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1 Introduction
In the previous RAN1 ad hoc meeting, the interference measurement design was discussed and the following agreements regarding interference measurement resource was made [1].
Agreements: 
· For NR, support at least two types of resources used for interference measurement in CSI configuration based on the following candidates:

· ZP CSI-RS, NZP CSI-RS, DMRS

· Including independent or joint usage of any combination of the above three candidates

· Selection is to be done in RAN1#88

In this contribution, we consider efficient interference measurement scheme for NR. 
2 Discussion
In the previous meeting, RAN1 identified ZP CSI-RS, NZP CSI-RS and DMRS are alternatives as an interference measurement resource. The ZP-CSI-RS requires additional resources to perform the interference measurement, which increases reference signal overhead . The NZP CSI-RS has a advantage in terms of RS overhead. On the other hand, in case of a weak interference measurement, the accuracy of the measurement result based on NZP CSI-RS would be degraded. We think that the DMRS is a special case of the NZP CSI-RS. Both NZP-CSI-RS and DMRS based scheme require UE to separate optimal signal and interference signal.
All above schemes are just providing interference measurement resource. When considering accuracy of interference measurement, the most important thing is to ensure the interference channel environment of the measurement is equal to one of actual user data transmission. When the gap between them remains, accuracy of the interference measurement would be degraded. 
In Rel13 LTE FD-MIMO, the measurement restriction method was introduced to reduce the gap of interference environment between the measurement phase and the actual user data transmission phase. The LTE measurement restriction just providing constraint of short duration interference measurement. The LTE measurement restriction just ensure an interference environment is not changed during the interference measurement.
Observation 1: The LTE measurement restriction just ensure the interference environment is not changed during the interference measurement.
The beam gain in NR would become greater than LTE FD-MIMO, which will make the gap issue more severe.

Observation 2: The NR high gain beam forming will make the interference measurement more inaccurate because of the gap of interference level between measurement phase and actual user data transmission phase.
Basically, the difficulty of the gap issue comes from dynamic scheduling of the user data transmission. The interference measurement result needs to be modified/adjusted according to the situation of the dynamic user data scheduling. In order to do that, it is important to split the measurement procedure into two steps.

For the first step procedure, UE performs multiple interference measurements corresponding to significant beams in terms of dominant interference(above certain power level) from neighboring TRPs/gNodeBs. The first step procedure is related to relatively semi static interference aspect. For the second step procedure, Each TRP exchanges an information each other regarding predicted user data scheduling via non ideal/ideal backhaul. After that, each TRP calculate dominant interference level for a UE using both predicted scheduling information and measured dominant interference element. The second step procedure is related to dynamic interference aspect. Figure 1 shows overview of two step interference measurement scheme.
Proposal 1: NR should support two step interference calculation scheme comprising multiple interference measurements corresponding to each dominant interference beams and adjustment of the dominant interference measurement result using the scheduling information.
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Figure 1 Interference measurement using beam management CSI-RS and scheduling information exchange

For the dominant interference measurements, NZP CSI-RS resources as a aggressors associated with each dominant interference beams would be required. Simultaneously, interference measurement resources to receive each interference of aggressors are required. These aggressor NZP CSI-RS resouces and corresponding interference measurement resources should be overhead. In the beam management procedure such as P-1,P-2,P-3, many TRPs/eNodeBs are already providing beamformed NZP CSI-RS(as a aggressor) to UEs. The beamformed NZP CSI-RS in beam management procedure can be reused for UE to perform dominant interference measurement for the first step.
Proposal 2: NR should support to reuse a UE resources to receive beamformed NZP CSI-RS used for beam management as one of interference measurement resources.
 The CSI-RS used in beam management may be narrow frequency band because the main objective of the beam management is to obtain suitable beam direction. Furthermore, the scheduling information can be exchange among limited neighboring TRPs/gNodeBs. The interference from outside coordinated area cannot be obtained. Therefore, the conventional interference measurement based on CSI acquisition ZP CSI-RS/NZP CSI-RS may be needed to compensate the dominant interference measurement result adjusted by user scheduling information. 
Observation 3: The conventional interference measurement scheme may be able to compensate the dominant interference measurement result.
Figure 2 shows overall diagram of the proposed interference measurement scheme.
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Figure 2 Overall diagram of proposed interference measurement scheme
3. 
Conclusions
In this contribution, the following observations and proposals are made:
Observation 1: The LTE measurement restriction just ensure the interference environment is not changed during the interference measurement.
Observation 2: The NR high gain beam forming will make the interference measurement more inaccurate because of the gap of interference level between measurement phase and actual user data transmission phase.
Observation 3: The conventional interference measurement scheme may be able to compensate the dominant interference measurement result.
Proposal 1: NR should support two step interference calculation scheme comprising multiple interference measurements corresponding to each dominant interference beams and adjustment of the dominant interference measurement result using the scheduling information.
Proposal 2: NR should support to reuse a UE resources to receive beamformed NZP CSI-RS used for beam management as one of interference measurement resources.
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