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1	Introduction
RAN4#102-e agreed with the WF on RedCap demodulation and CQI reporting requirements [1]. This contribution shows our simulation results and discusses the open issues on PMI and RI reporting requirements for RedCap.
2	PMI reporting requirements

[bookmark: _Ref100848057]Table 1	Simulation parameters for PMI reporting tests.
	1Rx UE or 2Rx UE
	Reference
	PMI test
	CBW / SCS
	Tx ports
	Antenna Configuration
	New / Reuse

	1Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 1 ULA high
	New

	2Rx
	Table 6.3.2.1.1-1 Test 1
	Single PMI, Type I, rank 1
	10 / 15
	4
	4 x 2 XP high
	Reuse

	1Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 1 ULA high
	New

	2Rx
	Table 6.3.2.2.1-1 Test 1
	Single PMI, Type I, rank 1
	20 / 30
	4
	4 x 2 XP high
	New
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	(a) FDD 15kHz
	(b) TDD 30kHz


[bookmark: _Ref100848063]Figure 1	Throughput ratio of followed PMI and random PMI. 

[bookmark: _Ref100848059]Table 2	Summary of the simulation results of PMI reporting tests.
	Configuration
	1Rx or 2Rx
	SNR for 70% of max tput for follow PMI / Tput ratio
	SNR for 80% of max tput for follow PMI / Tput ratio
	SNR for 90% of max tput for follow PMI / Tput ratio

	FDD 15kHz
	1Rx
	2.2dB / γ=3.2
	4.2dB / γ=2.8
	6.9dB / γ=2.2

	FDD 15kHz
	2Rx (For information)
	0.0dB / γ=2.3
	1.3dB / γ=2.1
	3.1dB / γ=1.8

	TDD 30kHz
	1Rx
	1.5dB / γ=3.4
	3.4dB / γ=2.7
	5.8dB / γ=2.3

	TDD 30kHz
	2Rx
	0.0dB / γ=2.1
	1.0dB / γ=2.2
	2.3dB / γ=2.0



Table 1 shows the simulation parameter agreed in [1]. Figure 1 shows throughput ratio of followed PMI and random PMI, and Table 2 summarizes the simulation results. According to the existing requirements, the SNR test points are set according to the 90% of the maximum throughput with followed PMI. According to our simulation results in Table 2, the throughput ratio, γ, is 1.8 or more. Since the existing PMI reporting tests with 4Tx set γ=1.3, our simulation shows we can reuse the existing test metric and requirements. 
Proposal 1: Reuse the existing test metrics of PMI reporting test for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz), i.e., 
· The minimum requirements are specified in terms of the ratio γ=tue/trnd, where tue is 90% of the maximum throughput observed at SNRUE using the precoders configured according to UE reports, and trnd is the throughput measures at SNRUE with random precoding. 
Proposal 2: Set γ=1.3 for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz). 
3	RI reporting test for 2Rx UE
One remaining open issue is whether to define RI reporting requirements for RedCap 2Rx UE. 
	· Option 1: Define RI reporting tests for RedCap 2Rx UE.
· Option 2: Not to define RI reporting tests for RedCap 2Rx UE.



According to the existing RI reporting test requirements, the minimum requirements are defined as the throughput ratio of follow RI and fixed RI (1 or 2), where TE configures CQI/PMI according to UE reports. This means the test is applicable only for 2Rx UE. We understand the motivation to ensure the RI reporting performance even for RedCap UE if it is capable of 2 receive antennas. We have no strong view for RI tests, but we think it is sufficient to define CQI reporting (fading/static condition) and PMI reporting test to ensure the CSI reporting performance for RedCap UE. 
Proposal 3: Not define RI tests for RedCap.
4	Summary
Proposal 1: Reuse the existing test metrics of PMI reporting test for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz), i.e., 
· The minimum requirements are specified in terms of the ratio γ=tue/trnd, where tue is 90% of the maximum throughput observed at SNRUE using the precoders configured according to UE reports, and trnd is the throughput measures at SNRUE with random precoding. 
Proposal 2: Set γ=1.3 for RedCap 1Rx/2Rx UEs (both FDD 15kHz and TDD 30kHz). 
Proposal 3: Not define RI tests for RedCap.
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