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Background
As per [1], RAN4 left some open issues for RedCap CQI test. In this paper, we provide our views on these open issues.
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Discussions

Static channel matrix used for 1Rx UE and SNR test point offset for CQI reporting tests
One issue is static channel matric for 1RX UE, we provide the candidate options as follows:
	Way forward: Static channel matrix used for 1Rx UE and SNR test point offset for CQI reporting tests
· Interested companies are encouraged to evaluate the options for the static channel matrix and SNR test point offset.
· Option 1: Set the static channel matrix in the frequency domain as . Set SNR test point X=[0]dB lower than 2Rx test case.
· Option 2: Keep the previous agreement on the static channel matrix in the frequency domain, that is, . Set SNR test point X=3dB lower than 2Rx test case.



Based on our understanding, channel matrix in option 1 means signals transmitted in two transmitted antenna are combined in orthogonal direction which means no combination gain can be get. However, option 2 means two transmitted signals are combined in same phase which means 3dB gain can be get. Both options can apply for CQI test since both matrix can be used for post SINR calculation and CQI calculation. 

However,  has been defined for 1T2R static channel matrix  in B.1.1 in TS 38.101 which means two signals are received in same phase. To be aligned with 1T2R static channel matrix, we slightly prefer option 2 but has no strong views.

Proposal 1:  (Slightly preferred) Keep the previous agreement on the static channel matrix in the frequency domain, that is, . Set SNR test point X=3dB lower than 2Rx test case.

CSI pattern for HD-FDD/FDD pattern

	Agreement: CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD
· Configure the following parameters for CQI feedback scheduling pattern in static/fading condition (periodic CSI reporting) for both FD-FDD and HD-FDD:
· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: [14ms]
· Interested companies are encouraged to evaluate the performance difference between CQI delay 14ms and 10ms in RAN4#104-bis-e. If significant performance degradation is observed compared with CQI delay 10ms, RAN4 will revisit the CQI/RI/PMI delay
· If CQI delay 10ms is applied, consider CSI periodicity and offset is set to 10/5.



The two candidate options for CSI pattern are listed as follows:
· CSI pattern 1:

· CSI-RS periodicity and offset: 10/1
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 14ms

· CSI pattern 2:

· CSI-RS periodicity and offset: 10/5
· CSI-Report periodicity and offset: 10/9
· CQI/RI/PMI delay: 10ms

The simulation results for FR1 FDD 1RX are captured in Table 2-1:
Table 2-1: Simulation results for FR1 FDD 1RX 
	SNR(dB)
	CQI delay
	TP ratio of follow CQI/  Median CQI
	Median CQI
	Prob of(Median CQI-1<CQI< Median CQI+1)
	BLER with follow CQI

	6
	10ms
	1.54
	7
	0.42
	0.16

	6
	14ms
	1.40
	7
	0.42
	0.21

	7
	10ms
	1.60
	8
	0.41
	0.16

	7
	14ms
	1.49
	8
	0.41
	0.19



The simulation results for FR1 FDD 2RX are captured in Table 2-2:

Table 2-2: Simulation results for FR1 FDD 2RX 
	SNR(dB)
	CQI delay
	TP ratio of follow CQI/  Median CQI
	Median CQI
	Prob of(Median CQI-1<CQI< Median CQI+1)
	BLER with follow CQI

	6
	10ms
	1.34
	9
	0.58
	0.19

	6
	14ms
	1.25
	9
	0.58
	0.23

	7
	10ms
	1.27
	9
	0.47
	0.18

	7
	14ms
	1.20
	9
	0.47
	0.22



Based on our simulation results, the performance degradation for 14ms CSI delay is obvious compared to 10ms CSI delay but still satisfy the metric γ≥1.05. Therefore, we suggest to keep baseline agreement. I.e.14ms CSI delay.
Proposal 2: Use following CSI feedback pattern for HD-FDD/FDD CQI requirements
· CSI-RS periodicity and offset: 10/1 (Periodic)
· CSI-Report periodicity and offset: 10/9 (Periodic)
· CQI/RI/PMI delay: 14ms
Conclusion
In this paper, we provide our views on remain issues for RedCap CQI requirements. The proposals are:
Proposal 1:  (Slightly preferred) Keep the previous agreement on the static channel matrix in the frequency domain, that is, . Set SNR test point X=3dB lower than 2Rx test case.
Proposal 2: Use following CSI feedback pattern for HD-FDD/FDD CQI requirements
· CSI-RS periodicity and offset: 10/1 (Periodic)
· CSI-Report periodicity and offset: 10/9 (Periodic)
· CQI/RI/PMI delay: 14ms
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