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Introduction
This contribution presents our L1 and L3 simulation results according to the agreed simulation assumptions in [1].  

Discussion
L3 simulation results
Pursuant to the WF [1], the L3 simulation assumptions are provided in Tables 1 and 2.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	30 GHz

	DRX
	No

	RRH transmit antenna configuration for SS blocks
	1 tx or single layer transmissions

	UE receive antenna configuration
	2  rx 

	Data and control channel subcarrier spacing
	SSB SCS 240 kHz/120 kHz, data SCS 120 kHz

	Measurement period (in number of measurement samples)
	5 (other values should be considered such as 1 and 3)

	· Subcarrier spacing SSB
	240 kHz/120 kHz

	· Number of SS blocks per SS burst set, K
	1 up to 8 is possible (a subset can be used)

	· SS burst periodicity
	5 ms and other values, e.g., 10ms, 20 ms



Table 2: Cell-specific parameters
	Parameter
	Unit
	Cell 1
	Cell 2

	NR RF Channel number
	-
	Channel 1
	Channel 1

	NR-PSS and NR-SSS sequences
	-
	To be indicated by companies
	To be indicated by companies

	PBCH and DMRS power offset with respect to NR-PSS and NR-SSS
	dB
	0
	0

	Data and control PSD relative to NR-PSS and NR-SSS
	dB
	0
	0

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Slot length
	-
	14 symbols
	14 symbols

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	1)Relative Delay of 1st Path (synchronous)
	µs
	0
	[CP/2]

	Es/IoT 
	dB
	6.4
	1.25;
(SINR: -6dB)

	Propagation conditions
	-
	AWGN with 19444 Hz offset between desired and interfering cells 




Tables 3-4 provide the SS-RSRP and SS-RSRQ measurement accuracy for the 5th, 50th and 95th percentile, which is calculated using the following equation.
Delta SS-RSRP   = (estimated SS-RSRP – ideal SS-RSRP) 	[dB]  
Delta SS-RSRQ   = (estimated SS-RSRQ – ideal SS-RSRQ) 	[dB]  

Table 3: Absolute SS-RSRP measurement accuracy for AWGN with and without 19444 Hz frequency offset
	SCS
	Propagation condition
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	120 kHz
	AWGN 19444 Hz
	-1.09
	-0.07
	0.77

	
	AWGN
	-0.57
	0.3
	1.1

	240 kHz
	AWGN 19444 Hz 
	-0.75
	0.2
	1.07

	
	AWGN
	-0.57
	0.34
	1.11



Table 4: Absolute SS-RSRQ measurement accuracy for AWGN with and without 19444 Hz frequency offset
	SCS
	Propagation condition
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	120 kHz
	AWGN 19444 Hz
	-0.8
	0.15
	0.87

	
	AWGN
	-0.3
	0.53
	1.22

	240 kHz
	AWGN 19444 Hz 
	-0.45
	0.4
	1.21

	
	AWGN
	-0.32
	0.53
	1.23



Observation 1: From our simulation results, there is no degradation of SS-RSRP and SS-RSRQ accuracy with 19444 Hz carrier frequency offset as compared to without carrier frequency offset for both unidirectional and bidirectional scenarios. 
Proposal 1: For Rel-17 FR2 HST unidirectional and bidirectional scenarios, the Rel-15 FR2 SS-RSRP and SS-RSRQ accuracy requirements are reused.
Figure 1 shows the simulation results of SS-SINR accuracy vs SNR values ranging from -10 dB to 25 dB for bi-directional deployment scenarios. As can be observed in the figure, the SS-SINR accuracy deteriorates for SNR ≥ 10 dB. For the region where SNR ≥ 10 dB, the SS-SINR accuracy becomes unbounded. 
Observation 2: For unidirectional deployment scenarios, there is no performance degradation in SS-SINR accuracy. For bi-directional deployment scenarios, the SS-SINR accuracy becomes unbounded as SNR increases.
Based on the above observation, we propose to adopt the same methodology as FR1 HST in specifying the SS-SINR accuracy requirement by defining an SNR upper bound. This means, the SINR accuracy requirement is only defined for SNR values below the upper bound. 
Proposal 2: For Rel-17 FR2 HST unidirectional scenarios, the Rel-15 FR2 SS-SINR accuracy requirements can be reused. However, for Rel-17 FR2 HST bidirectional scenarios, the Rel-15 FR2 SS-SINR accuracy requirements can be limited to SNR ≤ 10 dB.
[image: ]
Figure 1: Delta SS-SINR vs SNR for bidirectional deployment scenarios

L1 simulation results
Pursuant to the WF [1], the L1 simulation assumptions are provided in Tables 3 and 4. 
Table 5: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1
	30 GHz

	channel
	AWGN

	BS transmit antenna configuration
	1 tx

	UE receive antenna configuration
	2 rx

	Subcarrier spacing
	120 kHz

	Carrier frequency offset
	19444 Hz 

	Frequency tracking
	TRS with periodicity = 10 ms




Table 6: L1-SINR accuracy evaluation simulation assumptions for CMR only
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples)
	1 sample

	CSI-RS periodicity
	80 slots

	Number of PRBs
	48

	Density
	3

	Side condition (SNR) on CMR
	-3 dB



Table 7: L1-SINR accuracy evaluation simulation assumptions for SSB-based CMR + NZP-IMR
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for IMR
	3

	Side condition (SNR) on CMR
	0 dB

	Side condition (SNR) on IMR
	0 dB



Table 8: L1-SINR accuracy evaluation simulation assumptions for SSB-based CMR + CSI-IM
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-IM

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for IMR
	3

	Side condition (SNR) on CMR
	-3 dB

	Side condition (SNR) on IMR
	N/A



Table 9: L1-SINR accuracy evaluation simulation assumptions for CSI-RS-based CMR + NZP-IMR
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for CMR/IMR
	3

	Side condition (SNR) on CMR
	0 dB

	Side condition (SNR) on IMR
	0 dB




Table 10: L1-SINR accuracy evaluation simulation assumptions for CSI-RS-based CMR + CSI-IM
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as SSB and CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples) for CMR/IMR
	1 sample

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-IM

	periodicity
	CMR periodicity (80 slots) = IMR periodicity

	Ideal SINR
	-3dB

	Number of PRBs for IMR
	48

	Density for CMR/IMR
	3

	Side condition (SNR) on CMR
	-3 dB

	Side condition (SNR) on IMR
	N/A



Tables 11-13 provide the L1-SINR measurement accuracy for the 5th, 50th and 95th percentile, which is calculated using the following equation.
Delta L1-SINR   = (estimated L1-SINR – ideal L1-SINR) 	[dB]  

Table 11: Absolute L1-SINR measurement accuracy for AWGN with 19444 Hz frequency offset (frequency tracking disabled)
	CMR
	IMR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-1.47
	0.13
	1.55

	SSB
	NZP-IMR
	-1.74
	-0.13
	1.38

	
	CSI-IM
	-1.71
	-0.1
	1.3

	CSI-RS
	NZP-IMR
	-1.53
	-0.01
	1.32

	
	CSI-IM
	-1.32
	-0.02
	1.14



Table 12: Absolute L1-SINR measurement accuracy for AWGN with 19444 Hz frequency offset (frequency tracking enabled for bidirectional scenarios)
	CMR
	IMR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-0.82
	0.64
	1.94

	SSB
	NZP-IMR
	-1.06
	0.53
	2.07

	
	CSI-IM
	-1.07
	0.47
	1.98

	CSI-RS
	NZP-IMR
	-0.88
	0.53
	1.91

	
	CSI-IM
	-0.77
	0.48
	1.61



Table 13: Absolute L1-SINR measurement accuracy for AWGN with 0 Hz frequency offset
	CMR
	IMR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-0.41
	0.37
	1.29

	SSB
	NZP-IMR
	-1.04
	0.45
	1.75

	
	CSI-IM
	-1.1
	0.44
	1.78

	CSI-RS
	NZP-IMR
	-0.81
	0.57
	1.88

	
	CSI-IM
	-0.7
	0.58
	1.71



For L1-SINR measurement accuracy under Rel-17 FR2 HST, simulation results are presented in Tables 11-13 for consideration in RAN4.
The general assumptions in Table 3 are applicable to L1-RSRP evaluation and the specific simulation parameter assumptions derived from Table 6 are given in the table below. 
Table 14: SSB-based L1-RSRP accuracy evaluation simulation assumptions
	Simulation parameters
	Comments/values

	Data channel subcarrier spacing
	The same as CSI-RS subcarrier spacing

	Measurement period (in number of measurement samples)
	1 sample

	SSB periodicity
	80 slots

	Side condition (SNR) on CMR
	-3 dB



Tables 15-17 provide the L1-RSRP measurement accuracy for the 5th, 50th and 95th percentile, which is calculated using the following equation.
Delta L1-RSRP   = (estimated L1-RSRP – ideal L1-RSRP) 	[dB]    

Table 15: Absolute L1-RSRP measurement accuracy for AWGN with 19444 Hz frequency offset (frequency tracking disabled)
	CMR
	IMR
	SINR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-3 dB
	-1.17
	0.14
	1.24

	SSB
	N/A
	-3 dB
	-1.54
	0.04
	1.44


 
Table 16: Absolute L1-RSRP measurement accuracy for AWGN with 19444 Hz frequency offset (frequency tracking enabled)
	CMR
	IMR
	SINR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-3 dB
	-0.7
	0.48
	1.53

	SSB
	N/A
	-3 dB
	-0.98
	0.42
	1.73



Table 17: Absolute L1-RSRP measurement accuracy for AWGN with 0 Hz frequency offset
	CMR
	IMR
	SINR
	5th percentile (dB)
	50th percentile (dB)
	95th percentile (dB)

	CSI-RS
	N/A
	-3 dB
	-0.63
	0.54
	1.55

	SSB
	N/A
	-3 dB
	-1.11
	0.43
	1.64



For L1-RSRP measurement accuracy under Rel-17 FR2 HST, simulation results are presented in Tables 15-17 for consideration in RAN4.

Conclusion
We have presented the simulation results for L1 and L3 measurement accuracy under FR2 HST scenarios. 
Observation 1: From our simulation results, there is no degradation of SS-RSRP and SS-RSRQ accuracy with 19444 Hz carrier frequency offset as compared to without carrier frequency offset for both unidirectional and bidirectional scenarios. 
Proposal 1: For Rel-17 FR2 HST unidirectional and bidirectional scenarios, the Rel-15 FR2 SS-RSRP and SS-RSRQ accuracy requirements are reused.
Observation 2: For unidirectional deployment scenarios, there is no performance degradation in SS-SINR accuracy. For bi-directional deployment scenarios, the SS-SINR accuracy becomes unbounded as SNR increases.
Proposal 2: For Rel-17 FR2 HST unidirectional scenarios, the Rel-15 FR2 SS-SINR accuracy requirements can be reused. However, for Rel-17 FR2 HST bidirectional scenarios, the Rel-15 FR2 SS-SINR accuracy requirements can be limited to SNR ≤ 10 dB.
1. For L1-SINR measurement accuracy under Rel-17 FR2 HST, simulation results are presented in Tables 11-13 for consideration in RAN4.
1. For L1-RSRP measurement accuracy under Rel-17 FR2 HST, simulation results are presented in Tables 15-17 for consideration in RAN4.
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