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Introduction
In previous meetings, the following agreements related to partial bands for CSI acquisition (based on DL RSs) were made:
Agreements:
· Define “CSI reporting band” as a collection of (contiguous or non-contiguous) subbands pertinent to a CSI reporting setting
· FFS how the CSI reporting band is determined
· Three frequency granularities are supported:
· Wideband reporting
· Partial band reporting
· Subband reporting
· …	
· Support at least following configurations of NR CSI-RS
· UE-specific configuration to support
· Wideband CSI-RS, i.e. from UE perspective, the full bandwidth the UE is configured to operate with 
· Partial-band CSI-RS, i.e. from UE perspective, part of the bandwidth the UE is configured to operate with
· FFS: Different patterns may be used for wideband and subband CSI-RSs


In this contribution, we make proposals to further make progress on CSI reporting with wideband, partial and subband reporting.
Discussion on CSI-RS resource configuration
[bookmark: _Toc485033065][bookmark: _Toc485033066]It has been agreed that a CSI-RS can be configured as wideband and partial band. Some potential use cases and motivations for a partial band CSI-RS resource configuration are
· Future compatibility, i.e. to avoid that a CSI-RS must span the whole bandwidth as it must in LTE. New and unforeseen services, channels or reference signals which only occupy part of the bandwidth may be introduced in later releases and it is beneficial if that bandwidth region can be absent from CSI-RS
· LTE-NR coexistence, i.e. if LTE operates in a part of a wider bandwidth NR carrier, then it could be beneficial if at least the periodic CSI-RS resource can avoid the region used for LTE.
· Bandwidth parts. In case a carrier support multiple bandwidth parts, potentially with different numerology, it is simple if a CSI-RS resource only spans across one bandwidth part.
Since there are several use cases for partial band CSI-RS, including forward compatibility, the location and bandwidth of the resource should be flexible. Therefore, we propose
[bookmark: _Toc485229425][bookmark: _Toc485240501][bookmark: _Toc485240607][bookmark: _Toc485241715][bookmark: _Toc485330354][bookmark: _Toc485371402]A CSI-RS resource configuration contains the start RB and the number of adjacent RBs in increasing RB index in steps of one RB. 
This gives sufficient forward compatibility and allows for an arbitrary start position and bandwidth of the CSI-RS resource in the system bandwidth. Note that also the full bandwidth the UE is configured to operate with (Wideband CSI-RS) is also covered by this proposal. 
In NR specification, there is no need to explicitly mention wideband and partial band CSI-RS resource configuration, the CSI-RS bandwidth is flexibly given by the configuration as in Proposal 1.
Discussion on CSI report setting configuration
For CSI reporting, the CSI report setting contains the options for wideband, partial band and subband reporting, respectively.  First of all, we discuss partial band CSI reporting. In our view, partial band CSI reporting and wideband CSI reporting is functionality-wise the same, the UE reports a single CSI. With single CSI, we mean e.g. one CQI per CW, one RI, one single (“wideband”) PMI etc. 
The difference between wideband and partial band is that in wideband CSI reporting, the CSI is computed for the full NZP CSI-RS configuration bandwidth and for partial band CSI reporting, the single CSI is computed for a partial bandwidth of the full NZP CSI-RS bandwidth. Hence, the UE is in this case configured with a NZP CSI-RS bandwidth that is wider than the partial band for which the UE measures CSI. 
One use case for such configuration is that the gNB may want to avoid some part of the band in CSI measurements since it may have excessive interference from another network or operator. Still there may be other UEs or other CSI report settings for the same UE that reports CSI for the full band and thus warrants a configuration of a CSI-RS resource that has a wider bandwidth (and is shared by multiple UEs) than the CSI report bandwidth.  
Thus, partial band CSI reporting can be seen as frequency-domain measurement restriction, instructing the UE to report CSI on only a subset of the RBs. As has been agreed in NR, a CSI Report Setting can be linked with multiple Resource Settings. In a typical setup, the CSI Report Setting may contain one link to a Resource Setting for channel measurement and another link to another Resource Setting for interference measurement, but it may also contain links to several Resource Settings for channel and/or interference measurement if e.g. CoMP/MU-MIMO operation is assumed.  In order to determine CSI for a certain subband, the NZP/ZP CSI-RSs comprised in each linked Resource Setting must be present in that subband, otherwise it would be undefined how the CSI is to be calculated, it does not make sense to apply a different measurement BW for e.g. channel and interference. Thus, the CSI measurement bandwidth in a CSI Report Setting should apply to all linked Resource Settings.  
Hence, we make the following proposals:
[bookmark: _Toc485240502][bookmark: _Toc485240608][bookmark: _Toc485241716][bookmark: _Toc485330355][bookmark: _Toc485371403]A CSI report setting configuration contains a CSI measurement bandwidth (e.g. the start RB and the number of adjacent RBs in increasing RBs index in steps of one RB) that is smaller or equal to the associated CSI-RS resource bandwidth of all linked Resource Settings
Note, with this definition, there is no need to explicitly mention wideband and partial band CSI reporting configurations in specification, the band for which the CSI reporting is computed is flexibly given by the configuration as in Proposal 2.
Another use case for partial band CSI reporting could thus be to link together CSI-RS resource which occupy different bandwidths. For instance, a NZP CSI-RS for channel measurement could occupy the full BW while a ZP CSI-RS resource for interference measurement could occupy only a partial band.  The measurement BW defined in the CSI Report Setting could thus indicate CSI reporting on only the smaller BW where the different CSI-RS resources overlap.
For wideband or partial band CSI reporting, the following is configured:
[bookmark: _Toc485241717][bookmark: _Toc485330356][bookmark: _Toc485371404]If the CSI report setting configuration indicates single CSI feedback reporting, then the UE should compute a single CSI based on the CSI-RS in the configured CSI measurement bandwidth. 
For subband CSI reporting, multiple CSIs are computed for the configured measurement bandwidth, divided into subbands as in LTE. Also in this case, a CSI measurement bandwidth is configured:
[bookmark: _Toc485241718][bookmark: _Toc485330357][bookmark: _Toc485371405]If the CSI report setting configuration indicates subband CSI feedback reporting, then the UE should compute a single CSI per subband within the configured CSI measurement bandwidth. Note that in this case, some CSI parameters (such as RI or CRI) may have the same value for all sub-bands (details of subband CSI reporting modes FFS).

Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	A CSI-RS resource configuration contains the start RB and the number of adjacent RBs in increasing RB index in steps of one RB.
Proposal 2	A CSI report setting configuration contains a CSI measurement bandwidth (e.g. the start RB and the number of adjacent RBs in increasing RBs index in steps of one RB) that is smaller or equal to the associated CSI-RS resource bandwidth of all linked Resource Settings
Proposal 3	If the CSI report setting configuration indicates single CSI feedback reporting, then the UE should compute a single CSI based on the CSI-RS in the configured CSI measurement bandwidth.
Proposal 4	If the CSI report setting configuration indicates subband CSI feedback reporting, then the UE should compute a single CSI per subband within the configured CSI measurement bandwidth. Note that in this case, some CSI parameters (such as RI or CRI) may have the same value for all sub-bands (details of subband CSI reporting modes FFS).
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