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Introduction
One of remaining issue on synchronization signal is misalignment between SSB and resource grid in case of mixed numerology. Feature lead summarized the issue as follows [1]:
4.2 Misalignment between SSB and resource grid in OFDM signal generation
Vivo suggested to have a separate definition for the OFDM baseband signal generation for SSB to avoid misalignment for the case when SSB is 30 kHz.
Feature lead comment: Discuss further during the week if/how to solve the issue. 
Based on offline discussions, the simplest solution seems to be to limit the shifts for the problematic cases. 
Proposal:
· 
Limit the subcarrier offsets to values that ensures subcarrier alignment
· 
for {SSB, RMSI} SCS = {30,30}{30,15}{120,60}{240,120}kHz, the UE may assume is even
· 
for {SSB, RMSI} SCS = {240,60}, the UE may assume is a multiple of 4


In this contribution, we provide our view on this possible misalignment.
Discussion
NR adopted floating sync [2] where SS/PBCH block is not necessarily aligned with resource block boundary. On the other hand, in our understanding, SS/PBCH block should be still transmitted on the subcarrier grid of its own subcarrier spacing which is aligned with point A.
With this understanding, kSSB only takes the values proposed in feature lead summary. To limit  value as in the feature lead summary would be equivalent to confirming SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing aligned with point A, also in case SS/PBCH block and data have different numerology. 
Proposal:
Confirm SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing aligned with point A
[image: ]
Figure 1. SS/PBCH block on the subcarrier grid of its own subcarrier spacing aligned with regard to point A

It should be checked if the proposal (or proposal by feature lead) does not conflict with frequency positions given by GSCN. This check can be limited within a single carrier or carriers which share the same point A (or on the same common resource block grid), as SS/PBCH blocks on different carriers on different common resource block grid may be on different subcarrier grids. And also, for below 3 GHz, a single M value can be assumed for GSCNs for this discussion because SS/PBCH blocks corresponds to GSCNs with different M value cannot be on the same subcarrier grid.
[bookmark: _GoBack]One GSCN gives a single frequency position irrespective of numerology. For up to 3 GHz, spacing between frequency positions given by GSCNs with the same M value is multiple of 1200 Hz which is multiple of 30 kHz as well as 15 kHz. Therefore SS/PBCH blocks given by GSCNs (with the same M value for below 3 GHz) within carrier(s) on the same common resource block grid can be on the same subcarrier grid. This is also true for beyond 3GHz where the spacing is 1440 kHz which is multiple of subcarrier spacing of 30 kHz in FR1 or 240 kHz in FR2.
Note the discussion above is irrelevant for frequency positions given by GSCN on different carriers on different common resource block grid. SS/PBCH block can be different subcarrier grid for such condition.
Observation:
The proposal does not conflict with SS/PBCH block positions given by GSCN within carrier(s) on the same common resource block grid
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Figure 2: Synch raster spacing up to 3000 MHz (case of GSCN with M=3 on the subcarrier grid)
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Figure 3: Synch raster on subcarrier grid beyond 3000 MHz (FR2)

Summary
Proposal:
Confirm SS/PBCH block is transmitted on the subcarrier grid of its own subcarrier spacing aligned with point A
Observation:
The proposal does not conflict with SS/PBCH block positions given by GSCN within carrier(s) on the same common resource block grid
Reference
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