each OI shall be defined.

It is plausible to assume that once a set of flexible subframes is defined, an implementation can dynamically change the configuration of such subframes more or less frequently. The first observation to make is that for non-flexible subframes the OI should not have any difference from what is defined now.
Observation 1: the OI for non-flexible subframes should follow the same interpretation of the OI currently specified.
With regards to flexible subframes, and as mentioned above, a timely update of their UL/DL configuration may not always be possible. However, an eNB receiving an OI defined for flexible subframes can be aware of its own UL/DL configuration and can derive whether high interference levels reported by the OI were caused by its own configuration. 
Observation 2: If an OI for flexible subframes is defined, eNBs receiving it will understand if their configuration is source of interference by means of flexible subframe configuration history.

Therefore it is proposed that the second set of OI is for flexible subframes.
Conclusion 2: it is proposed to define two sets of OI information, one for non-flexible subframes and the other for flexible subframes

3 Conclusions

In this paper a number of observations on the eIMTA topic have been made.

The first conclusion made regards how to signal flexible subframe configuration information:

Conclusion 1: Signalling of flexible subframe configuration can be achieved by adding a new subframe assignment IE in the LOAD INFORMATION message. The standard should leave freedom on the frequency of flexible subframe configuration updates.
The second topic treated concerned the definition of two sets of OI information. The following observations and conclusions were made:

Observation 1: the OI for non-flexible subframes should follow the same interpretation of the OI currently specified.
Observation 2: If an OI for flexible subframes is defined, eNBs receiving it will understand if their configuration is source of interference by means of flexible subframe configuration history.

Conclusion 2: it is proposed to define two sets of OI information, one for non-flexible subframes and the other for flexible subframes

It is propose to agree on the conclusion above.
