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Introduction
The objective Rel. 16 NR MIMO WID includes the following [1].
	· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· …


This contribution provides simulation results for the Type II CSI overhead reduction scheme (for the highlighted text above) proposed in the companion contribution [2]. 
Simulation results for Type II CSI overhead reduction
For performance evaluation of the proposed Type II overhead reduction scheme in [2], the non-full-buffer system-level evaluation is carried out for UMi channel model in medium (50% target RU) traffic loading scenario, and dynamic switching between SU-MIMO and MU-MIMO is considered in the simulation. The results are provided for 16 antenna ports with (N1, N2) = (4, 2), where we assume that the first dimension is horizontal and the second dimension is vertical. The relevant simulation parameters are enlisted in Table 1 in Appendix. 
Evaluation 1: M value (number of beams for frequency domain compression)
We first provide simulation results for different M values (number of beams for frequency domain compression) in order to determine an M value which achieves a reasonable performance-overhead tradeoff. The results are provided in Figure 1 for the following parameters, where the coefficient matrix C is un-quantized. 
· #SBs = K = 13 with SB size = 4
· #antenna ports at gNB, N = 16
· Spatial compression: L = 4 DFT beams
· Frequency compression: M = 2, 4, 8 DFT beams
As reference, no frequency domain compression (i.e., M = K = #SBs = 13) is considered. We can observe the following.
Observation 1: The proposed frequency domain compression with M = 8 DFT beams achieves good performance-overhead tradeoff – when compared with no frequency domain compression, ~38% overhead can be reduced with a small performance loss (~3% in avg. UPT).




[bookmark: _Ref525766551]Figure 1: Performance vs. overhead trade-off for different M values
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We next provide evaluation results for the quantized coefficient case. The 
· Proposed frequency compression scheme:
· Spatial compression: L = 4 DFT beams
· Frequency compression: M = 8 DFT beams
· Two different coefficient quantization (quan coef 1 and quan coef 2) are considered. 
· Reference: Rel. 15 Type II CSI with L = 4, 8-PSK phase, WB+SB amp
The results are provided in Figure 2. We can observe the following.
Observation 2: When compared with Rel. Type II CSI, the proposed scheme can reduce overhead by ~30% while maintaining similar performance (< 2% loss in avg. performance). 
	


[bookmark: _Ref525821373]Figure 2: Performance vs. overhead comparison between Rel. 15 Type II and proposed frequency compression scheme
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Conclusions
In this contribution, simulation results are provided for the Type II overhead reduction scheme proposed in [2]. The observations made are summarized as follows. 
Observation 1: The proposed frequency domain compression with M = 8 DFT beams achieves good performance-overhead tradeoff – when compared with no frequency domain compression, ~38% overhead can be reduced with a small performance loss (~3% in avg. UPT).
Observation 2: When compared with Rel. Type II CSI, the proposed scheme can reduce overhead by ~30% while maintaining similar performance (< 2% loss in avg. performance).
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[bookmark: _Ref525812457]Table 1: Simulation assumptions
	Parameters
	Value

	Simulation Type
	FTP1, 50% RU, Packet size = 500 kB

	Channel model
	UMi-2GHz

	Number of gNB (H,V) antenna elements, (M,N,P)
	(8,4,2), subarray partition, 100° downtilt

	(N1,N2), 1st dim = horizontal
	16 ports: (4,2)

	gNB (H,V) antenna spacing
	(0.5, 0.8)λ

	gNB/UE antenna polarizations
	gNB: (+45°,-45°); UE: (0°, 90°)

	Number of UE antennas
	2, dual-pol

	SU/MU pre-coding
	SLNR

	Scheduling
	SU/MU dynamic scheduling based on PF metric; up to 4 layers

	Channel estimation
	Non-ideal

	Transmission rank (per UE)
	1,2

	Receiver
	MMSE-IRC

	CSI schemes
	Ref: Rel. 15 NR Type II CSI
Candidate schemes: for Type II CSI overhead reduction

	Overhead
	DMRS, CSI-RS, PDCCH 



Rel 15, Type II	
Avg. UPT	5% UPT	Rank 2 overhead	1	1	1	Freq comp, quan coef 1	
Avg. UPT	5% UPT	Rank 2 overhead	0.98125697571489034	0.96682527094898241	0.69299999999999995	Freq comp, quan coef 2	
Avg. UPT	5% UPT	Rank 2 overhead	0.99445791479043977	0.98665080623843526	0.83499999999999996	


Freq comp, M=2	
Avg. UPT	5% UPT	overhead	0.82865509606456689	0.73282352941176476	0.15379999999999999	Freq comp, M=4	
Avg. UPT	5% UPT	overhead	0.90918505821012785	0.86835294117647066	0.30769999999999997	Freq comp, M=8	
Avg. UPT	5% UPT	overhead	0.97128776515963156	0.95470588235294118	0.61539999999999995	No freq comp (M=13)	
Avg. UPT	5% UPT	overhead	1	1	1	


