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1	Introduction
During the RAN1#90bis meeting in October, omission rules for partial reporting of Type I and Type II were agreed as shown below [1]:
Agreement:
For NR CSI reporting on PUSCH, Part 2 information bits of partial subbands can be omitted.  
· Support the following priority rule to omit partial Part 2, where the priority level goes from high to low from Box #0 to Box #2N, and the omission granularity is one box in the following picture
· N is the number of CSI reports in one slot
· The CSI report numbers correspond to the order in the CSI report configuration
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· Down-select one of the following Alts for CQI calculation in RAN1#91
· Alt 1: Subband CQI for each omitted subband is calculated assuming PMI in the nearest subband(s) with Part 2 reporting
· Alt 2: Subband CQI for each omitted subband is calculated assuming PMI in this subband

The open issue regarding subband CQI calculation was discussed in RAN1#91 [2], but no agreement was reached. During RAN1#NR 1801, we proposed Alt 1 as the solution with detailed CQI calculation algorithms [3], however again the proposal was declined, and no agreed solution was arrived. 

In this contribution we discuss again the remaining issue on Type II CSI omission and propose a method to predict the payload of Type II CSI report, which solves fundamentally the variable payload issue of Type II CSI reporting, thus the omission issue and the CQI calculation issue coming with it. 
2	Reciprocity Based Type II CSI Report Payload Prediction
Problem with the type II CSI reporting is the number of reported orthogonal beams changes with UE transmission scenarios, therefore the reported CSI payload size. It is impossible to non-causally predict and allocate resources for type II CSI reporting until the CSI is ready to be reported at UE side. Simple solutions like fixed resource allocation may result to either a waste or insufficiency of signalling resource, which therefore comprises the system performance. 

Omission rules are defined in 3GPP NR R15 MIMO discussion for type II CSI reporting. When pre-allocated/assigned signalling resources (CSI report container) is insufficient to carry type II CSI report, component carrier index based priority rule and frequency domain decimation will be applied, CSI report will be partially dropped to fit the container. The motivation of type II CSI reporting is for high resolution beamforming and high order multi-user transmission, partially omission of CSI report will significantly reduce the system performance of type II CSI reporting. 

Here we propose a method to predict and allocate the signalling resource for type II CSI reporting by exploring channel reciprocity between UL and DL in NR MIMO system. In UL, gNB estimates the orthogonal beam number as well as rank of UE UL channel, and use the information to configure the type II CSI reporting for DL channel estimation and accordingly allocate the signalling resource for a UE. UE will estimate type II CSI based on the configuration and fit in report to the allocated resource. Because partial omission of CSI report or a waste of signalling resource are avoided, best signalling overhead efficiency is achieved while type II CSI reporting performance is guaranteed in this way.
Type II CSI Reporting:
To configure type II CSI reporting with a certain antenna ports layout and a beam oversampling rate, below parameters need to be signalled to UE:: number of the reported orthogonal beams
WB or WB+SB: coefficients amplitude reporting mode
QPSK or 8PSK: coefficients phase reporting quantization  
: bit allocation parameter, the first  leading coefficients are reported with higher resolution

All these parameters impact the report payload size, one table for  and  is shown in R1-1709232. Here the table is attached for illustration purpose. 
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It can be seen that besides the parameters listed above, to configure type II CSI reporting, because the combing coefficients of orthogonal beams are reported separately for each layer, channel rank information also impact the CSI report payload size. 
Parameter and Rank Estimation at gNB:
To predict type II CSI report payload size, gNB first measures UE’s UL channel based on UL reference signal (eg. SRS), and then using the UL channel information to infer the DL channel based on UL-DL channel reciprocity. With the DL channel information, gNB configures the type II CSI reporting (, , WB or WB+SB for amplitude report, QPSK or 8PSK for phase quantization), and together with the channel rank information the CSI report payload size (UL resource allocation for CSI report). 

Several factors may also be considered on configuring the type II CSI reporting, such as UE speed and system capacity. For example, when UE speed is high and CSI reporting resource allocation is approaching the system capacity upper bound, less beams with only WB amplitude reporting can be configured to lower the report overhead while maintaining an acceptable performance for type II CSI reporting.

Detail implementation for inference of DL channel based on UL-DL reciprocity is up to gNB design, we give an example here:
: can be estimated based on UL averaged channel as there is a reciprocity between UE UL and DL channel.
WB or WB+SB amplitude report: can be estimated based on the UL channel frequency selectivity.
QPSK or 8PSK: can be estimated/determined based on system capacity.
: can be estimated/determined based on system capacity.

We can see that in order to support the payload prediction and best usage of signaling resource, Type II CSI reporting should be dynamically configured. Therefore, we propose to modify the current RRC based Type II CSI reporting configuration and adopt more dynamical way. 

Proposal 1: Parameter , the number of selected beams needs to be signalled to guide UE on CSI report content preparing. The signalling of parameter  can either be implemented by MAC-CE or DCI based on the trade-off between dynamicity or overhead control. 

Other Considerations:
· For FDD system, the reciprocity is less preferable than TDD system. However, as the proposed method relies on the long-term wideband averaged spatial channel information, it also works in FDD system. 
· For UE transmit antenna switching: UE transmit antenna switching can be enabled to guarantee that complete UL channel can be acquired at gNB side. When only partial UL channel is available, for example only one transmit antenna associated with one polarization is available in UL (single UE transmit antenna case), the above described method also works. 
· CBSR can be applied together with the proposed method to ensure correct UE CSI reporting behavior. For example, when UE dominant Eigenvector correlates with several beams and gNB sets , CBSR can be enabled and properly set to prevent those less preferable orthogonal beams from being reported. 

Proposal 2: study and enhance UE antenna switching and CBSR to assist reciprocity based Type II CSI reporting payload prediction. 
3	Conclusions
In this paper, we introduced the reciprocity-based Type II CSI reporting payload prediction and proposed the according specification modification. The method described can fundamentally solve the variable payload issue of Type II CSI, thus the omission issue and CQI calculation issue together with it. Specifically, we propose:

Proposal 1: Parameter , the number of selected beams needs to be signalled to guide UE on CSI report content preparing. The signalling of parameter  can either be implemented by MAC-CE or DCI based on the trade-off between dynamicity or overhead control. 

Proposal 2: study and enhance UE antenna switching and CBSR to assist reciprocity based Type II CSI reporting payload prediction. 
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(Ny,N,) = (4,4), Z=3 (8-PSK phase), for K leading coefficients
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- Nllog,(0,0,)1| selection () | O OT2L) |3X QLD oyony | IXE=1per | ) o1 Kyper | (WB + 10 SBs)
[log, 2L] per | per layer layer
layer
layer

2 4 [7 or 8] 2 9 22 3 9 142

3 4 [100r12] 3 15 32 3 13 192

4 4 11 or 16] 3 21 39 5 19 279

Rank 2 payload (bits)

2 4 [7org] 4 18 33 6 18 273

3 4 [100r12] 6 30 50 6 26 370

4 4 [11 0or 16] 6 42 63 10 38 543

() Note:

+ K=4,4,and 6 for L=2, 3, and 4, respectively
+ In this example (for illustrative purposes), it is assumed that all p'y’ > 0. The PMI payload is reduced when p’+?’ = 0. Details FFS.
() Note: Itis FFS if beam selection is signaled jointly using [log, (*3")] bits vs. independently using log, (N, ) bits per beam; only one approach

will be specified. This example uses [log, (*5")] bits to calculate total WB payload and total payload.




