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Introduction
One of the remaining details on NR CSI acquisition is the subband size for CSI reporting. The challenge is that on one hand, smaller CSI subband size would provide finer granularity for channel state information feedback and thus generally better downlink system performance. On the other hand, NR bandwidth can be up to a few hundreds of MHz and small CSI subband size means large uplink feedback overhead. In this contribution, we present some preliminary system level simulation results on system performance vs. CSI subband sizes.
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Simulation setup
A system at 4GHz carrier frequency and with a bandwidth of 100MHz is considered. A subcarrier spacing of 60kHz is used, which resulting in 14-symbol slots each of 0.25ms in duration.   The total number of RBs in the bandwidth is then 136 with about 98% of useful bandwidth. CSI subband sizes from 1RB to 8RBs are considered, corresponding to 0.7MHz to 5.8 MHz of subband bandwidth.  The system parameters are summarized in  Table 1 below.
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	Carrier Freq. 
	BW (MHz)
	SCS (kHz)
	Useful BW (%)
	RBs
	Subband size (RB)
	Subband size (MHz)
	Number of Subbands
	OFDM symb duration (us)
	Slot duration (ms)
	OFDM symbols per slot

	4GHz
	100
	60
	97.92
	136.0
	1
	0.7
	136
	16.67
	0.25
	14

	
	
	
	
	
	2
	1.4
	68
	
	
	

	
	
	
	
	
	3
	2.2
	45
	
	
	

	
	
	
	
	
	4
	2.9
	34
	
	
	

	
	
	
	
	
	5
	3.6
	27
	
	
	

	
	
	
	
	
	6
	4.3
	23
	
	
	

	
	
	
	
	
	7
	5.0
	19
	
	
	

	
	
	
	
	
	8
	5.8
	17
	
	
	



A 32 antenna array (M, N, P) = (8,2,2) was used in the system simulation under 3D UMi. Both SU-MIMO with type I CSI feedback and MU-MIMO with type II feedback are studied. Other simulation assumptions can be found in the Appendix.
Simulation results
The downlink system performance as a function of subband size is shown in Figure 1.  The baseline is 1RB per CSI subband. For SU-MIMO with type I CSI feedback, when the CSI subband size increase from 1RB to 8RBs, there is a UE throughput loss of about 10% in mean and about 20% in cell edge.  A slightly higher loss is observed for MU-MIMO with type II CSI feedback, i.e. about 12% in mean and 22% in cell edge.  The losses increase almost linearly with the subband size.  
[bookmark: _Toc494750062]When CSI subband size increased from 1RB to 8RBs, throughput loss of about 10% in mean and 20% in cell edge is observed for SU-MIMO with type I CSI feedback.
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Given these preliminary observations, small subband size is desirable from performance perspective.   On the other hand, the performance loss is quite gradual as the subband size increases.  So trade off between performance and feedback overhead should be considered in selecting CSI subband size in NR. 
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Conclusions
In this contribution we made the following observations:
Observation 1	When CSI subband size increased from 1RB to 8RBs, throughput loss of about 10% in mean and 20% in cell edge is observed for SU-MIMO with type I CSI feedback.
Observation 2	Similar performance loss is observed for MU-MIMO with type II CSI.
 
Based on the discussion in this contribution we make the following proposal:
Proposal 1	Trade off between performance and feedback overhead should be considered in selecting CSI subband size in NR.

Appendix: Simulation assumptions
	Simulation Parameters

	Carrier frequency
	4 GHz

	Bandwidth
	100 MHz

	Subcarrier spacing
	60 kHz

	Slot duration
	¼ ms

	Scenarios
	3D UMi

	Antenna Configurations
	8x2, 1x1 virtualization

	Cell layout
	57 homogeneous cells

	Wrapping
	Radio distance based

	UE receiver
	2Rx, MMSE-IRC

	CSI periodicity
	5 ms

	CSI delay
	5 ms

	CSI mode
	PUSCH Mode 3-2
Type I codebook with config 1
Type II codebook with 4 orthogonal beams

	Outer loop Link Adaptation
	Yes, 10% BLER target

	UE noise figure
	9 dB

	eNB Tx power
	43 dBm 

	Traffic model
	FTP Model 1, 500 kB packet size

	UE speed
	3 km/h

	Scheduling
	Proportional fair in time and frequency

	DMRS overhead
	2 DMRS ports

	CSI-RS
	32 ports
Overhead accounted for.
Channel estimation error modelled.
Interference estimation error modelled,

	HARQ
	Max 5 retransmissions

	Antenna spacing
	0.8 lambda in vertical, 0.5 lambda in horizontal

	Handover margin
	3 dB
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