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1
Introduction
During RAN1#74 bis meeting, the following steps forward were agreed [1],  
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

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 contribution, after reviewing those remaining issues, we conclude with five proposals in the following section.
2
Backhaul signalling for TDD eIMTA
For the working assumption “No interference type and/or interference source for subframe or subframe-set OI for eIMTA”, the motivation of distinguishing interference type/source is that if OI could capture the eNB to eNB interference and identify the dominant interfering eNB, then receiving eNB could take proper action to reduce the interference to neighboring eNBs. As for OI indication of the interference type, eNB could estimate the UL interference level based on IoT measurement in each subframe set. However if the UL interference measurement only relies on IoT measurement, eNB cannot differentiate whether the interference is from UE or eNB from a flexible subframe set. Even if eNB could assume through IoT threshold setting that there is eNB interference, this estimation accuracy could not be guaranteed especially in the case of multiple cells independently and dynamically changing their UL/DL configurations. In addition, it is hard for eNB to know the exact interfering eNB, becuase eNB could not get the exact neighboring cell’s instantaneous UL/DL configuration with the agreed intended UL/DL configuration exchange and the backhaul delay.

The benefits of distinguishing interference type/source are related to the subframe dependent OI, for which the per-subframe OI could be sent to the specific dominant inference source if the X2 signalling is designed in a non-distributed manner. In last RAN1 meeting, subframe set dependent OI was agreed with up to two subframe sets. With this agreement, the interference indicated by OI will be averaged over several subframes in the same subframe set, so it’s hard to see additional benefits can be got by distinguishing interference type and source.
Proposal 1:  Confirm the working assumption “No interference type and/or interference source for subframe or subframe-set OI for eIMTA”
HII and RNTP are proactive indications that allow the sending eNB to signal receiving eNB of the downlink transmit power information and UL interference sensitivity. Considering subframe set dependent OIs were agreed, reusing existing HII and RNTP is enough for fixed UL subfrmae set and fixed DL subframe set. The transmission direction of the flexible subframe is determined by cell’s traffic load:for example if it is decided for DL transmission from UL subframe (indicated by SIB 1), the reason is heavy DL traffic; if an additional RNTP is applied, e.g. to reduce the power allocation on these subframes, the downlink performance will be impacted playing against the goal of applied eIMTA feature, or in another way eNB could change to other UL/DL configuration to reduce the eNB to eNB interference. For the potential HII enhancement, legacy HII can be used for both subframe sets, because OI in flexible subframe set could improve the interference coordination already. In short, it is not necessary to distinguish HII and RNTP in different subframe set. 
Proposal 2: It’s not necessary to introduce enhanced HII and RNTP in TDD eIMTA. 
In last RAN1 meeting, it was agreed on the DL HARQ timing that “DL HARQ reference configuration can choose from Rel-8 TDD UL-DL configurations {2, 4, 5}”. When UL/DL configuration 5 is selected as DL HARQ reference configuration, subframe #2 will be fixed UL subframe for PUCCH. On the other hand when UL/DL configuration 2 is selected as the DL HARQ reference configuration, both subframe #2 and #7 will be used to transmit PUCCH. From system aspect, each eNB could make decision to choose which UL/DL configuration as the DL HARQ reference configuration. In case one eNB and its neighbours select different DL HARQ reference configuration, the eNB could suffer DL to UL interference in subframe #7 in which PUCCH is transmitted. Similar case when one cell selects UL/DL configuration 4 as DL HARQ reference configuration while its neighboring cells select DL HARQ reference configuration 2 or 5, then PUCCH in Subframe #3 will also suffer the severe interference from its neighboring cells’ downlink transmission. To protect the PUCCH, the DL HARQ reference configuration needs to be exchanged via X2 interface; hence receiving eNB could be aware of the potential interference and take action to reduce or avoid the downlink interference to PUCCH, such as DL transmission power reduction, scheduling limitation. 
Considering the subframe set dependent OI, which was agreed in the last meeting, it will be most probably an additional UL interference overload indication and the associated subframe set could be defined by RAN3. The legacy OI could be linked to the fixed UL subframe(s). As shown in [2], the fixed UL subframe(s) will be different for different DL HARQ reference configurations from the allowed UL/DL configuration set {2, 4, 5}. In case DL HARQ reference configuration information is exchanged, receiving eNB could figure out the associated subframe(s) for legacy OI clearly, so facilitating the interference coordination. Also the subframe set associated with the additional UL interference overload indication can be easily derived from the exchanged DL HARQ reference configuration and SIB1 UL/DL configuration information as shown in [2].
Proposal 3: Specify backhaul signalling to inform the DL HARQ reference configuration.
In RAN1#74 meeting, the backhaul signalling “Information about a cell’s intended UL-DL configuration, in addition to the existing information about the cell’s SIB-1 UL-DL configuration” was agreed. The main motivation of this signalling is to facilitate the cell clustering and to be used for interference mitigation. The intended UL-DL configuration could indicate the sending eNB’s UL/DL configuration in the next reconfiguration perioid. However the “action time” for a received intended UL-DL configuration is not clear, the receiving eNB could consider the received information as immediately applicable, or applicable in the coming radio frame or after several radio frames. The action time is also related to backaul assumptions, i.e. ideal backhaul and non-ideal backhaul. As proposed in [3] [4], the persistency window could be configured to UE, the UL-DL configuration will not be updated in this window, also [4] indicate that UL/DL configuration indication could be informed to UE before the persistency window to ensure the repetition gain. The same principle can be applied to the backhaul signalling especially for the non-ideal backhaul scenario, then the receiving eNB could know the exact time that intended UL/DL configuration is applied. In short, the action time need to be clarified to facilitate the RAN3 TDD eIMTA signalling design work.
Proposal 4: Clarify the action time for a received intended UL/DL configuration.
As discussed above, the agreed cell’s intended UL/DL configuration could be useful for configuration coordination within one cluster; CCIM also requires instantaneous cell traffic status exchange (e.g., UL/DL traffic ratio), as the receiving eNB could not distinguish whether the sending cell’s intended UL/DL configuration 0 is based on heavy UL traffic load or for energy saving purpose. Current Load information in X2 specification can’t reflect sending cell’s instantaneous UL/DL traffic status, so to make CCIM work properly. RAN3 shall be informed to capture the UL-DL traffic status exchange.
Proposal 5: Specify backhaul signalling to capture UL-DL traffic status.
3
Conclusion
This contribution discussed the necessary signalling support for TDD eIMTA. We have the following proposals and observations,
Proposal 1:  Confirm the working assumption “No interference type and/or interference source for subframe or subframe-set OI for eIMTA”
Proposal 2: It’s not necessary to introduce enhanced HII and RNTP in TDD eIMTA. 

Proposal 3: Specify backhaul signalling to inform the DL HARQ reference configuration.
Proposal 4: Clarify the action time for a received intended UL/DL configuration.
Proposal 5: Specify backhaul signalling to capture UL-DL traffic status.
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