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Introduction

In the last RAN4#91 meeting, there are extensive discussions on 7-24GHz including RF characteristic (e.g. PA output power, phase noise, LNA noise etc) and system parameter. In this contribution, we want to share some further inputs on system parameters for 7-24GHz. 
Discussion 
BW and SCS 

Regarding SCS selection for different frequency ranges are done within RAN4 according to RAN1’s candidate SCS design. From the RAN4 perspective, the SCS is mainly dependent on the phase noise,FFT size and delay spread. For mmWave range, the phase noise would be much worse than low frequency ranges, therefore lower SCS is not suitable anymore. For FFT size, the basic assumption for NR baseband is 4096 which is twice of LTE FFT size 2048. Delay spread depends on the deployment, for UE operating between 7-24GHz, beam selectivity could also suppress the delay spread, it’s also up to the UE implementation with antenna array or not. CP must accommodate the channel delay spread in which CP is also related with SCS selection.

BW for each frequency ranges, the maximum channel bandwidth is up to the RF chain characteristic and sampling rate which is up to FFT size and SCS selection. For other BW design, it’s up to spectrum allocation and operators’ request. From the spectrum allocation, the BW design needs to cover spectrum allocation as much as possible, otherwise there will be spectrum waste which is unexpected to see. In addition, for any UE to support too many BW, these will also increase the UE design (e.g. FFT design to support 4096,2048,1024 which needs multiple layers FFT design and digital filtering design for each BW etc) and conformance testing time.   

Proposal: reuse FFT size 4096 for 7-24GHz. 

Spectrum utilization  
Regarding SU perspective, it’s dependent on the Tx emission mask defined for protecting the adjacent channel and Rx blocking requirement. For 7-24GHz, the regulatory requirement is under the survey and information collection and spectrum mask is also not discussed yet. Therefore it’s difficult to conclude the SU configuration at the current stage. However similar as discussion before, the filter length or implementation difficulty should be taken into account from both Tx side and Rx side. Meanwhile as filter length will also have the impacts on the EVM window length, if there are any changes on the SU tables for 7-24GHz, then EVM window requirement should also be revisited correspondingly.  

Channel raster  

For 7-24GHz, as there are no refarming bands anymore, therefore SCS based channel raster could be adopted for the better spectrum utilization especially when considering intra-band contiguous CA scenario. Regarding to use either 15KHz or 30KHz or 60KHz for 7-24GHz, it is really dependent on the SCS selection for these frequency range. As mentioned before, the SCS for 7-24GHz would be mainly determined by phase noise,FFT size and delay spread. 
Sync raster   

Regarding the sync raster design for 7-24GHz, the basic principle as following should be still reused,

sync raster<= BWconfig+channel raster-BWSSB
However as minimum BW, channel raster and SCS for SSB operation is not determined yet, therefore it’s difficult to conclude this configuration at the current stage. 

Channel spacing 

Regarding the channel spacing for adjacent channel carriers, the formula is just to make sure that frequency separation between adjacent carriers are multiples of channel raster, therefore 0,+/-(1/3) channel raster are added for considerations on all possible cases. 

Regarding the nominal channel spacing for CA, the same principle could be used for make sure that guardband for intra-band contiguous from the UE side is symmetric, in addition, regarding the retuning granularity for nominal channel spacing should be dependent on the configured SCSs among component carriers. 
Conclusions
In this contribution, we share some further considerations on system parameters for 7-24GHz and proposals are made as following:

Proposal: reuse FFT size 4096 for 7-24GHz. 
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