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1 Introduction

In RAN#1 #72 meeting, a way-forward on interference mitigation schemes for TDD eIMTA WI [1] was discussed to support eNB-eNB link measurement for TDD UL-DL reconfiguration. The motivation for using the eNB-eNB link measurement from the eNB receiver is to estimate the distance of neighboring eNBs with the long-term channel characteristic such as RSRP (Reference signal received power). The decision of TDD traffic adaptation may be facilitated by such RSRP measurements from other eNBs. However, decision on the specification support for such measurements should not be made without considerations on a number of implicated issues. For example, decision on how and whether to support such measurements needs to consider the interference mitigation schemes and related specification supports in RAN1. Unless these aspects are thoroughly studied, our opinion is that it is too early to conclude on the necessity of air-interface support for CRS measurement from the eNB receiver. In this contribution, we discuss implementation aspect of interference mitigation candidates and the need of specification support for CRS measurement from the eNB.

2 Implementation of interference mitigation in eIMTA
Most important aspect of interference mitigation in eIMTA is to prevent severe UL-to-DL interference between neighboring eNBs during TDD UL-DL reconfiguration. To maintain this aspect, the scheduling-based, cluster-based, power-control based, and TDM blanking-based approaches were discussed in IMTA study item phase [3]. In case of scheduling-based and TDM blanking-based approach, the eNB scheduler has the option on whether to have the subframes without generating the UE transmission in either a dynamic or semi-static manner. As a result, dominant interference from neighboring cell can be avoided in a TDM-like manner. With the power-control based approach, the eNB can adjust UE’s TX power to maintain the interference to the UEs in neighboring eNBs under a tolerable level during reconfiguration. In another approach, eNBs can be grouped into clusters where cells belonging to the same cluster use the same TDD UL-DL configuration. By using the same TDD UL-DL configuration within a cluster, UL-DL interference within a cluster and interference mitigation techniques may be further applied among different clusters such that different TDD UL-DL configurations can be realized for each cluster. All candidates are beneficial in managing interference between eNB with dynamic TDD UL-DL reconfiguration. To implement such interference mitigation schemes in the eIMTA deployment scenario, we can consider the following implementation based alternatives  to facilitate these approaches. 
UE measurement 

Using UE measurement report, the serving eNB can request the RSRP measurement of neighbouring eNBs as well as multiple of CSI-RS reports from UEs. Based on UEs reports, the eNB can roughly estimate the distance from the neighbouring eNBs to the UE and determine UL transmission power of UEs to prevent severe interference to other UEs in the neighbouring eNBs. If there are no UEs to report measurements for a certain eNB, that eNB can switch to dormant state and change TDD UL-DL configuration to a UL heavy configuration (e.g. configuration 0) or MBSFN subframe without generating CRS interference to neighbouring eNBs.
Received interference power measurement at eNB  
In current TS36.214 [4], the received interference power measurement in UL subframe is included in the section 5.2.2 to measure uplink received interference power and noise per PRB from the eNB receiver as in Table 1. By eNB implementation, the eNB can measure UL received power from UEs in neighboring eNB by blanking the UL transmission from its own UEs. Blanking the UL transmission can be accomplished by not scheduling UL grant to UEs in a linked DL subframe. Received interference power measurement can have rough knowledge of UL coverage of neighboring eNBs and can estimate UL traffic situation trend in the other eNBs.
Table 1: Received interference power in TS36.214
	Definition
	The uplink received interference power, including thermal noise, within one physical resource block’s bandwidth of 
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resource elements as defined in TS 36.211 [3]. The reported value shall contain a set of Received Interference Powers of physical resource blocks 
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 as defined in TS 36.211 [3]. The reference point for the measurement shall be the RX antenna connector. In case of receiver diversity, the reported value shall be linear average of the power in the diversity branches.


CRS measurement in eNB
In TR36.104 [2], RAN4 have specified CRS measurement capability and requirement to determine the transmission power of Home BS. To minimize the co-channel interference to non-CSG macro UEs operating in close proximity while optimizing the CSG Home BS coverage, Home BS can adjust its output power according to the requirements set out in the section 6.2.5. These requirements are only applicable to Home BS type and should be tested for CRS measurement capable Home BS only. Based on RAN4 requirement, CRS measurement for interference mitigation scheme can be supported when CRS measurement capability is implemented in Home BS. If there is no capability of CRS measurement from Home BS, other approaches can be used for minimizing interference without having specification support. A natural extension would be to consider CRS measurement capability as implementation for other types of eNBs as well. Furthermore, the weak point of CRS measurement is that, if there are eNBs with the same physical cell ID but use different TX power level, the received RSRP can be similar and is not possible to distinguish actual distance of eNB-to-eNB link based on the received RSRP. In addition, even eNB-eNB link is measured from eNB receiver, UEs can be placed the edge of two clusters and some measurements of UL transmission in neighbouring UE are needed to determine clustering eNBs as well.
As discussed above, a number of different schemes can be used for interference mitigation in eIMTA. The choice of which scheme to use can vary depending on the network configuration and requirement. Additionally, the schemes outlined above do not require specification support and therefore rely mostly on implementation. Given the fact that there are different schemes based on implementation already available, at this point, our opinion is that there is little motivation to specify a new interference measurement.
One issue that might actually require specification support could be the definition of an interface between the eNBs that allow the exchange of information that reflects that availability of certain resources for TDD UL-DL reconfiguration. Since there are different types of measurements as noted above, such an interface should not be optimized for a specific measurement. Instead, the interface should be designed such that it is generic enough to support any implementation-based alternatives for interference measurement.
3 Conclusion
This contribution presents the implementation aspect of interference mitigation in eIMTA including CRS measurement from eNB receiver. As in Home BSs, extending the CRS measurement capability can be considered as one of the implementation options for interference mitigation. Any specification support should not preclude CRS measurement based schemes and other implementation options.

Proposal

· If any specification support is needed for interference mitigation, it should generic enough to be used for all possible implementation options
· e.g. UE measurement report, received interference power measurement, CRS measurement and etc.
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