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1. Introduction
In RAN1#87, it was agreed to study the benefit of involving UE in selecting CSI report setting. In this paper, we give detail design on the UE assistant CSI report setting selection. 
Agreements:
· Study the benefit of involving UE in selecting CSI report setting based on its measurement. 
· CSI report setting may include the granularity of spatial domain (e.g. rank and beam(s) selection) and frequency/time domain (e.g. wideband/subband or subband size).
· Including of other domains are not precluded. 
· UE selection is under certain constraint configured by network. (same as LTE)
· Study UE assisted/selected CSI report setting, with the following use cases:
· Example-1: UE may recommend the best CSI report setting/s to help network configure CSI feedback. (Network can overwrite UE’s recommendation) 
· Example-2: Network can configure multiple candidate CSI report settings for UE to select, and UE indicates its selection along with CSI report (e.g. “Enhanced” RI can be used for UE to indicate its selection)
· Others are no precluded
· Note: LTE actually support multiple types of UE selected feedback “format”:
· RI (may change the payload of the CSI)
· CRI (may change the payload of the CSI)
· Orthogonal beam pattern for Rel. 13 Rank 3-4 codebook (no impact on the payload of the CSI)

2. Motivation for UE assistant CSI report selection

CSI granuality is an important aspect when determine the efficiency of feedback framework. CSI granuality can be in different domains, e.g. in frequency domain where CSI could be in wideband or subband report with different size of subband; in spatial domain where CSI could be in high rank or low rank and high resolution explicit feedback or low resolution implicit feedback; or in time domain where CSI could be long term feedback or short term feedback. 
How to decide the granuality is a very complicated issue as it depends on the radio environment, system load on control channel, QoS of the traffic etc. For example, the channel with NLOS propagation has larger frequency fluctuations than the one in LOS condition. Thus it’s more efficient to have subband low spatial resolution CSI for NLOS case while wideband high resolution spatial CSI for LOS channel. In summary, both network and UE should be involved in deciding the feedback payload bits and CSI granuality in frequency, time and spatial domain. 

Proposal: UE assisted CSI format selection should be supported in NR 

3. The scope of UE assisted CSI reporting setting
As the name tells, the CSI reporting setting is about what format the channel state information to be reported. The following is a example list of CSI format which can be recommended by UE: 
· Spatial domain: 
· range of ranks: Based on the observed channel information, UE may decide a range of possible ranks for the 
· range of beam(s) selection
· Granularity of codebook (e.g. Type I or II)
· Frequency domain: 
· wideband/subband (including the index(es) of UE selected subband)
· Time domain: the validation period for the CSI report (Implying that there is no need to change )

In addition, UE may recommend a few other transmission parameter (non-traditional “CSI”), for example:
UE may recommend the preferable codeword to layer mapping (see [2]). 
UE may recommend the perferable DMRS pattern if multiple DMRS pattern agreed in NR (see [3]). 
UE may report the observed QCL status between RSs. (see [4])

Proposal: The scope of UE assistant format selection should at least cover spatial, frequency and time domain. In addition, it may cover the selection of codeword to layer mapping pattern, DMRS pattern and the observed QCL status between RS ports. 

4. Two stages UCI reports design
We propose to design UCI report in a two stage framework. Similar structure was adopted in LTE where RI or CRI is separated encoded which can determine the format and size of other CSI reports. To make it more generic, we call the first stage as FI (Format Indicator) while the second stage as regular CSI. 

1. gNB configures multiple CSI reporting settings to a UE, E.g.
a. CSI reporting setting-1 is rank-1, wideband PMI, wideband CQI. 
b. CSI reporting setting-2 is rank-1, no PMI (same as last reported PMI) and subband CQI. 
c. CSI reporting setting-3 is rank-2, wideband PMI, wideband CQI. 
2. Based on the observed channel, UE selects one CSI reporting setting. 
3. UE reports Format Indicator (FI) to indicate the selected CSI reporting setting. 
a. The size of FI is based on the configured CSI reporting setting. E.g. for 8 settings, 3 bits FI is needed. 
4. UE reports CSI following the selected reporting setting
Proposal: gNB can configure a list of CSI reporting settings for UE to select. And UE reports the index of selected CSI reporting setting in uplink control channel (separated encoded than CSI, similar to LTE RI).The CSI reporting setting will determine the format, payload and granularity of the CSI report. 


5. Conclusion
In this contribution, we give our view on the CSI acuisition framework. We propose a two-stage CSI feedback framework. Stage-1 is FI to select the CSI reporting setting and stage-2 is the CSI following the selected CSI reporting setting. 
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