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1 Introduction  
In RAN1#80bis meeting, beamformed CSI-RS based enhancement scheme was discussed. This category comprises schemes where (at least at a given time/frequency) CSI-RS ports have narrow beam widths and hence not cell wide coverage, and (at least from the eNB perspective) at least some CSI-RS port-resource combinations have different beam directions. Some potential specification enhancements may include one or more of the following [1]:
· Measuring one or multiple beamformed CSI-RS resources. A resource can be a NZP CSI-RS resource, CSI-RS port(s), a CSI process, or a DRS

· Indicating selection of one or multiple resource(s)

· CSI reporting, such as CQI and/or PMI(s)/RI(s), associated with the selected resource(s)

· Enhancements of the definition of CSI process, CSI-RS resource, CSI, and/or DRS over Rel.12, possibly including where the enhanced definitions are used in the other enhancements above

In this contribution, we provide our view on the resource definition and enhancement of the definition of CSI process.
2 Discussion on beamformed CSI-RS based scheme
·  Clarification of Beamformed CSI-RS resources

In beamformed CSI-RS based measurement schemes, it is agreed to measure one or multiple beamformed CSI-RS resources. However the definition of beamformed CSI-RS resources is not given and there are several options. In this section, the definition of beamformed CSI-RS resource is discussed. 
First, there are a certain number of CSI-RS ports, e.g., 1,2,4,8 within one beamformed CSI-RS resource and all the CSI-RS ports are associated with a same beam direction generated by eNB. For this associated beam, there can be the following two options to form from eNB side,
Option 1:  2D precoding in both horizontal direction and vertical direction
Option 2:  Vertical precoding only
For option 1, there could be only two CSI-RS ports corresponding to different polarizations in one beamformed CSI-RS resource, and UE only measures the co-phasing between polarizations.For option 2, all the CSI-RS ports in a beamformed CSI-RS resource correspond to a vertical beam. In this case, the measurement for all the CSI-RS ports in the beamformed CSI-RS resource would be same as the current measurement in Rel-12.
Proposal 1: The definition of beamformed CSI-RS resource is that there are a certain number of CSI-RS ports in one beamformed CSI-RS resource and all the CSI-RS ports have the same beam direction.
· Enhancement of CSI process definition 
In the current specification, there is only one NZP CSI-RS resource configured for channel measurement within one CSI process. However, in [1], a CSI feedback scheme of beamformed CSI-RS assumes there are multiple NZP CSI-RS resources in a single CSI process, i.e., Scheme 3. In this scheme, there are multiple beamformed NZP CSI-RS resources in a single CSI process and each of them has a certain number of CSI-RS ports, e.g., 2, 4, 8. UE performs measurement based on these beamformed NZP CSI-RS resources and selects one or more beamformed CSI-RS resources first. Then for each of the selected CSI-RS resources, UE performs the similar measurement as Rel-12 to derive the CSI including RI, PMI and CQI.
Currently, when there are multiple NZP CSI-RS resources for channel measurement, there will be multiple corresponding CSI processes. UE performs measurement for each CSI process and reports the corresponding CSI.  However, for scheme 3, UE only needs to report the CSI corresponding to the selected NZP CSI-RS resource(s) and the selected number of NZP CSI-RS is less than the total number of NZP CSI-RS in the CSI process. It can be observed that the CSI reporting overhead is reduced compared to multiple CSI process. 
Each of the beamformed NZP CSI-RS resource can reuse the current CSI-RS resource definition. In this case, it is preferred that the multiple beamformed NZP CSI-RS in a single CSI process are configured in different sub-frame by TDM. The reason that the number of supported NZP CSI-RS resource in one sub-frame is limited and it may not be possible to support all the NZP CSI-RS resource in one CSI process.

Proposal 2: Enhancement of CSI process definition is needed to support configuring multiple NZP CSI-RS resource in a single CSI process for CSI reporting overhead reduction. 
3 Conclusions
In the contribution, we provide our view on the resource definition and enhancement of the definition of CSI process:
Proposal 1: The definition of beamformed CSI-RS resource is that there are a certain number of CSI-RS ports in one beamformed CSI-RS resource and all the CSI-RS ports have the same beam direction.
Proposal 2: Enhancement of CSI process definition is needed to support configuring multiple NZP CSI-RS resource in a single CSI process for CSI reporting overhead reduction.
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