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1. Introduction
It has been proposed to introduce new measurements for cross-link interference handling with purpose of primarily identifying cells that may gain by aligning their transmission directions, or by coordinating their transmission power, or potentially gain by other means of inter-cell interference coordination in flexible subframes. In this contribution we discuss some aspects on eNB-to-eNB measurements.
2. Discussion
One can anticipate several methods to determine eNB-to-eNB coupling gains where the most straightforward approach would be to let an eNB during installation perform a “cell search” before it starts to operate. The eNB may receive a cell list from O&M and after it has performed the cell search it reports the estimated coupling gains to the O&M. Based on this measurement report, the O&M configure the affected eNBs with proper operation parameters. As environments change when buildings and other potential obstacles are constructed eNBs may though occasionally (though very rarely) need to repeat these measurements. A simple way to handle this would be to let an eNB mute all transmissions for a short measurement period when there is low activity in the cell or no UEs to frequently serve, typically during night hours. Dependent on the deployment scenario, this procedure may cause some impact on users camping on the muted cell but as this happens very seldom and during a short time period (seconds at most) the impact would be negligible. In the case of a scenario where deployments with flexible subframes are considered in a layer of small cells and where there is an overlaid macro layer, a small cell to perform eNB measurements could change its system information to force users to operate or camp on the macro layer (i.e. barring the small cell for a short period).
Observation 1: Base station measurements for determining the coupling gains between eNBs can most likely be done occasionally by muting the eNB without causing any noticeable service interruptions.  
If eNB measurements are to be conducted without occasionally muting all downlink transmissions in certain subframes for measurement purposes then it has to be done in flexible subframes where eNBs are not scheduling any uplink traffic as to avoid interference from UE transmissions. Since the main purpose of this measurement is to determine the eNB-to-eNB coupling gain neighbor cells that are not measured should evidently not transmit or schedule traffic in those subframes as well. This implies that there would be serving interruptions across all cells that are candidates for some type of interference coordination.
Evidently, in order to measure the coupling gains between eNBs the neighbor cells to be measured need to transmit something in downlink and in the flexible subframes. This implies that some flexible subframes need to be periodically assigned for downlink transmissions independently of the traffic behavior in the cells. Furthermore, measurement and transmission patterns have to be introduced and coordinated across cells. Obviously, these patterns have to be interleaved such that a base station is not expected to transmit and measure at the same time. In [1]
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[2] it was proposed to introduce a new reference signal for the purpose of measuring the eNB-to-eNB coupling gain. Then each eNB transmits its “signature” from which the specific eNB-to-eNB coupling gain (“RSRP”) can be determined. Not explicitly stated by the proponents of the new RSs, but the transmissions of these signals would be extremely sparse. Instead of introducing new RSs, the transmission pattern could be coordinated across a cluster of eNBs such that only one eNB transmit at each time instant. The transmitting eNB could either schedule traffic if any in those subframes, or transmit some dummy information, whereas the listening eNBs measure the received energy.
Observation 2: It is not necessary to introduce new reference signals for measuring coupling gains between eNBs 
In [1] it was proposed to specify performance requirements for the eNB measurements. As different interference coordination schemes most likely would impose different requirements it seems that there would also be a need to specify the schemes as well. It is for example anticipated that coordinated downlink power control could be done in many ways and specifying minimum performance requirements might not suite a particular scheme very well. Therefore, specification of requirements that may prevent certain schemes to be implemented by the network should clearly be avoided.
Observation 3: Specification of (minimum) performance requirements for the eNB measurements would imply specifications of particular schemes as well.

Proposal 1: Performance requirements for the eNB measurements shall not be introduced
It is supposed that a central unit is handling the interference coordination among the cells [2]. As LTE is built upon a flat architecture implying that there are no master nodes in the network, the only “central unit” to consider would be O&M. The O&M is by definition network vendor specific and there are no specified protocol between O&M and an eNB. Some companies have suggested that the eNB measurements shall be exchanged over X2 but that does not seems very well suited in a centralized coordination strategy with a flat architecture.
Proposal 2: A new architecture for LTE shall not be introduced in order to support eIMTA 
3. Conclusion

In this contribution we discuss some aspects on eNB-to-eNB measurements and made the following observations and proposals:
Observation 1: Base station measurements for determining the coupling gains between eNBs can most likely be done occasionally by muting the eNB without causing any noticeable service interruptions
Observation 2: It is not necessary to introduce new reference signals for measuring coupling gains between eNBs 

Observation 3: Specification of (minimum) performance requirements for the eNB measurements would imply specifications of particular schemes as well

Proposal 1: Performance requirements for the eNB measurements shall not be introduced

Proposal 2: A new architecture for LTE shall not be introduced in order to support eIMTA 
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