
[bookmark: _Hlk498612625]3GPP TSG-RAN WG4 Meeting#99-e	R4-2109466
Online, 19th May – 27th May, 2021

Source: 	Qualcomm Incorporated
Title: 	Views on FR1 HST PDSCH CA Tests
Agenda item:	9.7.3.2
Document for:	Discussion
1. Introduction
In RAN4#98bis-e, simulation assumptions were agreed in [1] for defining HST requirements for CA scenarios. There were also some open issues mentioned in [1]. In this paper, we provide our views on FR1 HST PDSCH CA test cases. 
2. Test Parameters and Applicability Rules
In RAN#90-e, it was agreed to discuss the test applicability rule for CA scenarios between HST-DPS and HST-SFN schemes. To reduce the test burden on UEs, we propose the following.
Proposal 1: If UE passes the FR1 HST PDSCH CA tests for HST-SFN scheme, tests with HST-DPS scheme can be skipped.
In [1], there were two options open for Duplex/SCS combinations involving TDD 15kHz SCS. As TDD 15kHz is not widely deployed and single carrier requirements for HST schemes were not even defined for TDD 15kHz, we propose the following.
Proposal 2: Do not define FR1 HST PDSCH CA tests for Duple/SCS combinations involving TDD 15kHz.
Another open issue in [1] was whether to define the applicability rule between Duplex/SCS combinations similar to CA CQI reporting test cases. As RAN4 has already agreed that single carrier requirements will be used to define CA requirements and FDD 15kHz will be tested in FDD 15kHz + TDD 30kHz combination, there is no need to test the same requirements twice. Therefore, we propose the following.
Proposal 3: Reuse CA CQI applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, FDD 15kHz + FDD 15kHz CA tests can be skipped.
3. HST-SFN Simulation Results
Based on simulation assumptions in [1], we provide the simulation results below.
Table 1: HST-SFN Simulation results for FDD 15kHz
	
	2x2
	2x4

	CBW (MHz)
	Alignment SNR (dB)
	Impairment SNR (dB)
	Alignment SNR (dB)
	Impairment SNR (dB)

	5
	10.70
	12.70
	8.85
	10.85

	10
	11.08
	13.08
	9.43
	11.43

	15
	12.05
	14.05
	10.61
	12.61

	20
	12.59
	14.59
	11.18
	13.18

	25
	12.96
	14.96
	11.48
	13.48

	30
	13.38
	15.38
	12.01
	14.01

	40
	13.39
	15.39
	12.01
	14.01

	50
	13.55
	15.55
	12.20
	14.20



Table 2: HST-SFN Simulation results for TDD 30kHz
	
	2x2
	2x4

	CBW (MHz)
	Alignment SNR (dB)
	Impairment SNR (dB)
	Alignment SNR (dB)
	Impairment SNR (dB)

	5
	11.22
	13.22
	9.50
	11.50

	10
	11.66
	13.66
	9.92
	11.92

	15
	11.45
	13.45
	9.83
	11.83

	20
	11.30
	13.30
	9.57
	11.57

	25
	11.24
	13.24
	9.59
	11.59

	30
	11.39
	13.39
	9.71
	11.71

	40
	11.60
	13.60
	9.94
	11.94

	50
	11.81
	13.81
	10.09
	12.09

	60
	11.90
	13.90
	10.17
	12.17

	80
	12.00
	14.00
	10.19
	12.19

	90
	12.19
	14.19
	10.41
	12.41

	100
	12.04
	14.04
	10.50
	12.50



4. HST-DPS Simulation Results
Based on simulation assumptions in [1], we provide the simulation results below.
Table 3: HST-DPS Simulation results for FDD 15kHz
	
	2x2
	2x4

	CBW (MHz)
	Alignment SNR (dB)
	Impairment SNR (dB)
	Alignment SNR (dB)
	Impairment SNR (dB)

	5
	10.41
	12.41
	7.65
	9.65

	10
	10.64
	12.64
	7.82
	9.82

	15
	10.64
	12.64
	7.75
	9.75

	20
	10.20
	12.20
	7.41
	9.41

	25
	10.62
	12.62
	7.72
	9.72

	30
	10.70
	12.70
	7.76
	9.76

	40
	10.56
	12.56
	7.79
	9.79

	50
	10.86
	12.86
	7.89
	9.89



Table 4: HST-DPS Simulation results for TDD 30kHz
	
	2x2
	2x4

	CBW (MHz)
	Alignment SNR (dB)
	Impairment SNR (dB)
	Alignment SNR (dB)
	Impairment SNR (dB)

	5
	10.37
	12.37
	7.59
	9.59

	10
	10.63
	12.63
	7.80
	9.80

	15
	10.51
	12.51
	7.76
	9.76

	20
	10.43
	12.43
	7.71
	9.71

	25
	10.51
	12.51
	7.75
	9.75

	30
	10.38
	12.38
	7.65
	9.65

	40
	10.32
	12.32
	7.62
	9.62

	50
	10.68
	12.68
	7.80
	9.80

	60
	10.64
	12.64
	7.77
	9.77

	80
	10.53
	12.53
	7.75
	9.75

	90
	10.78
	12.78
	7.67
	9.67

	100
	10.60
	12.60
	7.80
	9.80



5. Conclusions
This paper provides our views on test parameters and simulation results for FR1 HST PDSCH CA requirements. Following has been proposed.
Proposal 1: If UE passes the FR1 HST PDSCH CA tests for HST-SFN scheme, tests with HST-DPS scheme can be skipped.
Proposal 2: Do not define FR1 HST PDSCH CA tests for Duple/SCS combinations involving TDD 15kHz.
Proposal 3: Reuse CA CQI applicability rule on CA duplex modes for testing: If UE supports both FDD 15 kHz + TDD 30 kHz and FDD 15 kHz + FDD 15 kHz CA duplex modes, FDD 15kHz + FDD 15kHz CA tests can be skipped.
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