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Introduction
CSI reference measurement channels for CQI and RI requirements are defined in Section A.4 of 38.101-4. In each table we have the following descriptions on PDSCH scheduling:
· Note 2: PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL
· Note 3: PDSCH is not scheduled on slots containing PBCH, i.e. slot#0 per 20ms periodicity
From Note 2 it is not clear which CSI-RS type is assumed (i.e. CSI-RS for CSI acquisition, CSI-RS for tracking or CRS-RS for beam refinement).
In RAN4 #88bis [1] the following was agreed for all CSI tests (i.e. PMI, CQI and RI): “Skip scheduling PDSCH in CSI-RS”. From PMI FRC in TS 38.101-4, it is clear that CSI-RS from this agreement is CSI-RS for CSI acquisition and CSI-RS for beam refinement and it is not CSI-RS for tracking, because 1st slot of TRS is used for PDSCH transmission. 
In the previous meeting, it was discussed to modify the Note 2 for all CQI and RI RMC to align with assumptions for PMI FRC. However, consensus was not reached due to some companies raised concern on impact on CQI and RI requirements in case 1st slot of TRS will be used for PDSCH transmission.
In this paper we provide our analysis to check whether PDSCH scheduling in 1st slot of TRS will affect the CQI and RI requirements.
Discussion
In case PDSCH is scheduled in slot with TRS, effective PDSCH code rate can be slightly increased for such slot in comparison to slot without TRS, because MCS to TBS mapping determination procedure does not take into account the overhead of non-DMRS signals which can be transmitted in rather sparse manner. In Table 1 we provide our calculations of effective code rate for slots with and without TRS for different PDSCH Rank configurations for scenarios with 10 MHz and 15 kHz.
[bookmark: _Ref85832933]Table 1. Effective code rate for different slots
	
	Rank 1
	Rank 2
	Rank 3
	Rank 4

	CQI
	Slot w/o TRS
	Slot w/ TRS
	Slot w/o TRS
	Slot w/ TRS
	Slot w/o TRS
	Slot w/ TRS
	Slot w/o TRS
	Slot w/ TRS

	1
	0.12
	0.12
	0.12
	0.13
	0.12
	0.12
	0.12
	0.12

	2
	0.19
	0.20
	0.19
	0.20
	0.19
	0.20
	0.19
	0.20

	3
	0.44
	0.46
	0.44
	0.46
	0.44
	0.46
	0.44
	0.46

	4
	0.37
	0.39
	0.37
	0.39
	0.37
	0.39
	0.37
	0.39

	5
	0.48
	0.51
	0.48
	0.51
	0.48
	0.50
	0.48
	0.51

	6
	0.61
	0.64
	0.61
	0.64
	0.60
	0.63
	0.61
	0.64

	7
	0.45
	0.48
	0.45
	0.48
	0.46
	0.48
	0.45
	0.48

	8
	0.55
	0.58
	0.55
	0.58
	0.56
	0.59
	0.55
	0.58

	9
	0.66
	0.69
	0.66
	0.69
	0.66
	0.69
	0.66
	0.69

	10
	0.75
	0.79
	0.75
	0.79
	0.75
	0.79
	0.75
	0.79

	11
	0.85
	0.89
	0.85
	0.89
	0.86
	0.90
	0.85
	0.89

	12
	0.70
	0.73
	0.70
	0.73
	0.70
	0.73
	0.70
	0.73

	13
	0.78
	0.82
	0.78
	0.82
	0.78
	0.82
	0.78
	0.82

	14
	0.86
	0.91
	0.86
	0.91
	0.86
	0.91
	0.86
	0.91

	15
	0.92
	0.97
	0.92
	0.97
	0.93
	0.98
	0.92
	0.97


From this table we can observe that for CQI values we have very small increasing of effective code rate. The only problematic CQI is 15, but we don’t expect that this CQI will be reported for any CQI or RI tests, because very high SNR level is required for activation of this CQI, which is not used for existing CQI and RI tests
Also, we would like to note that for all CSI test cases, TRS is configured with 20 ms periodicity. Therefore, taking into account PDSCH scheduling procedure specified for CSI test, we will have 1 slot with TRS and 14 slots without TRS for FR1 FDD and 1 slot with TRS and 22 slots without TRS for FR1 TDD. Based on such scheduling procedure and small difference of effective code rates, we don’t expect any impact on CQI and RI tests.
To check the impact of PDSCH scheduling in TRS slots on DL performance with CQI and RI reporting, we provide the analysis of BLER for two scenarios:
1) PDSCH are scheduled only on slots without TRS
2) PDSCH are scheduled on slots with and without TRS
	FR1 FDD, 2x2

	FR1 TDD, 2x2


	Figure 1. BLER analysis for scenario with CQI and RI reporting


From these results we can observe that BLER performance is very close for both considered scenarios. Therefore, we think that alignment of CSI RMC with PMI FRC will not lead to any issue with CQI and RI tests.
Proposal 1:	Endorse Draft CR R4-2117995.
Conclusion
In this paper we provided our analysis to check whether PDSCH scheduling in 1st slot of TRS will affect the CQI and RI requirements and made the following proposals:
Proposal 1:	Endorse Draft CR R4-2117995.
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