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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. 
In this contribution we discuss about remaining details on SS sequence design. RAN1#89 made the following agreements [1]:
	Agreements:
· Working assumption: 
· NR-SSS sequence design is 1 polynomial with 127 cyclic shifts, and 1 another polynomial with 9 cyclic shifts
· Two generator polynomials will be defined for m-sequences, and cyclic shift according to NR-cell ID is applied to each m-sequence
· Two polynomials are generated by g0(x) = x7 + x4 + 1 and g1(x) = x7 + x + 1
· Initial state is [0000001]
· The cyclic shift values  and  are jointly determined by the cell IDs carried by NR PSS (i.e., ) and NR SSS (i.e., )), where the cell ID is given by 
· 
· 

	



2	Discussion
2.1	Confirmation of WA of NR-SSS
In this contribution, we show some simulation results to assess the viability of the WA for SSS in a multicell setup.
Figure 1, Figure 2, Figure 3 and Figure 4 illustrate the joint PSS and SSS detection performance in initial synchronization and cell reselection based on current WA for the SSS sequence. The network in the simulation contains three cells with power levels as defined in Table A.1.5-1 of [4]. In the initial synchronization, a correct detection of any of the three cells is counted for the detection rate, in the reselection case only the detection of one of the interfering cells is considered. BS1 in the legends of the figures denotes the stronger interfering BS (at the same power level as the serving BS) and BS2 denotes the weaker BS with power equal to half of that of the BS1. Both synchronous and asynchronous setups are simulated. A threshold for accepting the SSS detection result is chosen so that the rates of false alarms (wrong PSS hypothesis) and miss-detections (right PSS hypothesis, but wrong cell-ID in SSS detection) are well below 1 %.
It can be observed the SSS performance is satisfactory in all cases. 
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[bookmark: _Ref481049660]Figure 1 Joint PSS and SSS detection performance based on WA for SSS.
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[bookmark: _Ref481049661][bookmark: _GoBack]Figure 2 Joint PSS and SSS detection performance based on WA for SSS, asynchronous network.
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[bookmark: _Ref485375703]Figure 3 Cell reselection performance, synchronous network
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[bookmark: _Ref485375718]Figure 4 Cell reselection performance, asynchronous network




Observation: Gold code based NR-SSS provides good joint NR-PSS and NR-SSS performance. 
Based on above discussion we make the following proposal:
Proposal: NR-SSS is based on current WA.

3	Conclusions 
In this contribution we discussed about remaining details for NR synchronization signal design: 
Observation: Gold code based NR-SSS provides good joint NR-PSS and NR-SSS performance.
Proposal: NR-SSS is based on current WA.
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Appendix A Simulation parameters

	Parameter	
	Value		

	Carrier frequency
	4 GHz

	Network configuration
	Three cells, 1 serving BS, 2 interfering BS stations with SIR-values 0 dB and 3dB

	PSS sequence type
	m-sequence

	SSS sequence type
	Gold sequence

	Number of NR-PSS sequences
	3

	Number of SSS sequences
	336, 1008

	PSS/SSS length
	127

	PSS/SSS period
	5 ms

	Sub-carrier spacing
	15 kHz

	Channel model
	CDL-C 100 ns scaling

	UE speed
	30 km/h

	PSS receiver algorithm
	Single-shot time-domain correlator with thresholding with options for piecewise processing

	SSS receiver algorithm
	Single-shot non-coherent exhaustive search with thresholding

	False alarm probability
	< 1 %
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