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1 Introduction

In this contribution we have evaluated CSI performance of PMI simulations from the Way forward [1]
2   Discussion
Our simulation assumptions are based on the way forward [1].
2.1 Common test setup

	Simulation assumptions
	Units:
	FDD:
	TDD:

	Bw/SCS
	MHz/kHz
	10/15
	40/30

	(N1,N2)
	Number of antennas
	(8,1), (4,2) for 16 ports

(16,1), (8,2), (4,4) 32ports
	(8,1), (4,2) for 16 ports

(16,1), (8,2), (4,4) 32ports

	(O1,O2)
	DFT Oversampling factor
	(4,4), (4,1) when N2 =1
	(4,4), (4,1) when N2 =1

	MCS
	N/A
	13
	13

	Rank
	N/A
	2
	2

	Tdd-pattern
	N/A
	N/A
	7D1S2U (no data on special slot)

	Channel model
	Simplified TDL channel (delay spread and doppler)
	TDLA30-5
	TDLA30-5

	Antenna correlation
	N/A
	High
	High

	Codebook
	Type
	Single panel type 1
	Single panel type 1

	Carrier frequency
	GHz
	3.5
	3.5

	Rx antennas
	Qty.
	2, and 4
	2, and 4

	NZP-CSI-RS ports
	Qty.
	16, 32
	16, 32

	CSI-RS periodicity
	Slots
	10
	10

	CSI-rS feedback
	Slots
	5
	5

	Receiver
	Type 
	MMSE-IRC
	MMSE-IRC

	ZP-CSI-RS/CSI-IM
	Qty.
	4 ports
	4 ports

	Beamsteering model
	N/A
	38.101-4 Annex B  

B.2.3.2.3
	38.101-4 Annex B  

B.2.3.2.3


3 Results
3.1 16Tx port FDD
Table 1 16 port FDD SNR for 90% through and corresponding gain
	Antenna array layout
	SNR@90% max throughput [dB]
	Gain [γ]

	(8,1) 2Rx 
	11.2
	5

	(4,2) 2Rx
	11.4
	3.3

	(8,1) 4Rx 
	6.6
	6.4

	(4,2) 4Rx
	6.7
	4.4
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Figure 1 Throughput curve for 16 port FDD

In Figure 1 the throughput curves for 16 port FDD are plotted when following PMI report, as well as when choosing a random precoder. What can be seen is that the antenna configuration has small impact when it comes to following the PMI report.
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Figure 2 Throughput ratio curve for 16 port FDD

In Figure 2, the Gain can be seen from following PMI report for 16 port FDD.
3.2 16Tx port TDD
Table 2  16 port TDD SNR for 90% through and corresponding gain

	Antenna array layout
	SNR@90% max throughput [dB]
	Gain [γ]

	(8,1) 2Rx 
	12.8
	5.1

	(4,2) 2Rx
	12.9
	3.8

	(8,1) 4Rx 
	8.1
	6.7

	(4,2) 4Rx
	8.1
	4.9
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Figure 3 Throughput curve for 16 port TDD

In Figure 3 the throughput curve for 16 port TDD test cases are shown.
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Figure 4 Throughput ratio curve for 16 port TDD

In Figure 4, the gain from following PMI compared to reporting a random precoder for 16 port TDD can be seen.
3.3 32Tx port FDD
Table 3 32 port FDD SNR for 90% through and corresponding gain
	Antenna array layout
	SNR@90% max throughput [dB]
	Gain [γ]

	(16,1) 2Rx
	9.4
	10.6

	(8,2) 2Rx 
	9.7
	6.8

	(4,4) 2Rx
	9.4
	7

	(16,1) 4Rx
	4.7
	13.1

	(8,2) 4Rx 
	4.9
	9.6

	(4,4) 4Rx
	4.8
	8.8


[image: image5.png]PDSCH Throughput [Mbps]

FDD 10MHz/15kHz 32 ports

45

40

35 H

EY

R

3

15

10

T
—<—Follow pmi (16.1) 2Rx
—>—Random pmi (16.1) 2Rx
——Follow pmi (8.2) 2Rx
-~ Random pmi (8.2) 2Rx
— & —Follow pmi (4.4) 2Rx

- -Random pmi (4.4) 2Rx
— = ~Follow pmi (16.1) 4Rx
—+-Random pmi (16.1) 4Rx
—+ ~Follow pmi (8.2) 4Rx
-~ ~Random pmi (8.2) 4Rx
— v ~Follow pmi (4.4) 4Rx

- = -Random pmi (4.4) 4Rx

2 EY

5 10 15 20
SNR [dB]




Figure 5 Throughput curve for 32 port FDD

Figure 5 contains the throughput curves for 32 port FDD both following PMI report compared to choosing a random precoder.
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Figure 6 Throughput ratio curve for 32 port FDD

In Figure 6, the gain for 32 port FDD is shown.
3.4 32Tx port TDD

Table 4 32 port TDD SNR for 90% through and corresponding gain
	Antenna array layout
	SNR@90% max throughput [dB]
	Gain [γ]

	(16,1) 2Rx
	13.2
	7.7

	(8,2) 2Rx 
	13.6
	4.9

	(4,4) 2Rx
	13.6
	4.9

	(16,1) 4Rx
	7.9
	10.8

	(8,2) 4Rx 
	8.2
	7.1

	(4,4) 4Rx
	8.2
	6.7
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Figure 7 Throughput curve for 32 port TDD

In Figure 7, the throughput curve for 32 port TDD following PMI report and choosing a random precoder can be seen.
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Figure 8 Throughput ratio curve for 32 port TDD
In Figure 8 the Gain from following PMI can be seen for 32 port TDD.
4 Conclusion

In this contribution we have evaluated the CSI performance of following PMI reporting compared to using a random precoder. What can be observed is that reporting a random PMI does have a major impact on demodulation performance for the larger antenna arrays.
Proposal 1: Introduce requirements for 16 ports and 32 ports for both FDD and TDD.
Proposal 2: Configure test setup for PMI with antenna layout (N1,N2) = (4,2) for 16 ports and (8,2) for 32 port cases

Proposal 3: FFS regarding CSI requirements with higher MCS
Proposal 4: FFS regarding CSI requirements with  up to 4 layers
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