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1. 
Introduction
In RAN1-86 meeting, the both link-level and system-level simulation assumptions were agreed for evaluating initial access in NR [1]. This contribution proposes to slightly revise the link-level simulation assumptions for evaluating the performance of the synchronization signals (e.g., PSS, SSS) and physical broadcast channel (PBCH), which are discussed in [2]

 REF _Ref462861713 \n \h 
[3]. More specifically, the revision includes
· Additional channel delay spread 300ns is proposed for below 6GHz
· Adding UE speed. Note that in TR38.900 only 3km/h is specified for evaluating system level scenarios such as UMa, RMa, UMi, etc. However, for link-level channel evaluation such as CDL/TDL, no UE speed is specified. 
In addition, we also discuss some metrics to evaluate the performance of synchronization signals. 
2. 
Link-level simulation assumptions
The revised link-level simulation assumptions to evaluate synchronization signals and physical broadcast channel performance are provided in Table 1. Note that for above 6GHz the antenna configuration at the UE, the parameters were already agreed to be used for MIMO calibration (link-level) [4]. 
Table 1. Link-level simulation for SYNC performance evaluation
	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	4 GHz
	30, 70 GHz

	Channel Model
	CDL-C for 4 and 30 GHz, and CDL-D for 70 GHz (other CDL models are not precluded), AWGN
· with delay scaling values of 100 ns and 300ns for 4 GHz, 30 ns for 30/70 GHz
· with combination of ASA and ASD scaling values in sec. 7.7.5.1 in 38.900, for above 6 GHz cases

	UE speed
	3km/h, 30km/h and 120km/h for below 6GHz, and 3km/h for above 6GHz

	Subcarrier Spacing(s)
	15, 30, 60, 120, 240, or 480 kHz (to be clarified by each proponent; other values are not precluded)

	SNR range
	> -6dB
	> -18dB

	Search window
	The time window to search (correlate) NR-PSS. It depends on the periodicity of NR-SS transmission. The value needs to be provided by each proponent

	Antenna Configuration at the TRP
	(1,1,2) with omni-directional antenna element
	(4,8,2), with directional antenna element (HPBW=650, directivity 8dB)

	Antenna Configuration at the UE
	(1,1,2) with omni-directional antenna element
	(2,4,2), with directional antenna element (HPBW=900, directivity 5dB)

	Antenna configuration at the UE
	
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2); (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = (0, 0)λ.
Θmg,ng=90; Ω0,1=Ω0,0+180;
With directional antenna element (HPBW=900, directivity 5dB)

UE array orientation: ΩUT, uniformly distributed on [0,360] degree, ΩUT,= 90 degree, ΩUT, = 0 degree

	Antenna port virtualization
	Clarified by each proponent in simulation assumptions 
(e.g. the beamforming method, beam directions, number of beams)

	Frequency Offset
	· Initial acquisition
· TRP: uniform distribution +/- 0.05 ppm
· UE: uniform distribution +/- 5, 10, 20  ppm (each company to choose one)
· Non-initial acquisition
· TRP: uniform distribution +/- 0.05 ppm
· UE: uniform distribution +/- 0.1 ppm

	Number of interfering TRPs 
	1. 0 TRP: mandatory
2. 2 interfering TRPs (1st SIR = 0dB, 2nd SIR = -3dB; SIR is defined as the ratio of power between a reference cell and interfered cell) – timing arrival differences from TRPs are provided by each proponent: optional
	1. 0 TRP
 

	
	
	Note 1: the polarization angles are 0 and 90
Note 2: introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng,  where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].


Proposal 1: Use the revised simulation assumptions provided in Table 1 for evaluating the performance of the synchronization signals (PSS/SSS) and PBCH.

3. 
Performance Metrics
To evaluate PSS and SSS detection latency, a single shot detection for PSS and SSS could be used and the detection process is completed when the desired conditions are satisfied. For example, the conditions for PSS detection are the correct timing and sequence index while the conditions for the SSS detection are correct frame timing and cell ID. The latency could be reported as the number of independent single shot detection trials until detection success. Note that the CDF (of latency, and timing and frequency error) could be provided, but it is difficult to compare across design proposals. Hence, it is proposed to provide following specific data points in addition to the CDF.
· The 50th and 95th percentile of the detection latency should be analysed. 

· The 50th and 95th percentile of the residual frequency and timing error should be analysed. 

Furthermore, the false alarm rate should be kept approximately the same across different proposals when comparing the detection performance.
Table 2. PSS evaluation metrics
	Metrics
	Comments

	PSS detection false alarm rate
	should be fixed to be around 1%

	PSS detection latency
	50th percentile and 95th percentile

	SSS detection false alarm rate
	should be fixed to be around 1%

	SSS detection latency
	50th percentile and 95th percentile

	Residual carrier frequency offset error
	50th percentile and 95th percentile

	Residual timing error
	50th percentile and 95th percentile


Proposal 2: Use specific data points as provided in Table 2 for comparing synchronization design proposals.
4. 
Conclusion

Proposal 1: Use the simulation assumptions provided in Table 1 for evaluating the performance of the synchronization signals (PSS/SSS) and PBCH.

Proposal 2: Use specific data points as provided in Table 2 for comparing synchronization design proposals.
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