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1. Introduction
Based on RAN4 agreements on Link level simulation assumption of PSS/SSS detection in NR and the results we provided in previous meeting, we provide the updated simulation results of PSS/SSS detection delay and analysis on cell identification performance in NR.
2. Discussion
In this contribution, we provided the simulation results of NR cell detect delay which only include PSS and SSS detection delay.
Simulation Assumptions
In this simulation, we mainly focus on the low frequency (below 6 GHz) case with 4 GHz carrier frequency and 15 kHz SCS. In order to evaluating the worst-case performance, only one SS block is transmitted within one SS burst set period, and the beam sweeping operation will not be simulated. The sequence lengths of both PSS and SSS are 127, and the FFT size of 512 are applied for simulating PSS/SSS detection. The joint PSS/SSS detection latency is simulated, and there is no accumulation across the SS burst set periods.
In this contribution, two cells are simulated including one interfering cell and one target cell to be identified, 
· Cell 1 is the interferer cell as defined currently SNR= 6.4 dB
· Cell 2 is the desired cell as defined currently SNR = [-0.75, 0.25, 1.25] dB (equivalent to SINR = [-8, -7, -6] dB) 
The more detailed simulation parameters and assumptions are given in Appendix.
Simulation Results
In this section, we provide the simulation results of PSS/SSS detection delay for NR. The detection is claimed to be successful only when both the PSS and SSS are correctly detected and the timing offset is within half CP length. Table 1-2 shows the 90%-ile PSS/SSS acquisition time with different channel models. The results in those tables show The number of SS block UE needs to identify the desired cell. 
Table 1. The 90%-iles PSS/SSS acquisition time for Cell identification
(The number of SS block UE needs to identify the desired cell) 
	Case1
	AWGN
	TDL-A
	LTE_EPA
	LTE_ETU

	-8dB
	1
	2
	2
	3

	-7dB
	1
	2
	2
	2

	-6dB
	1
	1
	1
	2


Table 2. The 90%-iles PSS/SSS acquisition time for Cell identification
(The number of SS block UE needs to identify the desired cell) 
	Case2
	AWGN
	TDL-A
	LTE_EPA
	LTE_ETU

	-8dB
	1
	3
	3
	4

	-7dB
	1
	3
	2
	3

	-6dB
	1
	2
	2
	3


3. Conclusions
Based on RAN4 agreements on Link level simulation assumptions in NR, this contribution provides our simulation results of PSS/SSS detection latency, which may be useful for the discussion on cell identification requirements in NR.
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5. Appendix
Table 1: Cell-specific Parameters for PSS/SSS Detection
	Parameter
	Unit
	Cell 1
	Cell 2

	RF Channel number
	-
	Channel 1
	Channel 1

	Carrier frequency 
	
	4GHz; 30GHz
	The same frequency as for Cell 1 is used

	Subcarrier spacing
	KHz
	15 kHz; 30 kHz for 4GHz;
120 kHz; 240 kHz for 30GHz 
	The same values as for Cell 1 are used

	RB Utilization
	%
	100
	100

	Power boosting for PSS and SSS
	dB
	0
	0

	Power boosting for Data and Control
	dB
	0
	0

	Data Modulation
	-
	QPSK
	QPSK

	CP Length
	-
	Normal
	Normal

	Number of transmitted SS block within a SS burst set period (K)
	-
	1 (baseline)
FFS: 4
	1(baseline)
FFS: 4

	SS burst set periodicity
	ms
	5
	5

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

	Relative Delay of 1st Path (asynchronous)
	ms
	0
	1.5

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Eor/Ioc for K=1
	dB
	6.4
	1.25; FSS: -0.75; 0.25;
(SINR: -6dB; 
FFS: -8dB, -7dB)

	Eor/Ioc for K=4
	dB
	2, 6,4, -2
	2, 1, 1, 1 
(SINR: -2.12, -5.97, -4.45, -1.12);
-1, 5, -3, 2 dB
(SINR: -5.12, -1.97, -8.45, -0.12)

	Number of Tx antennas
	-
	1
	1

	PSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3, 4)
	To be stated by companies together with the results (examples shows in Table 3, 4)

	SSS Sequence ID
	-
	To be stated by companies together with the results (examples shows in Table 3, 4)
	To be stated by companies together with the results (examples shows in Table 3, 4)

	Propagation Condition
	-
	AWGN, EPA5, ETU30
TDL-A/B/C/D with 300ns delay spread Note1
CDL-A/B/C/D with 300ns delay spread Note1 (secondary priority)


	Ioc Model Note3
	-
	AWGN noise

	NOTE 1:
The channel models of CDL and TDL are used for simplified link level evaluations, which are defined in TR 38.900.
NOTE 2:
Ioc value doesn’t include the three simulated BS signals’ power.


Table 2: UE-specific Parameters for Cell Detection
	Simulation parameters
	Comments/values

	Prior knowledge of Cell 1 and Cell 2 by the UE
	Yes

	False detect threshold 
	Required as in a real UE implementation

	UE having apriority knowledge of system being synchronous or asynchronous
	No

	Performance criterion for comparison
	90th percentile acquisition time for “correct” cell detection of both PSS and SSS sequence IDs.

	CP length detection
	Not simulated

	Receive antennas
	2, 4 (uncorrelated.
Option 1: With receiver beamforming
Option 2: Without receiver beamforming)


Table 3: Example Cell ID Combinations that can be simulated
	Case #
	Cell 1
 (Interferer Cell)
	Cell 2
(Desired Cell)
	Scenario

	1
	psc1
	ssc1
	psc2
	ssc2
	Synchronous 

	2
	psc1
	ssc1
	psc1
	ssc3
	Synchronous

	3
	psc1
	ssc1
	psc2
	ssc2
	Asynchronous

	4
	psc1
	ssc1
	psc1
	ssc3
	Asynchronous


Table 4: Example PSS, SSS indices that can be simulated simulations
	PSS Indices
	SSS Indices

	Label
	Code index
	Label
	Code index
(m0, m1)
	Cell ID
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	psc1
	43
	ssc1
	(4, 5)
	337
	(112, 1)

	psc2
	86
	ssc2
	(8, 9)
	674
	(224, 2)

	
	
	ssc3
	(7,.8)
	673
	(224, 1)
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