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Introduction
Several alternatives for subcarrier spacing was agreed in RAN1#86 as below [1]:
Agreements:
· For subcarrier spacing of each synchronization signal (e.g. NR PSS,SSS) in a NR carrier, the following alternatives should be studied
· Alt 1: Subcarrier spacing is predefined in the specification for a given frequency range
· Ex: 15kHz for sub-6GHz, 60kHz for over-6GHz
· Note that there are more than one frequency ranges
· Alt 2: Subcarrier spacing is selected by NR BS
· FFS: Details on the set of possible numerologies
· Note: Blind detection of multiple numerologies can be considered
· Alt 3: Single subcarrier spacing is predefined in the specification for all frequency ranges
· Other alternatives are not precluded
· NR synchronization signal is based on CP-OFDM
· Note that DFT-spread-OFDM based design is not precluded





















In this contribution, we consider different alternatives for subcarrier spacing and provide our views for further consideration.    

Discussion
UEs use DL synchronization signals to acquire DL time and frequency synchronization. Additionally, they make use of DL synchronization signals for neighbouring cell search operation. 
It is observed that NR will operate in a wide range of frequency bands at least from 700MHz to 70GHz [2]. If a single subcarrier spacing is predefined in the specification for all frequency range, i.e. Alt 3, it may be not optimal for obtaining time and frequency synchronization across all bands of frequency. Moreover, NR will support multiple services and deployment scenarios that may require matching optimum subcarrier spacing(s). For example, acquisition of time frequency synchronization in very high mobility case may require larger subcarrier spacing for synchronization signals to overcome the Doppler frequency shift even at sub-6GHz frequency band.  Therefore, finding optimum predefining single subcarrier spacing covering all frequency range and all services/deployment scenarios may not be possible. 
On the other hand, the support of multiple subcarrier spacing allows for efficient deployment of NR technology in a wide range of frequency bands.  In Alt 1, band specific predefined subcarrier spacing is used. In this case, a UE knows the subcarrier spacing of the synchronization signal, given the frequency band of operation.  This subcarrier spacing could be considered as the base subcarrier spacing within a special system-subband which is used by the UE for time-frequency synchronization and subsequent acquisition of vital system information within that band.  This approach does not preclude the possibility of different and adaptive subcarrier spacing(s) in other subbands carrying additional system information and/or data/control signals intended for different services. Moreover, synchronization signal detection complexity of Alt 1 is similar to that of LTE.  However, this approach has the same drawback as Alt 3 if the base subcarrier spacing is required to be adaptable to support a particular service or deployment scenario. 
The Alt 2, on the other hand, allows for more flexible and forward compatible design where NR BS selects the most optimum subcarrier spacing to support a particular service or deployment scenario at a given time. In this case, the UE is expected to blindly detect the base subcarrier spacing. As such, the UE complexity may increase. Moreover, it requires careful design of synchronization signals to avoid performance degradation caused by blind detection of multiple hypothesis.    

Proposal 1:  Support Alt 2 for NR and further consider blind detection of multiple numerologies.
Conclusion
In summary, we propose that:
Proposal 1:  Support Alt 2 for NR and further consider blind detection of multiple numerologies.
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