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Background
In last meeting, WF on [110][125] NR_redcap_enh_demod was agreed, in this contribution we provide our views on open issues.
1   Discussions 
In last meeting RAN4 agreed to use following CSI-RS and PDSCH PRB size configuration:
	CSI-RS configuration for CSI reporting requirements
· Configure BWP/PDSCH/CSI-RS PRB size as follows:
	
	CQI reporting tests (static/fading)
	PMI reporting test

	FDD
CBW/SCS=10MHz/15kHz
	BWP: 52 RBs 
CSI-RS: 24RBs (PRB 0 to 23)
PDSCH:15 RBs (PRB 0 to 14))
	BWP: 52 RBs 
CSI-RS: 28RBs (PRB 0 to 27)
PDSCH: 25RBs (PRB 0 to 24)

	TDD
CBW/SCS=20MHz/30kHz
	BWP: 51 RBs 
CSI-RS: 24RBs (PRB 0 to 23)
PDSCH: 7RBs (PRB 0 to 6)
	BWP: 51 RBs 
CSI-RS: 24RBs (PRB 0 to 23)
PDSCH: 15RBs (PRB 0 to 14)

	Note: BWP size is same as the transmission bandwidth in TS38.101-1 5.3.2. 





All existing CSI test have almost same PRB size for PDSCH and CSI-RS, but for eRedCap CSI test, due to the peak date rate limitation, PDSCH PRB size should be smaller than CSI-RS, which may cause potential performance degradation, especially for TDD CQI test. In order to check the performance degradation, we run the simulations for CQI and PMI tests and the results have been captured in clauses 3.1 to 3.3. 
CQI Static conditions 
RAN4 agreed to evaluate CQI performance under static conditions to check whether to apply the same test points as Rel-17 RedCap CQI reporting requirements in static condition.
	CQI reporting test in static condition
· Interested companies are encouraged to provide the simulation results whether to apply the same test points as Rel-17 RedCap CQI reporting requirements in static condition.
· SNR=5/6dB and SNR=11/12dB for FDD/HD-FDD/TDD with 1Rx.
· SNR=8/9dB and SNR=14/15dB for FDD/HD-FDD/TDD with 2Rx.


The simulation results are summarized in Table 3-1: 
Table 3-1: Simulation results for CQI under AWGN conditions
	SNR (dB)
	1Rx UE
	2Rx UE

	
	Median CQI
	Rate of reported CQI in range of median CQI +/- 1
	BLER at median CQI
	BLER at Median CQI - 1
	BLER at Median CQI + 1
	Median CQI
	Rate of reported CQI in range of median CQI +/- 1
	BLER at median CQI
	BLER at Median CQI - 1
	BLER at Median CQI + 1

	4
	6
	100%
	0
	0
	0.99
	6
	100%
	0
	0
	1

	6
	7
	100%
	0.01
	0
	0.91
	7
	100%
	0.01
	0
	1

	8
	8
	100%
	0
	0
	0.91
	8
	100%
	0
	0
	1

	10
	9
	100%
	0
	0
	0.74
	9
	100%
	0
	0
	0.93

	12
	10
	100%
	0
	0
	0.71
	10
	100%
	0
	0
	0.72

	14
	11
	100%
	0.01
	0
	1
	11
	100%
	0
	0
	0.78

	16
	12
	100%
	0
	0
	0.91
	12
	100%
	0
	0
	0.96



CQI Fading conditions 
RAN4 agreed to evaluate CQI performance under fading conditions to check whether to apply the same test points as Rel-17 RedCap CQI reporting requirements in static condition.
	CQI reporting test in fading condition
· Interested companies are encouraged to provide the simulation results whether to apply the same test points and requirements as Rel-17 RedCap CQI reporting requirements in fading condition.
· SNR=9/10dB and SNR=15/16dB for FDD/HD-FDD/TDD with 1Rx.
· SNR=6/7dB for FDD/HD-FDD/TDD with 2Rx.
· Requirements:
· A CQI index not in the set {median CQI - 1, median CQI, median CQI + 1} shall be reported at least α% of the time where α = 20%.
· Throughput ratio of follow CQI and fixed median CQI shall be ≥ γ, where γ = 1.05
· Average BLER with follow CQI shall be greater than or equal to 0.02.


The simulation results are captured in Table 3-2.
Table 3-2: Simulation results for CQI under fading channel
	SNR(dB)
	FDD
	TDD

	
	1Rx
	2RX
	1Rx
	2RX

	
	Median CQI
	BLER
	Alpha
	Gama
	Median CQI
	BLER
	Alpha
	Gama
	Median CQI
	BLER
	Alpha
	Gama
	Median CQI
	BLER
	Alpha
	Gama

	4
	6
	0.24
	0.39
	1.24
	8
	0.31
	0.43
	0.94
	6
	0.30
	0.46
	1.02
	8
	0.35
	0.45
	0.86

	5
	7
	0.25
	0.39
	1.21
	8
	0.26
	0.38
	1.10
	7
	0.30
	0.47
	0.98
	9
	0.42
	0.47
	0.87

	6
	8
	0.23
	0.41
	1.17
	9
	0.28
	0.42
	1
	8
	0.30
	0.45
	0.94
	9
	0.35
	0.46
	0.85

	7
	8
	0.24
	0.39
	1.14
	9
	0.23
	0.37
	1.13
	8
	0.31
	0.45
	0.92
	9
	0.28
	0.40
	0.94

	8
	9
	0.22
	0.42
	1.12
	10
	0.23
	0.42
	1.15
	9
	0.30
	0.47
	0.91
	10
	0.33
	0.48
	0.95

	9
	9
	0.23
	0.40
	1.13
	11
	0.22
	0.45
	1.14
	9
	0.30
	0.44
	0.92
	11
	0.40
	0.51
	1.00

	10
	10
	0.20
	0.43
	1.20
	11
	0.21
	0.44
	1.14
	9
	0.29
	0.35
	0.94
	11
	0.32
	0.48
	1.00

	11
	10
	0.22
	0.40
	1.19
	12
	0.19
	0.51
	1.14
	10
	0.28
	0.47
	0.99
	12
	0.42
	0.58
	1.08

	12
	11
	0.20
	0.43
	1.15
	12
	0.19
	0.47
	1.14
	11
	0.25
	0.48
	0.99
	12
	0.35
	0.60
	1.06

	13
	11
	0.20
	0.40
	1.15
	12
	0.18
	0.46
	1.13
	11
	0.23
	0.48
	1.04
	12
	0.28
	0.53
	1.07

	14
	12
	0.19
	0.47
	1.14
	13
	0.17
	0.56
	1.13
	12
	0.22
	0.58
	1.06
	13
	0.32
	0.66
	1.06

	15
	12
	0.19
	0.45
	1.11
	13
	0.17
	0.58
	1.10
	12
	0.20
	0.56
	1.07
	13
	0.27
	0.70
	1.06

	16
	13
	0.19
	0.56
	1.10
	14
	0.15
	0.67
	1.13
	13
	0.20
	0.63
	1.05
	13
	0.23
	0.66
	1.07

	17
	13
	0.17
	0.56
	1.08
	14
	0.15
	0.72
	1.09
	13
	0.16
	0.66
	1.05
	14
	0.26
	0.71
	1.04


We observe that due to the large span of PDSCH and CSI-RS frequency allocation, for most SNR points of TDD, the throughput gain of follow CQI is quite limited and for some SNR points, the negative gain can be observed. Therefore, we don’t think it’s feasible to define CQI requirements under fading channel.
Observation 1: For most SNR points of TDD, the throughput gain of follow CQI is quite limited and for some SNR points, the negative gain can be observed.
PMI Fading conditions 
RAN4 agreed to evaluate PMI performance to check whether to apply the same test points as Rel-17 RedCap.
	PMI reporting tests
· Interested companies are encouraged to provide the simulation results whether to apply the same test points and requirements as Rel-17 RedCap PMI reporting requirements for FDD/HD-FDD/TDD with 1Rx/2Rx.
· Set the test metric as , where  is 90 % of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding based on type I Single Panel codebook.
· γ=1.3.


The simulation results are shown in Figure 4-1 and Table 4-1:
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Figure 4-1: PMI simulation results
Table 3-3: Summary of simulation results
	Gama
	FDD
	TDD

	1Rx
	2.02
	1.80

	2Rx
	2.25
	1.97


Based on the simulation results, we think it is feasible to reuse Rel-17 RedCap PMI test setup and test metric.
We propose the following: 
Proposal 1: RAN4 to define CQI requirements under AWGN conditions and PMI requirements by reusing the Rel-17 RedCap test setup and test metric.
Proposal 2: RAN4 shall not define CQI requirements under fading conditions.
2   Conclusion
In this contribution we provide our simulation results for eRedCap. The proposals and observations are:
Observation 1: For most SNR points of TDD, the throughput gain of follow CQI is quite limited and for some SNR points, the negative gain can be observed.
Proposal 1: RAN4 to define CQI requirements under AWGN conditions and PMI requirements by reusing the Rel-17 RedCap test setup and test metric.
Proposal 2: RAN4 shall not define CQI requirements under fading conditions.
3   Reference
[1]    RP-2402870 Way forward on [110][325] NR_redcap_enh_demod. Ericsson
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