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Introduction
The Work Item on NR support for dedicated spectrum less than 5MHz for FR1 specifies a new 3 MHz channel bandwidth with 15 PRB, and provides support for 12 and 20 PRB transmission bandwidths for 3 and 5 MHz channel bandwidth, respectively, on band n100. The 3 MHz channel bandwidth helps in utilizing small spectrum allocations on various bands, for example, electric utilities such as smart grids. The 12 and 20 PRB transmission bandwidths are designed specifically for rail communications in Europe, where Future Railway Mobile Communication System (FRMCS) forms the basis for digitizing rail operations. The new 3 MHz channel bandwidth, as well as the 12 and 20 PRB transmission bandwidths allow for gradual migration from the present GSM-R systems to 5G NR, while leaving room for a necessary number of GSM-R carriers on the same band (n100).
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Description
The work item specifies support for 3 MHz (15 PRB) channel bandwidth for FR1. The only supported subcarrier spacing (SCS) is 15 kHz, and only normal CP is considered. Furthermore, 12 and 20 PRB transmission bandwidths are supported for 3 and 5 MHz channel bandwidths, respectively, for band n100.
The work item considers single-carrier operation, excluding RedCap.
Reduced bandwidth requires changes to some of the physical channels, that would otherwise occupy a larger number of PRBs:

· The bandwidth of PBCH is reduced to 12 PRBs for 3 MHz channel bandwidth by puncturing the lower and the upper 4 RBs of the 20 RB PBCH. 

· The bandwidth of CORESET#0 is reduced to match the transmission bandwidths of 12, 15 and 20 PRB. Table 13-0 in TS 38.213 [1] includes the supported CORESET#0 sizes for dedicated spectrum less than 5MHz. 
· The 12 PRB CORESET#0 is directly mapped to 12 PRBs.
· The 15 PRB CORESET#0 is obtained by puncturing the nine highest PRBs of the 24 PRB CORESET#0. Both interleaved and non-interleaved REG-to-CCE mapping is supported for the 15 PRB CORESET#0.
· The 20 PRB CORESET#0 is obtained by puncturing the four highest PRBs of the 24 PRB CORESET#0.
For dedicated spectrum less than 5 MHz, the frequency position and bandwidth of the initial downlink bandwidth part (BWP) are equal to the CORESET#0 transmission bandwidth (after puncturing, if any) if UE is not provided with initialDownlinkBWP IE. Moreover, a UE supports a BWP size equal to the applicable transmission bandwidth configuration of 12, 15 or 20 PRBs.

Short PRACH formats with 15kHz SCS, and long PRACH formats with 1.25kHz SCS are supported for transmission bandwidths below 5 MHz channel bandwidth. The PRACH formats and configurations not fitting into the transmission bandwidth are not applicable.

New synchronization raster points are defined for 15 PRB transmission bandwidth in 3MHz channel bandwidth to avoid the UE not supporting 3MHz channel bandwidth to unintentionally sync-up with these raster points for system acquisition. Denser synchronization raster points are defined compared to those for 5MHz and above channel bandwidth to have at least one synchronization raster for each 100kHz channel raster. Synchronization raster points are defined for below 1GHz bands n100, n106, n26, n28 and n85 using the equation:

N * 600 kHz + M * 50 kHz + 300 kHz, N = 1:1665, M ϵ {1,3,5}
For band n100, one additional synchronization raster point at 920.73MHz is defined for 12 PRB transmission bandwidth configuration in 3MHz channel bandwidth, and one additional synchronization raster point at 921.45MHz is defined for 20 PRB transmission bandwidth configuration in 5MHz channel bandwidth. The synchronization raster point at 921.45MHz is skipped for 15 PRB transmission bandwidth configuration in 3MHz channel bandwidth to avoid the UE supporting 3MHz channel bandwidth to unintentionally sync-up with this raster point for system acquisition. Note that 12 PRB transmission bandwidth configuration only uses the synchronization raster point at 920.73MHz and 20 PRB transmission bandwidth configuration only uses the synchronization raster point at 921.45MHz, but not the other synchronization raster points defined for 3MHz and 5MHz channel bandwidths.
RF and RRM requirements are specified for optional 3 MHz channel bandwidth in bands n100, n106, n26, n28 and n85. The requirements are specified for UE speeds up to 500km/h for Band n100.
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