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1 Introduction

In [1], it was agreed to conduct link-level simulation studies for at least the following:

· RLM (in-sync and out-of-sync)

· Cell detection

· Beam identification
· Measurements for mobility and beam management from the core requirements point of view (e.g., number of samples, measurement period, measurement accuracy etc.)
· Basic SI reading (PBCH acquisition)
· Any additional link study if needed for SA specifically
In this contribution, simulation assumptions for cell identification.
2 Scenarios

At least the following deployment scenarios are proposed for link-level evaluation:
· Below 6 GHz
· synchronous operation,

· asynchronous operation,
· 30 GHz
· synchronous operation,

· asynchronous operation.
No UE receive beamforming shall be assumed at the UE.
Two cells are simulated, Cell 1 and Cell 2, where Cell 1 is known to the UE, while Cell 2 is to be detected by the UE.
3 Simulation Assumptions
Table 1: General parameters

	Simulation parameters
	Comments/values

	Carrier frequency for Cell 1 and Cell 2
	4 GHz
	30 GHz

	System bandwidth
	5 MHz; 10 MHz
	50 MHz; 100 MHz

	Prior knowledge of Cell 1 by the UE
	Yes
	Yes

	False detect threshold 
	Required as in a real UE implementation
	Required as in a real UE implementation

	UE having apriori knowledge of system being synchronous or synchronous (by signaling)
	No
	No

	DRX
	No
	No

	CP length detection and slot length
	Both short or long CP (and the corresponding number of symbols per slot) may be present, hence UE needs to detect CP length and the slot length
	Both short or long CP (and the corresponding number of symbols per slot) may be present, hence UE needs to detect CP length and the slot length

	UE receive antennas
	2  (uncorrelated with equal gain, no rx beamforming)
	2  (uncorrelated with equal gain, no rx beamforming)

	Data and control channel subcarrier spacing
	The same as SS block subcarrier spacing
	The same as SS block subcarrier spacing

	SS burst set configuration in Cell 1 and Cell 2:

	· Subcarrier spacing
	15 kHz (for 5 MHz BW); 
30 kHz (for 10 MHz BW)
	120 kHz (for 50 MHz); 
240 kHz (for 100 MHz)

	· Number of SS blocks per SS burst
	1; 4
	1; 16

	· Number of SS bursts per SS burst set
	1
	1

	· SS burst periodicity
	5 ms
	5 ms

	· SS block time location
	known to the UE to be within 5 ms with respect to SS blocks of Cell 1
	known to the UE to be within 5ms with respect to SS blocks of Cell 1

	· Number of transmit antenna ports
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)
	1 (the same port for NR-SSS, NR-PSS, NR-PBCH)

	· Number of RBs
	11 for SS (127 subcarriers), 24 for PBCH (288 subcarriers)
	11 for SS (127 subcarriers), 24 for PBCH (288 subcarriers)

	· SS block muting
	Off
	Off


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
	-
	See Table 3
	See Table 3

	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
	3.0 ms

	PBCH DMRS configuration
	-
	TBD
	TBD

	SNR
	dB
	TBD
	TBD

	Es/IoT (calculated from SNR)
	dB
	TBD
	TBD

	Propagation conditions
	-
	<6 GHz: AWGN, EPA5, ETU30, ETU70
30 GHz: TBD


Table 3: NR-PSS and NR-SSS sequences
	Cell 1
	Cell 2

	NR-PSS
	NR-SSS
	NR-PSS
	NR-SSS

	TBD
	TBD
	TBD
	TBD

	…
	…
	…
	…


4 Performance Metrics
The results should be presented in terms of the cell identification delay (T_identify). The cell identification delay is the time required by the UE to fully identify the cell (Cell 2) by detecting NR-PSS/NR-SSS sequences, excluding the L1 SS block RSRP measurement period. More specifically the results are expected for:

· The 90th percentile of the cell identification delay when the UE correctly detects NR-PSS and NR-SSS sequences IDs,
· Mean and median cell identification delay.

Companies should also state the duty cycle of the cell search receiver, i.e. how many NR-PSS/NR-SSS instances are measured. 

5 Time Plan
It is proposed that initial simulation results based on the assumptions above are provided in RAN4#84.
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