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Introduction
3GPP RAN1 #89 meeting made the following working assumption about the NR-SSS sequence design:
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 
· 
· 


[bookmark: _Ref178064866]In this contribution, we will confirm the NR-SSS sequence design working assumption, and the resource element (RE) mapping in a OFDM symbol within a SS block band is also discussed. 
Discussion
[bookmark: _Ref480811488]Confirmation on the NR-SSS working assumption 
According to the working assumption, two m-sequences are defined to generate the expected NR-SSS sequence, one of which has possible 127 cyclic shifts and the other has 9 cyclic shifts, which is formulated in following. The sequence  is a length-127 BPSK modulated sequence constructed by two long m sequences as
, 
where  is defined as a cyclic shifted m-sequence  according to

where , , and

with initial conditions , , , , , , , and . The cyclic shift value, , is jointly decided by the NR-PSS sequence ID, i.e., , and NR-SSS sequence ID, i.e., , as .
The other sequence  is defined as cyclic shift of the m-sequence  according to

where , , and

with initial conditions , , , , , , , and . The cyclic shift value, , is decided as . 
The same simulation environment as in [1] is used to evaluate and compare the cell-ID miss detection rate performance with the truncated m-sequence as shown in Figure 1, where the maximum frequency offsets are assumed to be ±5ppm and ±10ppm, respectively.
[image: ][image: ]
[bookmark: _Ref480808664]Figure 1 Cell-ID miss detection rate with different NR-SSS sequences
The simulation results show, as expected, that both schemes have very similar miss detection performance. 
[bookmark: _Toc484684183][bookmark: _Toc484684359][bookmark: _Toc484702642][bookmark: _Toc484770623][bookmark: _Toc485119082][bookmark: _Toc485287822][bookmark: _Toc485408652]The “truncated M sequence” sequence proposed in [1] has almost the same cell-ID miss detection rate performance as the working assumption. 
Based on the above observation, we can confirm the working assumptions of the NR-SSS sequence design using two m-sequences with different numbers of cyclic shifts.
[bookmark: _Toc484684675][bookmark: _Toc484706165][bookmark: _Toc484770617][bookmark: _Toc484770621][bookmark: _Toc485119085][bookmark: _Toc485119089][bookmark: _Toc485287820][bookmark: _Toc485404795][bookmark: _Toc485408655][bookmark: _Toc485408918][bookmark: _Toc485409394][bookmark: _Toc485409409]Confirm the working assumptions on the NR-SSS sequence design using two m-sequences where the first polynomial has 112 cyclic shifts, and the second polynomial has 9 cyclic shifts to generate a total of 1008 cell-IDs.
Subcarrier mapping within a SS block
It has been agreed that NR-PSS is mapped before NR-SSS within a SS block, so the processing of NR-SSS in the frequency domain would follow the detection of the NR-PSS sequence after coarse time and frequency synchronization. The NR-PSS and NR-SSS should of course be aligned in frequency. Similarly, we propose to center the NR-PSS and NR-SSS to the NR-PBCH. 
Assuming the lower subcarrier index for the NR-PBCH is  for a given subcarrier spacing configuration, the subcarrier indices for NR-PSS and NR-SSS sequences in the corresponding OFDM symbols are suggested to start from  to , where  is the number of subcarriers reserved for NR-PBCH in one OFDM symbols, i.e., 288, and  is the length of synchronization signal sequence, 127. This is illustrated in Figure 2, where one of the alternatives for SS block composition[2] (i.e., arrangement in the time domain) is used.
[image: ]
[bookmark: _Ref484687083]Figure 2 Illustration of subcarrier mapping of NR-PSS and NR-SSS sequences in a SS block
Thus, we make the following proposal about the subcarrier mapping of NR-PSS and NR-SSS in a SS block:
[bookmark: _Toc484706166][bookmark: _Toc484770618][bookmark: _Toc484770622][bookmark: _Toc485119086][bookmark: _Toc485119090][bookmark: _Toc485287821][bookmark: _Toc485404796][bookmark: _Toc485408656][bookmark: _Toc485408919][bookmark: _Toc485409395][bookmark: _Toc485409410]NR-PSS and NR-SSS sequences are aligned in the frequency domain and allocated in the middle of a SS block band defined by the NR-PBCH mapping in the frequency domain.
Conclusion
Based on the disucssion in Section 2 we have the following observations:
Observation 1	The “truncated M sequence” sequence proposed in [1] has almost the same cell-ID miss detection rate performance as the working assumption.
Based on the discussion in Section 2 we propose the following:
Proposal 1	Confirm the working assumptions on the NR-SSS sequence design using two m-sequences where the first polynomial has 112 cyclic shifts, and the second polynomial has 9 cyclic shifts to generate a total of 1008 cell-IDs.
Proposal 2	NR-PSS and NR-SSS sequences are aligned in the frequency domain and allocated in the middle of a SS block band defined by the NR-PBCH mapping in the frequency domain.
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