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Introduction
Even though the Railway 900MHz has been approved in Rel-17 with its minimum channel bandwidth as 5MHz, however based on the released information of CEPT plan in [4], within CEPT harmonized band of 2x5.6 MHz (874.4-880/919.4-925 MHz), there would be to at least 10-14 GSM-R carriers to be preserved dependent on the traffic demands in specific railway environments. In other words, minimum 5MHz CBW cannot been available in near future, instead dedicated 3MHz would come firstly until 2035 at least. In this contribution, we want to share some further analysis on sync raster design due to its spectrum allocation restrictions.  
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Based on the foreseen available spectrum for EU railway 900MHz as indicated from CEPT, if we follow the legacy sync raster design specified in Rel-15 NR spec, then candidate sync raster would fall outside of allocated spectrum as shown in Figure 1 which means more PRB of SSB would be punctured at the end. Indeed even though SSB is located at the center frequency of allocated spectrum, there would be still some PRB unavoidable to be punctured since SSB bandwidth up to 3.6MHz for 15kHz is still larger than allocated channel bandwidth 3MHz, or 2.8MHz. If we still follow the legacy sync raster design as shown in Figure 1, then more PRB of SSB would be punctured, therefore we propose to keep the sync raster and channel raster aligned to minimize the punctured PRBs of SSB  similar as LTE system design in which both sync raster and channel raster is 100kHz.
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Figure 1. the mapping of the legacy sync raster on EU dedicated railway spectrum
One potential problem to specify both sync raster and channel raster as 100kHz independently, then SSB might be not at the FFT grid of channel raster. If we follow the legacy principle in Rel-15 NR to define the sync raster if channel raster is assumed as 100kHz, then sync raster would be specified as 100kHz*N+M * 50 kHz, M=1, 3,5. This approach could give enough deployment flexibility of SSB, however this would also increase the complexity of initial cell access. 
In the contrary,if we don’t define sync raster and assume sync raster is always placed at the channel raster similar as LTE system, then this will reduce the complexity of initial cell access a lot, however it would lose lots of SSB deployment flexibility. 
In short, at least we could find the following two alternatives to address the problems of extra SSB puncturing if we follow the legacy sync raster design for below 3GHz, however both alternatives have its Pros and Cons which need further discussion within RAN4. If necessary, we could also send the LS to RAN1 to seek for the preference from RAN1’s perspective. 
Alt 1: to define the sync raster as 100kHz*N+M * 50 kHz, M=1, 3,5;
Alt 2: not to define sync raster and sync raster is always placed at the channel raster which is similar as LTE.
Conclusions
In this contribution, we provided some analysis on sync raster design for Railway 900MHz which could be also applicable for other dedicated spectrum less than 5MHz and proposals are made as following:
Proposal 1: to further discuss the following two alternatives:
· Alt 1: to define the sync raster as 100kHz*N+M * 50 kHz, M=1, 3,5.
· Alt 2: not to define sync raster and sync raster is always placed at the channel raster which is similar as LTE.
Proposal 2: If necessary, we could send the LS to RAN1 to seek for the preference from RAN1’s perspective. 
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