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Introduction
In RAN1#86bis, the following agreements were made [1]:
Agreements:
· At least one subcarrier spacing for each synchronization signal (e.g. NR PSS,SSS, PBCH) is predefined in the specification for a given frequency range
· FFS: Subcarrier spacings for NR PSS, SSS and PBCH can be same or different.
· Note that there are more than one frequency ranges
· FFS: for the case when the frequency ranges are overlapped.
· FFS: whether or not to define a single numerology or multiple numerology for frequency range
· RAN1 should study the number of subcarrier spacings in a given frequency range and strive for minimizing the number of subcarrier spacings













According to above agreements, at least one subcarrier spacing for each synchronization signal (e.g. NR PSS,SSS, PBCH) is predefined in the specification for a given frequency range. When more than one subcarrier spacing is predefined for a given frequency range, the NR BS may adaptively select the subcarrier spacing (SCS) matching current preferred service. This contribution discusses synchronisation signal mapping for adaptive selection of numerology of synchronization signal.  
  
Discussion
NR must support wider range of frequencies from 700MHz to 70GHz with minimum carrier bandwidth of 80MHz [2]. Fixing system subband bandwidth for synchronization signal and system information may lead to overdesign in some frequency bands. Therefore, it is preferable to specify system subband bandwidth differently according to the frequency range/band. 
Proposal 1: To specify system subband bandwidth differently according to the frequency band, i.e. band specific fixed system subband bandwidth.
For a given frequency band, variable RF system subband bandwidth is not conducive for efficient initial access. Therefore band specific predefined fixed bandwidth system subband is preferable.  
Proposal 2: Fixed system subband bandwidth is predefined for a frequency band regardless of the numerology used.
Further analysis and simulation is necessary to determine the size of the system subband bandwidth for a given frequency band.
Proposal 3: FFS- the size of the system subband bandwidth for a given frequency band.
The reference SCS uses a fixed sequence of length M elements which is mapped on the subcarriers within the band-specific fixed system subband bandwidth. For example, below 3GHz, LTE design can be reused. It is observed that different SCS may be required at different carrier frequencies as the impact of frequency offset will be different at different carrier frequencies [3].  
Proposal 4:  A fixed sequence of length M elements is used for the reference SCS at a given frequency band. FFS- the value of M.

In addition, if a different numerology compared to the reference numerology is required for supporting a preferred service or deployment scenario, then NR BS may repeat the reference sequence. For example, if the preferred SCS is smaller than reference SCS, then the fixed sequence is repeated 2k times where k = {1,2,3,…} and mapped within one OFDM symbol.
Proposal 5: A sequence for synchronization signal matching with the preferred service or deployment scenario can be generated by repeating the reference sequence.
  
Conclusion
In summary, we considered synchronization signal sequence generation and mapping. We propose the following:
Proposal 1: To specify system subband bandwidth differently according to the frequency band, i.e. band specific fixed system subband bandwidth.
[bookmark: _GoBack]Proposal 2: Fixed system subband bandwidth is predefined for a frequency band regardless of the numerology used.
Proposal 3: FFS- the size of the system subband bandwidth for a given frequency band.
Proposal 4:  A fixed sequence of length M elements is used for the reference SCS at a given frequency band. FFS- the value of M.
Proposal 5: A sequence for synchronization signal matching with the preferred service or deployment scenario can be generated by repeating the reference sequence.
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