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Introduction
[bookmark: OLE_LINK35]In RAN#92e meeting, the work item [RP-221819] on NR NTN (Non-Terrestrial Networks) enhancements was approved as one of Rel-18 RAN1/2/3 package. In this contribution, we want to share further views for system parameters for NTN in Ka-band.
Agreement:  
· FSS spectrum should be included in 3GPP band definition for the purpose of enabling ESIM/moving VSAT moveable NTN terminal with priority.  [Fixed VSAT in FSS allocation – Companies to check RAN4 ToR to see if there is a restriction on fixed device in fixed spectrum]
· Define several NTN Ka-bands to address the diversity of spectrum allocation to ESIM by national regulators, RAN4 should consider specifying several “NTN Ka-bands”
[bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion  
2.1. Channel bandwidth
In Last RAN4 meeting, we agree to define 400MHz as optional for NTN UE in Rel-18. Regarding higher channel bandwidth beyond 400MHz, we don’t see its necessity for it. In Rel-17 FR2-2, we have defined larger channel bandwidth for it, however this is not applicable for FR2-1. Ka-band is somehow overlapping with band n257 which is still part of FR2-1. For MSS-band, maximum available spectrum should be 500MHz which is slightly larger than 400MHz, however if we want to define 500MHz channel bandwidth for NTN UE in Ka-band in Rel-18, then it could cause quite lots of additional standardization work and cannot reuse the existing FR2-1 implementation as much as possible. Based on above analysis, we made the following proposal:
Proposal 1: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band.
[bookmark: _Toc83580323][bookmark: _Toc61367258][bookmark: _Toc69083994][bookmark: _Toc45888019][bookmark: _Toc75467001][bookmark: _Toc76509023][bookmark: _Toc29801683][bookmark: _Toc84413441][bookmark: _Toc36107474][bookmark: _Toc21344199][bookmark: _Toc61372641][bookmark: _Toc29802107][bookmark: _Toc29802732][bookmark: _Toc76718013][bookmark: _Toc68230581][bookmark: _Toc84404832][bookmark: _Toc45888618][bookmark: _Toc37251233]In the last RAN4 meeting, there were some initial discussions for Asymmetric channel bandwidths between DL and UL in Ka-band, we are also open for further discussion. In general, from system parameter perspective, for asymmetric channel bandwidth, we need to define the following Tx-Rx carrier center frequency separation due to the constraints of duplex design of FDD band, however as for NTN UE filtering assumption in last RAN4 meeting, due to the large frequency gap up to 7GHz in Ka-band MSS-band, then no such of filtering or duplex are needed for Ka-band MSS-band, in other words, the following restriction for Tx-Rx carrier center frequency separation are not needed.

5.3.6	Asymmetric channel bandwidths
The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth.
In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:
ΔFTX-RX = | (BWDL – BWUL)/2 |
The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.
Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL.

[bookmark: OLE_LINK8]2.2. Spectral utilization
For the spectral utilization for NTN Ka-band, technically speaking, the spectral utilization should be more or less dependent on the waveform, ACLR, out of band emission, ACS and EVM requirements etc. However based on the experience of Rel-17 NR over NTN discussion, it’s most likely that SAN RF requirement for NTN Ka-band would be relaxed compared with the RF requirement of the terrestrial BS, therefore we don’t see the problem to follow the spectral utilization of terrestrial NR system.
Proposal 2: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point.
2.3. Channel raster and sync raster
The channel raster for NTN Ka-band could be be the same as band n257, i.e. 60/120kHz to the simplify the VSAT /ESIM/MES implementation complexity for initial access. In addition, sync raster could use similar approach as band n257. It should be noted that range of NREF should fall into 3GHz to 24.25GHz instead of 24.25-52.6GHz. Therefore global raster should be still 15kHz while with step size as 4 and 8 for 60kHz and 120kHz ΔFRaster.
Proposal 3: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
Table 2.3-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	17700 – 20200
	15
	17700
	1580000
	1580000 – 1746664




Table 2.4.2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n512]
	60
	1580000  – <4> – 1746664 

	
	120
	1580000  – <8> – 1746664 



Similar as NR-ARFCN, it should be noted that range of GSCN should fall into 3GHz to 24.25GHz instead of 24.25-52.6GHz. Therefore sync raster should be still 1.44MHz while with step size as 12 (17.28MHz) and 24 (34.56MHz) for 120kHz and 240kHz SSB.
Table 2.3-3: GSCN parameters for the global frequency raster
	3000 – 24250 MHz
	3000 MHz + N * 1.44 MHz
N = 0:14756
	7499 + N
	7499 – 22255

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17708 – 19443

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



Table 2.3.4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	17724- <12> - 19428

	
	240 kHz
	Case E
	17736 - <24> - 19416

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2:  Step size 12 equal to 17.28MHz by 1.44MHz*12 and step size 24 equals to 34.56MHz by 1.44MHz*24.


Proposal 4: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
In addition, it should be noted that NTN Ka-band is not belonging to any FR1 or FR2 definition. From our understanding, if we want to apply SSB block pattern D and SSB pattern E for NTN Ka-band, some updates in TS 38.213 is needed at least.
In addition, 
-	Case D - 120 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2, .
-	Case E - 240 kHz SCS: the first symbols of the candidate SS/PBCH blocks have indexes . For carrier frequencies within FR2-1, .
Proposal 5: to send LS to RAN1 to indicate the NTN Ka-band support the Case D and Case E..
Conclusions
In this contribution, we want to share some further views from system parameter perspective for NTN Ka-band.and proposals are made as following:
Proposal 1: not to define channel bandwidth beyond 400MHz for Ka-band MSS-band.
Observation 1: the legacy restriction for Tx-Rx carrier center frequency separation might be not needed if there are no filtering or duplex between MSS-band DL and UL.
Proposal 2: to use the same spectral utilization requirement of FR2 TN system for NTN Ka-band as starting point.
Proposal 3: to use following NR-ARFCN in the Table 2.3-1/2.3-2 for NTN Ka-band.
Table 2.3-1: NR-ARFCN parameters for the global frequency raster [TS 38.101-5]
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs [MHz]
	NREF-Offs
	Range of NREF

	17700 – 20200
	15
	17700
	1580000
	1580000 – 1746664




Table 2.4.2. NR-ARFCN for NTN Ka-band
	Operating Band
	ΔFRaster
(kHz)
	Uplink and Downlink
Range of NREF
(First – <Step size> – Last)

	[n512]
	60
	1580000  – <4> – 1746664 

	
	120
	1580000  – <8> – 1746664 


Proposal 4: to use following GSCN in the Table 2.3-3/2.3-4 for NTN Ka-band MSS-band.
	17700 – 20200 MHz
	3000MHz MHz + N *1.44 MHz
N = 10209:11944
	7499 + N
	17708 – 19443

	NOTE 1:	The default value for operating bands with which only support SCS spaced channel raster(s) is M=3.



Table 2.3.4. GSCN for NTN Ka-band
	NR Operating Band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	[n512]
	120 kHz
	Case D
	17724- <12> - 19428

	
	240 kHz
	Case E
	17736 - <24> - 19416

	NOTE 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [10].
NOTE 2:  Step size 12 equal to 17.28MHz by 1.44MHz*12 and step size 24 equals to 34.56MHz by 1.44MHz*24.



Proposal 5: to send LS to RAN1 to indicate the NTN Ka-band MSS-band support the Case D and Case E..
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