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1 Introduction

RAN4 received an LS from RAN1 [1] where the following RAN1 agreements are listed:
Agreements:
· Working assumption: Number of PSS sequences: 3

· PSS sequence details:

· Frequency domain-based pure BPSK M sequence (fixing the time/freq. offset ambiguity)

· 1 polynomial: octal 145

· In freq. domain 3 cyclic shifts (0, 43, 86) to get the 3 PSS signals

· Initial poly shift register value: 1110110

· FFS modified ZC: 2 ZC sequences concatenation or interleaving in time or freq., 4 ZC sequences concatenation in time

· Number of SSS signals: 1000 post-scrambling

· PSS sequence length: 127 for frequency domain-based pure BPSK M sequence
· Note that PSS will be mapped to consecutive 127 subcarriers

· SSS sequence length: 127

· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz

· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges
· SSS sequence details: Long M-sequence with scrambling

· SYNC frequency raster: RAN1 assumes that RAN4 will decide it 

· SS burst set periodicity default value for initial cell selection: 20/20 msec
· Note that RAN1 assumes that RAN4 will investigate requirements
· Time index indication: PBCH conditioned that mobility and HO related requirements can be met
· Note: RAN1 assumes that RAN2 will check against to RAN2 requirements
· PBCH BW: 288 subcarriers, 2 OFDM symbols (additional symbols if MIB size larger than assumed)

· PBCH phase reference: DMRS
· PBCH TTI: 80 msec
In this contribution, we further discuss on the subcarrier spacing for PSS/SSS, from RAN4 point of view.
2 Discussion
In [1], it is suggested that:
· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
Earlier RAN4 received a RAN1 LS [2] on subcarrier spacing for NR, in response to which RAN4 agreed [3] and also communicated to RAN1 in [4] the following:

· SCS supported for bands below 1 GHz

· 15kHz, 30kHz

· The decision of supporting 60kHz is pending RAN1 check

· SCS supported for bands between 1GHz and 6GHz

· 15kHz, 30kHz, 60kHz

· SCS supported for bands above 24GHz and below 52.6GHz

· 60 kHz, 120kHz

· 240kHz is not applicable for data

· 240 for data can be further considered if a clear benefit is shown 

· SCS support is band dependent

· RAN4 assumes others SCS at least for data may be added in a forward compatible manner in later releases

For SS blocks, a single numerology per carrier frequency needs to be decided. With the above RAN4 agreements and also with the new RAN1 LS [1], the following options remain for SS blocks:

· For bands <1 GHz:
· 15 kHz or 30 kHz

· For bands in 1 GHz up to 6 GHz:

· 15 kHz or 30 kHz

· For bands above 24 GHz and below 52.6 GHz:
· 120 kHz or 240 kHz (note, however, that 240 kHz is not applicable for data)
· Observation 1: Not all the UEs may be capable of supporting multiple numerologies in parallel, which may create problems if some numerology (e.g., 240 kHz) is allowed for SS blocks but not for data. This suggests 120 kHz SCS for SS blocks in bands above 24 GHz and below 52.6 GHz.
· Observation 2: The number of subcarriers for PSS/SSS and PBCH is fixed and the same for all numerologies, which means that the minimum supported absolute bandwidth by the UE would have to be larger for a larger subcarrier spacing, which is difficult to motivate at least for bands <1GHz.
· Observation 3: If two numerologies in the same frequency band are supported for data, other SI, and perhaps also for CSI-RS, then it is more preferable that the single SCS for SS block is the minimum of the two SCSs supported for data/CSI-RS.
· Observation 4: A larger SCS could be motivated for URLLC, but, on the other hand, this may be not necessary if shorter TTIs are supported.
Based on the above observations, the following SCSs are proposed for SS blocks.
· Proposal 1: SS blocks SCS is as follows:

· For bands <1 GHz:

· 15 kHz

· For bands in 1 GHz up to 6 GHz:

· 15 kHz as a baseline (30 kHz may be an exception for some bands, e.g., for Band 41 when a bandwidth of 100 MHz is needed)
· For bands above 24 GHz and below 52.6 GHz:

· 120 kHz
· Proposal 2: If multiple numerologies in the frequency domain (e.g., for SS blocks and data) is a supported scenario, not all UEs may be able to support this. In this case, either it should be assumed that different numerologies are not scheduled in the same subframes for the UEs without such capability, or such UEs should be allowed to not receive SS blocks that occur in such data subframes (and receive the data instead).
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