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1 Introduction
To ensure forward compatibility in NR, it is required that CSI feedback be flexible and simple. To achieve such a flexible system, the concept of CSI measurement setting has been accepted in RAN1. For CSI acquisition, the following agreements were reached at RAN1 #NR-Adhoc:
Agreements:
· Refine the agreement on RS and IM settings as follows:

· “RS setting” is renamed as “Resource setting”, comprising configuration for signal for channel and/or interference measurement

· Remove “IM setting”

· Terminology clarification

· A UE can be configured with N≥1 CSI reporting settings, M≥1 Resource settings, and 1 CSI measurement setting, where the CSI measurement setting includes L ≥1 links

· Each of the L links corresponds to a CSI reporting setting and a Resource setting

· At least the following configuration parameters are signaled via RRC at least for CSI acquisition: 

· N, M, and L – indicated either implicitly or explicitly

· In each CSI reporting setting, at least: reported CSI parameter(s), CSI Type (I or II) if reported, codebook configuration including codebook subset restriction, time-domain behavior, frequency granularity for CQI and PMI, measurement restriction configurations

· In each Resource setting: 

· A configuration of S≥1 CSI-RS resource set(s) 

· Note: each set corresponds to different selections from a “pool” of all configured CSI-RS resources to the UE

· A configuration of Ks ≥1 CSI-RS resources for each set s, including at least: mapping to REs, the number of ports, time-domain behavior, etc.
· In each of the L links in CSI measurement setting: CSI reporting setting indication, Resource setting indication, quantity to be measured (either channel or interference)

· One CSI reporting setting can be linked with one or multiple Resource settings

· Multiple CSI reporting settings can be linked with the same Resource setting

· At least following are dynamically selected by L1 or L2 signaling, if applicable

· One or multiple CSI reporting settings within the CSI measurement setting

· One or multiple CSI-RS resource sets selected from at least one Resource setting

· One or multiple CSI-RS resources selected from at least one CSI-RS resource set

· FFS until the next meeting about details of dynamic triggering
In this contribution we discuss remaining open issues with CSI measurement setting configuration.

2 Discussion
CSI Report Setting Configuration

In order to achieve a disparate set of goals, NR is currently being standardized in a very flexible manner. For example, dynamic TDD and variable slot sizes are going to be intrinsic features of NR. Such flexibility can ensure efficient use of the spectrum by each TRP. However, such flexibility also leads to highly dynamic interference fluctuations. Furthermore, to ensure optimal spectral efficiency, the network is required full and timely feedback of channel characteristics. As such, CSI acquisition is being discussed in RAN1.
It has been agreed that to enable CSI reporting, a UE can be configured with N≥1 CSI reporting settings, M≥1 Resource settings and 1 CSI measurement setting, where the CSI measurement setting includes L≥1 links. Each link ties a CSI reporting setting to a Resource setting. Furthermore, each Resource setting indicates a set of resources from which a UE can downselect to perform a channel or interference measurement.
It is beneficial to allow a CSI reporting setting to be tied to more than one Resource setting. For example, an RS may cover a subband and to enable wideband measurements, the UE may need to take and combine measurements over a set of Resource settings. In another example, a UE may obtain an interference measurement as a combination of multiple measurements. In CoMP a UE may need different methods to determine interference caused by TRPs within a cell group and TRPs outside of a cell group. A first interference measurement may contain the out-of-cell interference contribution, whereas a second interference measurement may contain the in-cell interference contribution (possibly using interference emulation).

Therefore, some measurement combining relationship should be indicated to the UE. For example, with multiple Resources settings tied to a CSI reporting setting, the UE may obtain different types of channel and/or interference measurements from each. It was agreed that for every link a quantity to be measured would be configured. However, it is still unclear how a UE would combine multiple measurements of a similar quantity.
Based on the above discussion that shows the benefits of having multiple Resource settings of a similar quantity tied to a CSI reporting setting, we propose that the configuration of the CSI reporting setting also indicate to the UE the method with which it can construct the measurement reporting to be fed back (e.g. by scaling different measurements taken on different Resource settings). Such a proposal could enable forward compatibility in the event that the list of measurement types grows with the use of different deployment scenarios (e.g. unlicensed).

Proposal 1: The CSI reporting setting indicate to the UE how to combine the various measurement quantities taken on multiple Resource settings into a final measurement to be reported.
UE Selection
With densification of small cells, a UE may be configured with a large amount of CSI report settings. The UE may be dynamically indicated to report measurements for a subset L of CSI reporting settings. The scheduler may select the subset L based on how it needs to map data and RSs in a set of resources, and possibly based on expected interference. However, the scheduler may have incomplete information about possible interference caused by scheduling decisions from uncoordinated cells . Therefore, it may be unnecessary for a UE to report measurements for all L CSI reporting settings. In fact, such feedback overhead may be prohibitive to efficient operation in highly loaded cells.

To limit the feedback overhead without reducing the number of CSI reporting settings for which a UE may report measurements, it is beneficial that a UE down-select to K (where K≤L) the number of CSI reporting settings for which it reports feedback.
Proposal 2: A UE may down select the number of indicated CSI reporting settings for which it provides feedback reports.
The selection of indicated CSI reporting settings for which a UE reports feedback can be determined as a function of achieving a threshold for one of the measurements the UE reports. For example, the UE can be configured to report measurements for the K CSI reporting settings with the highest CQI. Furthermore, the UE may provide an indication (e.g. a CSI reporting setting ID) in a feedback report to inform the network.

Furthermore, a UE can determine that an RS type or set of resources used for a Resource setting of a CSI reporting setting is not sufficient. In such a case, the UE may request the network to reconfigure a Resource setting of a CSI measurement setting. Such UE request for reconfiguration of a Resource setting can be made in a feedback report for the CSI measurement setting.
Association between CSI Report Settings
Multiple CSI report settings can be configured for a CSI measurement setting, where an association rule for the configured multiple CSI report settings can be additionally configured or indicated. In an example, a hybrid of non-precoded CSI-RS and beamformed CSI-RS can be configured as a separate CSI report setting in a CSI measurement while the reporting timing and/or offset between CSI reporting settings can be also configured as an association between CSI report settings, thus the signaling overhead can be further reduced.

For example, a periodicity for the CSI reporting of beamformed CSI-RS can be configured and the periodicity of the CSI reporting of non-precoded CSI-RS can be configured as an integer multiple of the periodicity with an offset.
Proposal 3: association rule between CSI report settings within a CSI measurement can be introduced.
Number of CSI measurement settings
In LTE, a limited number of CSI measurement settings has been defined as a combination of resource setting, and/or CSI report settings which is determined based on the transmission mode and/or CSI reporting mode configured. Therefore, the number of CSI measurement settings are limited to a small number of subsets, which is beneficial in terms of the specification efforts, reducing the number of test cases, and lowering UE implementation complexity although it limits the flexibility. 

To provide fully flexible CSI measurement configuration to meet the NR requirements, it is agreed to support each of CSI measurement components can be independently configurable. However, lots of combinations of resource settings and CSI report settings could be never used in the end as it may provide marginal gain or no gain at all. Those unused combinations of CSI report settings and resource settings, however, still require standard efforts and increase the number of test cases and UE implementation complexity.
Therefore, it seems to be straightforward that combinations which provide significant gains are only supported in NR. 
Proposal 4: strive to reduce the number of combinations of CSI report settings and resource settings in NR.
3 Conclusion

We discuss remaining open issues with regards to CSI acquisition and more specifically CSI measurement setting configuration. We propose the following:
Proposal 1: The CSI reporting setting indicate to the UE how to combine the various measurement quantities taken on multiple Resource settings into a final measurement to be reported.

Proposal 2: A UE may down select the number of indicated CSI reporting settings for which it provides feedback reports.
Proposal 3: association rule between CSI report settings within a CSI measurement can be introduced.
Proposal 4: strive to reduce the number of combinations of CSI report settings and resource settings in NR.
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