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1 Introduction

In previous RAN1 meeting, the following agreements have been achieved [1]:
· Support following features for NR CSI acquisition

· FFS Frequency domain subset restriction

· FFS on number of configurable subsets

· FFS on detailed signaling/configuration

· FFS measurement restriction of interference measurement

· FFS on measurement restriction of channel measurement 

· For time domain, measurement restriction of channel and interference measurement

· CSI reporting via short duration PUCCH

· FFS on detailed setting in CSI reporting setting

· CSI reporting via long duration PUCCH

· FFS on detailed setting in CSI reporting setting

· PUCCH reporting which is contained in a single slot

· FFS on PUCCH reporting which is contained in multiple slots
In this contribution, we discuss the remaining issues of CSI related configurations from previous meetings.
2 Discussion
2.1 Channel and interference measurement restriction
With the time domain channel measurement restriction enabled, the UE is instructed to perform the channel measurement with only the most recent CSI-RS transmission, instead of averaging over multiple CSI-RS transmissions. For a UE configured with UE-specific beamformed CSI-RS resource, and the CSI-RS transmission is periodic or semi-persistent, it would be beneficial to restrict the measurement, since the beamformer varies over the slots, and thus the averaging over multiple CSI-RS transmission may lead to an inaccurate CSI.
The frequency domain channel measurement restriction, on the other hand, is to be considered in the situation that there exist multiple services in different parts of the whole frequency band. The channel measurement over the whole bandwidth is possible, however only one or a few bandwidth parts need to be measured for the UE in certain service(s). In this regard, restricting the channel measurement in frequency domain is also beneficial.
Observation 1: Frequency domain channel measurement restriction is beneficial, considering the existence of multiple services in different parts of the whole bandwidth.
With the time domain interference measurement restriction enabled, the UE is instructed to perform the interference measurement with only the most recent CSI-IM resource(s) (include ZP CSI-RS and/or NZP CSI-RS) transmission, instead of averaging over multiple CSI-IM transmissions. For a UE configured with periodic or semi-persistent CSI-IM resource(s), it would be beneficial to restrict the measurement, when the interference is varying over the slots, and thus it can be captured by the single-shot interference measurement.
The frequency domain interference measurement restriction, on the other hand, is to be considered in the same situation as the frequency domain channel measurement restriction discussed above. The interference measurement over the whole bandwidth is possible, however only one or a few bandwidth parts need to be measured for the UE in certain service(s). In this regard, restricting the interference measurement in frequency domain is also beneficial.
Observation 2: Frequency domain interference measurement restriction is beneficial, considering the existence of multiple services in different parts of the whole bandwidth.
Based on the above discussion, the time domain channel and/or interference measurement restriction should be explicitly configured. Considering LTE Rel-13/14, where in a CSI process the channel and interference measurement restrictions are separately configured in the beamformed CSI-RS configuration and the CSI-IM configuration. This separate configuration can be adopted in NR CSI framework, where channel measurement restriction and interference measurement restriction are to be separately configured (enabled/disabled) in the corresponding CSI reporting setting. 
The benefit of separate configuration is the flexibility it provided, since different combinations of channel measurement (restricted or not) and interference measurement (restricted or not) can correspond to different channel and interference conditions, and thus fulfill the measurement requirements. However, it may also increase the signaling overhead, if one out of multiple CSI reporting settings is to be dynamically selected, where each CSI reporting setting is configured with a combination of the channel measurement restriction and interference measurement restriction, respectively.
Observation 3: Separate configuration of the time domain channel and interference measurement restriction provides the flexibility for supporting different channel and interference conditions, however increases the dynamic signaling overhead.
2.2 CSI reporting via short duration PUCCH

The CSI reporting via short duration PUCCH should be considered mainly for link monitoring purpose. For this purpose, coarse CSI report, with low precision spatial and/or frequency channel information, is sufficient. Since it is for the link monitoring purpose only, once a large data transmission is scheduled, a full Type I/II CSI feedback can then be triggered to be reported via PUSCH.
For the coarse spatial channel information, a measurement from the CSI-RS resource with reduced number of ports is adequate. For the coarse frequency-domain channel information, a wideband report is adequate, instead of subband or partial bandwidth report. The other benefit of measuring and reporting the coarse channel information is that it leads to low computational complexity at UE, and provides good PUCCH coverage by restricting the feedback overhead.
Based on the above discussion, for CSI reporting via short duration PUCCH, both the CSI reporting setting and Resource setting should be configured with coarse CSI reports and CSI-RS resource(s) with reduced number of ports, respectively. Moreover, since the short duration PUCCH reporting is mainly contained in a single slot with limited overhead, the support for multiple slot reporting is not necessary.
Proposal: To support Type I CSI reporting via short duration PUCCH, the following can be considered
· Specify limitations on number of ports, layers that can be configured for CSI reports
· Specify limitations on number of ports that can be configured for CSI-RS resource(s)
2.3 CSI reporting via long duration PUCCH

Given larger payload size available via long duration PUCCH, a full CSI report may be considered. Options such as codebook subset restriction and multiple-slot reporting may be considered to further reduce the overhead.
The codebook subset restriction selects a subset from the codebook for the UE to report PMI, thus reduces the PMI feedback overhead. There is a tradeoff between the reduced PMI feedback overhead and the feedback resolution, especially for the increased number of ports in NR.
The multiple-slot reporting spread a CSI report into multiple slots, thus to keep the feedback overhead within each slot acceptable. 
3 Conclusions

This contribution discussed the remaining issues of CSI related configurations. The observations and proposals are summarized as follows:
Observation 1: Frequency domain channel measurement restriction is beneficial, considering the existence of multiple services in different parts of the whole bandwidth.
Observation 2: Frequency domain interference measurement restriction is beneficial, considering the existence of multiple services in different parts of the whole bandwidth.
Observation 3: Separate configuration of the time domain channel and interference measurement restriction provides the flexibility for supporting different channel and interference conditions, however increases the dynamic signaling overhead.
Proposal: To support Type I CSI reporting via short duration PUCCH, the following can be considered

· Specify limitations on number of ports, layers that can be configured for CSI reports

· Specify limitations on number of ports that can be configured for CSI-RS resource(s)
References

[1] “RAN1 Chairman’s Notes”, Hangzhou, China, May 15-19, 2017.
