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Discussion
1 
Introduction
In this contribution, we discuss the NR SS block RSRP simulation assumption in more detail for calibration.

2 Simulation assumption discussion
The simulation assumption is agreed in [1]. The cell specific parameters are as follows:
Table 2: Cell-specific parameters

	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA 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

	2) Relative Delay of 1st Path (asynchronous): Fixed delay
	Ms
	0
	3 ms

	SNR for Case A
	dB
	K=1: 6 dB

K=4: (2, 6,4, -2) dB
	K=1: 1 dB

K=4: (2, 1, 1, 1) dB and (-1, 5, -3, 2) dB

	Es/IoT for Case A (calculated from SNR)
	dB
	N/A
	K=1: -5.97 dB

K=4: (-2.12, -5.97, -4.45, -1.12) dB and (-5.12, 1.46, -8.45, -0.12)

	SNR for Case B, including beamforming gain
	dB
	K=1: 6 dB

K=4: (2, 6,4, -2) dB
	K=1: 1 dB

K=4: (2, 1, 1, 1) dB and (-1, 5, -3, 2) dB

	Es/IoT for Case B (calculated from SNR), including beamforming gain
	dB
	N/A
	K=1: -5.97 dB

K=4: (-2.12, -5.97, -4.45, -1.12) dB and (-5.12, 1.46, -8.45, -0.12)

	Propagation conditions
	-
	AWGN, EPA5, ETU30, ETU70, 

CDL-A/B/C Note, TDL-A/B/C Note

	NOTE: the companies are encouraged to state channel model parameters together with the results, the parameters are to be further discussed and aligned


In order to better calibrate the simulation results, more assumption in the table needs to be clarified:

· Propagation conditions for 30G Hz: there are combined channel model for both 4G and 30G Hz, i.e. AWGN, EPA5, ETU30, ETU70, CDL-A/B/C, TDL/A/B/C. however, for 30G Hz case, since the CP length is much shorter, it can only support smaller delay spread channel. ETU channel model, where the maximum delay is 5000ns and delay rms is around 1000ns, is not suitable to be used in 30G Hz case. Though the delay spread of EPA channel is relatively small, it’s still not proper to be used in 30G Hz anymore. For 30G Hz case, TDL and CDL model with configurable delay spread parameter are more applicable. However, the complexity of CDL model also needs consideration. Furthermore, when Rx beamforming is applied, the suitable channel model needs discussion either.
For sub-6G Hz, the channel model can be AWGN, EPA5, ETU30, ETU70, CDL-A/B/C, TDL/A/B/C. it’s better to narrow down the channel model to simply the test requirement.

For legacy EPA and ETU channel model, the test condition is more mature. However, TDL/CDL model are more convenient to configure the delay spread depending on the subcarrier spacing. 
Proposal 1: Discuss the channel model for 4G Hz and 30G Hz separately.
· Scaling of delays: if TDL and CDL model are used, Scaling of delays needs to be clarified. From chapter 7.7.3 of 38.900[2], Table 7.7.3-1 and Table 7.7.3-2, example of Scaling of delays are given.
Table 7.7.3-1. Example scaling parameters for CDL and TDL models.

	Model
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	Very short delay spread
	10 ns

	Short delay spread
	30 ns

	Nominal delay spread
	100 ns

	Long delay spread
	300 ns

	Very long delay spread
	1000 ns


Table 7.7.3-2. Scenario specific scaling factors -- for information only
	Proposed Scaling Factor 
(
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 [ns])
	Frequency [GHz]

	
	2
	6
	15
	28
	39
	60
	70

	Indoor office
	Short-delay profile
	20
	16
	16 
	16 
	16 
	16 
	16 

	
	Normal-delay profile
	39
	30
	24
	20
	18
	16
	16

	
	Long-delay profile
	59
	53
	47
	43
	41
	38
	37

	UMi 
Street-canyon
	Short-delay profile
	65
	45
	37
	32
	30
	27
	26 

	
	Normal-delay profile
	129
	93
	76
	66
	61
	55
	53

	
	Long-delay profile
	634
	316
	307
	301
	297
	293
	291

	UMa
	Short-delay profile
	93
	93
	85
	80 
	78
	75
	74

	
	Normal-delay profile
	363
	363
	302
	266
	249
	228
	221

	
	Long-delay profile
	1148
	1148 
	955
	841
	786
	720
	698

	RMa &
RMa O2I
	Short-delay profile
	32
	32
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Normal-delay profile
	37
	37
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Long-delay profile
	153
	153
	N/A
	N/A
	N/A
	N/A
	N/A

	UMi / UMa O2I
	Normal-delay profile
	240

	
	Long-delay profile
	616


The delay Scaling parameter can be chosen from 28G Hz which is more close to 30G Hz. Jointly considering Table 7.7.3-1 and Table 7.7.3-2, Scaling of delays = 30ns or 100ns are applicable. Since the subcarrier spacing can vary, the delay scaling parameter can also be changed with the subcarrier spacing. For simplicity, we prefer to choose a fix delay scaling value. 
Proposal 2: for CDL and TDL model, Scaling of delays = 30ns or 100ns.
· Signal model: the received signal model of one cell with SNR=-5.97dB or two cells with SNR1=1dB and SNR2=6dB needs to be clarified, which may have impact on the algorithm to calculate the RSRP. For the one cell model, noise is the main interference. For the two cell signal model, the sss signal from the other cell is the main interference. Since SS block of two cells are more easily to collide in the same frequency-time resource, interference signal from other cell other than noise may be more proper.
Proposal 3: using sss signals from two cells (one interference cell) as the received signal model.

· NR-SSS sequence: If the main interference is the sss signal from other cell, it’s better to clarify the sss sequence. As different SSS combination may have different correlation value, which will have impact on the simulation results. Similar with cell identification, cell ID of two cells needs to be clarified.
 Proposal 4: clarify the cell ID of the two cells.
3 Conclusion
In this contribution some consideration on NR link level simulation assumptions for NR SS RSRP was provided. The following proposals can be drawn: 
Proposal 1: Discuss the channel model for 4G Hz and 30G Hz separately.

Proposal 2: For CDL and TDL model, Scaling of delays = 30ns or 100ns.
Proposal 3: Using sss signals from two cells (one interference cell) as the received signal model.

Proposal 4: Clarify the cell ID of the two cells.
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