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Introduction
A Rel-18 work item [1] to study and specify enhancements for NTN was agreed with an objective to identify an example band above 10 GHz.  System parameters for Ka band with uplink at approximately 30 GHz and downlink at approximately 20 GHz is considered in this contribution.  
Discussion
Frequency range
The Ka band uplink at 30 GHz falls into the FR2 frequency range.  However, the downlink at 20 GHz is outside of both FR1 and FR2 frequency ranges.  Despite this, it is understood the Ka band will be specified according to FR2 requirements.  One stipulation from the WID [1] is the definition of NTN bands above 10 GHz does not change the FR1/FR2 definition or automatically to future terrestrial bands defined in this frequency region.  To retain the existing frequency range definitions of FR1 and FR2, we suggest to maintain the upper range of FR1 and 7125 MHz and the lower range of FR2 at 24250 MHz.  However, a note can be added in the definition of frequency ranges to indicate the Ka band follows requirements for FR2 despite its downlink being outside of the range.  To mitigate future terrestrial bands automatically following the convention of using FR2 requirements, it is noted that the NTN bands will be defined in TS 38.101-5 and TS 38.108 which are separate from TS 38.101-1 and TS 38.104 where terrestrial bands are defined.
Proposal 1:  Ka band follows FR2 requirements by adding a note in TS 38.101-5 and TS 38.108 rather than by changing the FR2 frequency range itself. 
Channel bandwidth and SCS
With the exception of Band n263 at 60 GHz, the FR2 bands are defined with channel bandwidths of 50, 100, and 200 MHz with 60 kHz SCS and 50, 100, 200, and 400 MHz with 120 kHz SCS.  The 400 MHz channel bandwidth is optional.  It is proposed that these same bandwidths and SCS can be used for the Ka band.
Proposal 2:  50, 100, and 200 MHz channel bandwidth with 60 kHz SCS.  50, 100, 200, and 400 MHz channel bandwidth with 120 kHz SCS.  400 MHz channel bandwidth is optional in this release of the specification.
Asymmetric channel bandwidths between uplink and downlink can also be considered for the band.  Depending on the exact band definition to be agreed by RAN4, there is the possibility that the uplink and downlink bands may not sure the same bandwidth.  Additionally, it is anticipated due to different system bandwidth requirements for uplink compared to downlink, there may be a need to define asymmetric channel bandwidths.  However, the number of combinations should be limited in order to reduce the test and development burden on device manufacturers.  It is suggested that 50+100, 50+200, and 50+400 MHz UL+DL channel bandwidths be considered.  400 MHz is optional in this release of the specification.  A necessary part of enabling asymmetric channel bandwidths is the frequency confinement of the Tx-Rx separation given as 
ΔFTX-RX = | (BWDL – BWUL)/2 |
and illustrated below
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Proposal 3:  Asymmetric channel bandwidths of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.
Channel raster and sync raster
The channel raster for FR2 current accommodates a frequency range from 24250 – 100000 MHz.  The relationship between between the various parameters for NR-ARFCN are given by the equation
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
and parameters
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To extend the frequency range down to 17.7 GHz, the lower range of NREF should be changed from 201667 to 1907499.  No other changes to the other parameters are anticipated.
Similarly, the sync raster parameters are given as
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To enable indexing a frequency range down to 17.7 GHz, the allowable values of N should extend below 0, i.e., N can be a negative number.  However, the GSCN remains positive since it is offset by 22256.  A GSCN value of 21877 is required which corresponds to an N value of -379.  The extension of the channel raster and sync raster are only necessary in TS 38.101-5 and TS 38.108.
If it is agreed to extend indexing down as low as 10 GHz, the values would need to be further modified but since the example band is agreed in the Ka band frequency range, extending the values down to 10 GHz may not be needed at this time.
Proposal 4:  Channel raster and sync raster indexing is extended down to 17.7 GHz in TS 38.101-5 and TS 38.108.
FDD
The Tx-Rx separation for FDD bands is expected to be specified in 38.101-5.  By inspection the duplex options for Ka band appear to be 9.3 GHz and 9.8 GHz.  The uplink and downlink frequency ranges are according to [2] but are subject to change depending on the discussion in RAN4 on the exact band definition.
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Proposal 5:  Tx-Rx separation values of -9.3 GHz and -9.8 GHz are specified for Ka band.
Conclusion
This contribution introduces some of the system parameters to be considered for the NTN Ka band.  Aspects related to frequency range, channel bandwidth and SCS, channel raster and sync raster, and FDD duplex spacing are considered with the following proposals presented for consideration.
Proposal 1:  Ka band follows FR2 requirements by adding a note in TS 38.101-5 and TS 38.108 rather than by changing the FR2 frequency range itself. 
Proposal 2:  50, 100, and 200 MHz channel bandwidth with 60 kHz SCS.  50, 100, 200, and 400 MHz channel bandwidth with 120 kHz SCS.  400 MHz channel bandwidth is optional in this release of the specification.
Proposal 3:  Asymmetric channel bandwidths of 50+100, 50+200, and 50+400 MHz are considered for the Ka band.
Proposal 4:  Channel raster and sync raster indexing is extended down to 17.7 GHz in TS 38.101-5 and TS 38.108.
Proposal 5:  Tx-Rx separation values of -9.3 GHz and -9.8 GHz are specified for Ka band.
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Table 5.4.3.1 - 1:  GSCN parameters for the global frequency raster  

Frequenc y range  SS block frequency position SS REF  GSCN  Range of GSCN  

24250  –   100000 MHz  24250.08 MHz + N * 17.28 MHz,   N = 0:4383  22256 + N  22256  –   26639  
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DL BW UL BW Tx-Rx (low side)Tx-Rx (high side)

Region 1 GEO 17.7 20.2 27.5 30 2.5 2.5 9.8 9.8

Region 2 GEO 17.7 20.2 27 30 2.5 3 9.3 9.8

Region 3 GEO 17.7 20.2 27 30 2.5 3 9.3 9.8

Region 1 NGSO 17.7 20.2 27.5 29.1 29.5 30 2.5 2.1 9.8 9.8

Region 2 NGSO 17.7 20.2 27 29.1 29.5 30 2.5 2.6 9.3 9.8

Region 3 NGSO 17.7 20.2 27 29.1 29.5 30 2.5 2.6 9.3 9.8
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Table 5.4.2.1 - 1:  NR - ARFCN parameter s for the global frequency raster  

Frequency range (MHz)  ΔF Global   (kHz)  F REF - Offs   [MHz]  N REF - Offs  Range of N REF  

24250  –   100000  60  24250.08  2016667  2016667  –   3279165  

 


