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1. Introduction
The work item on NR support for dedicated spectrum less than 5MHz for FR1 was approved at RAN#94-e, with the latest revision agreed at RAN#95-e [1]. RAN4 related issues are listed below:

· Specify necessary RAN4 requirements to support deploying NR in spectrum allocations from approximately 3 MHz up to below 5 MHz [RAN4], including in bands n100, n8, n26 and n28:
· Specify system parameters (including channel and sync rasters) for the associated dedicated spectrum.
· Minimize impact on RF requirements:
· Reuse 5 MHz channel bandwidth at least for FRMCS use case (assuming co-located NR and GSM-R with same operator).
· Specify the required RF requirements for optional 3 MHz channel bandwidth in bands n100, n8, n26 and n28.
· Specify RRM requirements while minimizing specification impact to support operation in dedicated spectrum allocations from approximately 3 MHz up to below 5 MHz.
In [2], 2 questions about system parameter were proposed from RAN1, and in this contribution, we provide our analysis of these issues.
2. Discussion
2.1 Spectrum utilization 
The first question from RAN1 is about spectrum utilization:
Question 1: RAN1’s understanding is that in addition to reusing 5 MHz channel bandwidth, RAN1 suppose only 3 MHz channel bandwidth is supported, and would like to get RAN4 response on the maximum transmission bandwidth (the number of PRBs) for this channel BW.
In LTE, the maximum transmission bandwidth is 15 PRB but in the RAN1 discussion, 16 PRB is also considered due to its convenience in signal design. However, even though only one PRB is added, the spectrum utilization increases from 90% to 96%, which may have more risk in satisfying emission requirements. To further figure out whether 16 PRB is feasible or not, we simulate the case when allocating one PRB at the band edge, and the simulation result is shown in Figure 1. The waveform is CP-OFDM and the PA model is the GMP which is described in TR 38.803. The SEM requirement for 3 MHz is the same as LTE.

[image: ]
Figure 1 PSD and SEM under 3MHz

One basic principle for spectrum utilization is that the UE should always meet the Tx requirement but when one PRB is allocated at the band edge, UE is hard to meet the SEM requirement, so from RAN4 perspective, 15 PRB in LTE should be retained as the maximum transmission bandwidth.
 
Observation 1: 16 PRB will raise the spectrum utilization, putting the UE at risk of violating the emission requirement. 

Proposal 1: Keep 15 PRB as the maximum transmission bandwidth for 3MHz case.

2.2 Sync raster 
Another question is about the sync raster:
Question 2: RAN1 have discussed aspects related to synch raster in the spectrum of interest. RAN1 would like to ask RAN4 if finer synch raster for the 3MHz and/or 5MHz channel bandwidth is feasible, as well as if RAN4 needs any input from RAN1.
In our view, the finer sync raster is always feasible but will increase the latency in cell search. The principle for sync raster design is that the raster should ensure at least one SSB can fit inside any channel in the band, so the sync raster design is also related to the RB number of SSB which is not decided yet in RAN1. To avoid unnecessary arguments, the raster design can be triggered after RAN1 feedback on the detail of SSB.

Proposal 2: Detailed discussion of sync raster can wait for RAN1 feedback on SSB design.

A draft reply LS is provided in [3]
3. Conclusion
Observation 1: 16 PRB will raise the spectrum utilization, putting the UE at risk of violating the emission requirement. 

Proposal 1: Keep 15 PRB as the maximum transmission bandwidth for 3MHz case.

Proposal 2: Detailed discussion of sync raster can wait for RAN1 feedback on SSB design.
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