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1. Introduction
In RAN1#88 [1], we concluded to have an email discussion on NR-SS design as follow:
	· Email discussion about NR-SS design until the next meeting 
· All proponents need to disclose their proposed sequence design until 3rd March
· Template for evaluation results
· Following information should be disclosed 
·  NR-PSS/SSS sequence design
·  Sequence length for each parameter set
·  Default numerology
·  NR-SS transmission BW
·  The number of hypothesis: 1000
·  The number of antenna ports for NR-SSS and how the sequence is mapped to antenna port
· All proponents are requested to show both 1 and 2 antenna port performance results
· Assumption of the minimum UE bandwidth 
· At least NR-SSS transmission BW will be evaluated by all proponents
· All proponents are requested to evaluate it until the next meeting
· Note that all proponents need to disclose detailed evaluation assumptions/results such as 
· Assumption of transmit power of NR-SS
· PAPR/CM performance
· Cell search performance
· Detection probability performance
· etc.


In this documentation, we provide template for NR-SS design proposal and for evaluation result submission. Companies are encouraged to disclose NR-SS design until 3rd March, and to submit evaluation result until the next meeting.

2. NR-SS design
NR-PSS design
· Parameters for NR-PSS design
· Describe how NR-PSS is generated
· Describe NR-PSS detection algorithm

NR-SSS design
· Parameters for NR-SSS design
· Describe how NR-SSS is generated and how the sequence is mapped to antenna port
· Describe NR-SSS detection algorithm

3. Evaluation Assumptions
Based on the evaluation assumptions described in 3GPP TR38.802, link-level evaluation assumptions is provided in table 1. From the agreement and discussion for NR-SS, value of default subcarrier spacing is modified, and parameter (i.e. Timing arrival difference from interfering TRPs, BS Tx power for NR-SS) is included. Also, companies are encouraged to disclose detailed evaluation assumptions such as NR-SS burst set period (e.g. 10 or 20ms) and the number of SS blocks within NR-SS burst set (e.g. 16, 128).

Table 1. Link-level Evaluation Assumptions
	Parameter
	Value

	
	For below 6GHz
	For above 6GHz

	Carrier Frequency
	4GHz
	30GHz

	Default subcarrier spacing
	15kHz, 30kHz
	120kHz, 240kHz

	Channel Model
	Table A.1.5-1 in [2]
Note: Zero interfering TRP should be assumed for above 6GHz.

	Antenna Configuration
	

	UE speed
	

	Number of interfering TRPs
	

	Target received baseband SNR 
	-6dB
Note: Proponents provide results over a range of SNR including -6 dB.

	NR-PSS/SSS detection
	Note: Good one-shot detection probability should be taken into account for reporting joint PSS/SSS misdetection rate, the residual timing error and frequency error.
Note: For reporting joint PSS/SSS detection latency, accumulation among SS blocks in different SS burst sets is not precluded.

	Frequency Offset
	· For 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
Note: The following target requirements should be taken into account in NR-PSS/SSS design
· Robustness against initial frequency offset up to 5 ppm
· 10 ppm as optional requirement

	Timing arrival difference from interfering TRPs
	· Synchronous scenario: 
Uniformly distributed from -3/N us to +3/N us, where N denotes scaling factor (N= Default subcarrier spacing (kHz)/15(kHz)).
· Asynchronous scenario: 
Uniformly distributed from -1 ms to 1 ms

	BS Tx power for NR-SS 
	Note: Companies describe whether it is assumed that the TX power is kept constant when comparing different sequence proposals.



4. Evaluation Result
For initial access evaluation, we can consider at least five metrics as below, whereas there are five metrics listed.
· PAPR and CM
· Joint PSS/SSS misdetection rate
· Residual timing offset and carrier frequency offset
· Cross-correlation performance of NR-SS sequences
· Joint PSS/SSS detection latency
In this section, templates for evaluation result submission are provided as follows. Companies are encouraged to provide performance comparison between proposed NR-SS design.

PAPR and CM
Table 2. PAPR and CM value
	
	PAPR [dB]
	CM [dB]

	Company A
	
	

	
	
	



Joint PSS/SSS misdetection rate


     
(a) No Interferer                          (b) 2 Interferers
Figure 1. Misdetection rate


Residual timing offset and carrier frequency offset
Table 3. 50% and 90% tile residual timing offset and carrier frequency offset
	
	No interferer
	2 Interferers

	
	Residual timing offset (us)
	Residual carrier frequency offset (Hz)
	Residual timing offset (us)
	Residual carrier frequency offset (Hz)

	Company A
	
	
	
	

	
	
	
	
	



Cross-correlation performance of NR-SS sequences


(a) NR-PSS                          (b) NR-SSS
Figure 2. Cross-correlation performance


Joint PSS/SSS detection latency
Table 4. 50% and 90% tile detection latency (ms)
	
	No interferer
	2 Interferers

	Company A
	
	

	
	
	



5. Reference
RAN1 #88 Chairman’s Notes
3GPP TR38.802 v1.3.0
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