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1 Introduction  
In the last RAN1#80bis meeting, beamformed CSI-RS based enhancement scheme was extensively 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. Five schemes under this category are described in [1] and there is a short summary below:
Scheme 1: A UE is configured with a single CSI process and a single NZP CSI-RS resource, where there are multiple beams and UE selects one or more beams
Scheme 2: A UE is also configured with a single CSI process and a single NZP CSI-RS resource. In addition, this example is characterized by UE port selection.

Scheme 3: A UE is configured with a single CSI process and multiple NZP CSI-RS resources, where UE selects one or more NZP CSI-RS resources.
Scheme 4:  A UE is configured with multiple CSI processes with a single NZP CSI-RS resource for each CSI process, where UE selects one or more CSI processes.
Scheme 5: In this scheme, a two-step process which consists of DRS selection and CSI-RS resource selection, along with their associated CSI reporting, is utilized.
In this contribution, we provide further details on Alternative 5 of scheme 1 and scheme 5 based on the above agreed alternatives. 
2 Discussion on CSI feedback enhancement 
Among these schemes of CSI reporting related to beamformed CSI-RS, the essence of these schemes are similar, i.e., the selection of resource, e.g. port or NZP CSI-RS resource or CSI process associated with a beam. The main characteristics between these schemes include the following aspects:

a) The configuration of beamformed CSI-RS resources which consist of NZP CSI-RS resources or CSI processes. 

b) The procedure of resource selection and the related CSI reporting,  e.g. one or more CSI-RS resources, CSI-RS port selection or the CSI process selection. 
Each beamformed CSI-RS resource could be associated with one vertical precoding or beam. Thereby, the Rel-12 CSI-RS resource configuration (i.e. NZP CSI-RS resources or DRS resources) can be reused. If this beamformed CSI-RS based scheme is adopted, the resource selection based on multiple vertical precoding matrixes and related CSI reporting can be performed as following schemes:   
Alternative 5 in scheme 1: A UE is configured with a single CSI process and a single NZP CSI-RS resource. There are several sets of CSI-RS ports in the NZP CSI-RS resource and different set of CSI-RS ports has different vertical beam direction in the NZP CSI-RS resource configuration, where all the CSI-RS ports in one set have the same beam direction. CSI reporting is performed by reporting PMI(s) which correspond to the selected vertical beam(s) along with the horizontal precoder within the selected beam(s). The precoding matrix represented by PMI can be expressed as below
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where, 
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represents horizontal precoder within the selected vertical beam.
Scheme 5: In this scheme, Rel-12 DRS based RRM measurement is reused to help eNB select the DRS resources or vertical beam for CSI measurement. Multiple beamformed DRS resources are configured in DRS occasions with periodicity {40ms, 80ms, and 160ms}.  A UE performs DRS RRM measurements based on these DRS resources and reports CSI-RS RSRP(s). The selected vertical beam(s) can be represented and reported by DRS indexes or CSI-RSRP(s) associated with the preferred DRS indexes.  For simplicity, a bitmap indication method can be considered. Based on these reported vertical beams, beam formed CSI-RS resource(s) for CSI measurement are UE-specifically configured. The eNB will configure one or more beamformed CSI-RS resources for CSI measurement based on the reported CSI-RS RSRP(s). The corresponding CSI, such as RI, PMI, and CQI corresponding to these beam formed CSI-RS resources is measured and reported. 

3 Conclusions
In this contribution, we provide further details on Alternative 5 of scheme 1 and scheme 5 as below and propose to capture it in TR for more clarification,

Alternative 5 in scheme 1:

Reporting PMI(s) corresponding to the selected vertical beam(s) along with the horizontal precoder within the selected beam(s).  The precoding matrix represented by PMI can be expressed as below
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where, 
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 represents vertical beam selection and 
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represents horizontal precoder within the selected vertical beam.
Scheme 5:

Based on the reported CSI-RS RSRP(s), the eNB will configure one or more beamformed CSI-RS resources for CSI measurement. The corresponding CSI, such as RI, PMI, and CQI corresponding to these beam formed CSI-RS resources is measured and reported. 

References
[1] 3GPP TR 36.897 V0.3.0 （2015-04）
[2] R1-152479, Discussion on CSI-RS and CSI measurement for beam formed CSI-RS based scheme, Huawei, HiSilicon, 3GPP TSG RAN WG1 #81






_1493248975.unknown

_1493248990.unknown

_1493248876.unknown

