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1 Introduction
   The wayforward [1] was discussed in RAN1-88bis and the agreements are made and shown below. 
Agreements:
· Study mechanisms targeting efficient use of peak and/or average CSI overhead for CSI feedback Type II.

· For Category I, e.g.

· Mechanism 1: Frequency selective precoding feedback with delay-related parameter(s) (e.g. R1-1704884, R1-1705927)

· Mechanism 2: Differential CSI reporting in time domain h(e.g. R1-1705349, R1-1705588)

· Mechanism 3: Uneven quantization bit allocation for the beam amplitudes or/and phases (e.g. R1-1705076)

· Mechanism 4: Matrix quantization considering inter-layer orthogonality for W2(e.g., R1-1704408)

· Note: performance should be also considered for overhead reduction 

· Other examples are not precluded. 

   In this contribution, we further discuss Mechanism1 for CSI codebook type II overhead reduction.
2 Discussion on frequency selective precoding feedback
   In [2][3], the frequency selective precoding feedback with delay parameters is a useful technology to reduce the CSI reporting overhead. According to [3], compared to Type II with subband reporting, it can offer 55% overhead reduction. 
   Reducing DL RS density, e.g. CSI-RS, is one of NR key features. When CSI-RS frequency domain density reduction is enabled and channel impulse response (CIR) is estimated based on CSI-RS, aliasing-free window size of estimated CIR is shorten. For different CSI-RS frequency density values, considering subcarrier spacing of 15 KHz, the detailed aliasing-free window size is provided in table 1. 
   As the UE experiences the channel with small delay spread, and it is reasonable that the serving gNB enables the frequency selective precoding feedback with delay parameters for CSI reporting overhead reduction. However, UE may move around within the cell coverage and the channel delay profile may become larger. As shown in Fig1, if channel delay spread is larger than CSI-RS aliasing-free window, the estimated CIR is distorted due to aliasing effect and it is impossible for UE to derive correct CIR based on CSI-RS. The estimation error of CIR highly depends on channel, subcarrier spacing and CSI-RS density. Therefore, NR shall study the robustness of precoding feedback with delay parameter(s) for the case that CSI-RS frequency domain density reduction is enabled and channel delay profile is larger delay spread. 
    Proposal 1: The robustness of frequency selective precoding feedback with delay parameter(s) shall be verified and NR shall study the case that CSI-RS frequency domain density reduction is enabled and channel delay profile is larger delay spread.
	frequencyDensity
(RE/Port/PRB)
	CSI-RS spacing
 (unit: KHz)
	aliasing-free window size 
(unit: us)

	1
	180 KHz
	5.56

	0.5
	360 KHz
	2.78


Table 1: aliasing-free window size for subcarrier spacing of 15 KHz
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Figure 1: Example of aliasing effect
3 Conclusion

   Finally we have,

Proposal 1: The robustness of frequency selective precoding feedback with delay parameter(s) shall be verified and NR shall study the case that CSI-RS frequency domain density reduction is enabled and channel delay profile is larger delay spread.
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