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1. Introduction
There were extensive discussions on the general aspects for NTN [1] and a way forward for NTN general part was approved [2]. Some general aspects need to be further discussed for NTN. This document will address those open issues.
2. Discussion
1) Considerations on specifications
There was extensive discussion on how to handle NTN specification both in RAN4 and in RAN. It has been agreed to use RAN3 NTN architecture as the baseline and our understanding is that 38.104 requirements can be taken as a starting point. However, the NTN scenarios and classification of NTN BS will be quite different from TN BS. Also the regulations and bands will be different. All these factors mean it deserves a separate set of RF specifications for NTN BS and UE.
Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
2) Frequency ranges
The frequency range definition for NTN should be aligned with TN i.e. FR1 is 410 MHz – 7125 MHz and FR2 is 24250 MHz – 52600 MHz for the time being. For specific frequency range for NTN such as Ka band, more discussion is needed. Potentially Ka band can be included in the future by extending FR2 down to the Ka DL band. 
Proposal 2: The frequency range definition should be aligned with NR.

3). Signaling and numbering of operation bands
The band coding and signaling for NTN operation band should use the same set of design with TN. But we propose to ensure contiguous numbering of NTN bands. To avoid breaking the continuation of NR bands numbering, we propose to number the NTN band from the end of current NR band number in each FR, e.g. the 1st NTN bands in FR1 is numbered as n256, the second NTN band in FR1 is numbered as n255. 
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.

4). Channel bandwidth
The common definition of channel bandwidth and corresponding transmission bandwidth configuration, minimum guard band, and RB alignment for FR1 and FR2 can be reused as a starting point for NTN. Similar to TN, new channel bandwidth can be considered depending on potential operator new request. Supported channel bandwidth for a specific NTN bands needs to be defined. E.g. for S band, 5/10/15/20/25/30MHz channel bandwidth may be supported depending on confirmation by operator. 
[bookmark: _Hlk497144372]Table 2-1: Transmission bandwidth configuration NRB for FR1
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	216
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	106
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	51
	65
	79
	93
	107
	121
	135



Table 2-2: Transmission bandwidth configuration NRB for FR2
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N/A

	120
	32
	66
	132
	264



Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.

4). Channel spacing
We think the TN channel spacing can be reused for NTN. Of course, only part definition of TN channel spacing may be applied for NTN based on NTN channel raster decision.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.

5). Channel raster
In 38.104, the NR-ARFCN is defined applied for frequency range of 0Hz ~ 100GHz. The NR-ARFCN can be reused for NTN system. The Δshift = 0 kHz or 7.5 kHz is introduced for co-existence between NR and legacy E-UTRA system in the same region. Δshift is not needed for NTN bands since there is no legacy E-UTRA or NR system with the same band in the same region. 
An open issue from the last meeting is whether to use 100 kHz or 15 kHz channel raster for NTN bands. by our understanding,100kHz channel raster is mainly useful when considering NR and E-UTRA co-existence in the same band. For NTN co-existence with adjacent NR bands (e.g. band n1 or n 34), it’s not that useful by defining 100 kHz channel raster. So we propose not to complicate the channel raster definition for NTN and simplify it as SCS based channel raster.
Proposal 7: It is proposed to define the channel raster for NTN bands as SCS based for both FR1 and FR2.
· 15kHz is considered for FR1 and 60kHz is considered for FR2 for NTN channel raster
· NR-ARFCN can be reused from 38.104.
· Δshift is not needed for NTN bands.

6). Synchronization raster
An important principle for the sync raster in 38.104 is to reduce the UE cell search time in NR. So the TN sync raster number has been designed as few as possible. For NTN, the time for a NTN UE staying within a NTN cell may be very short and the cell search should be as sooner as possible. It is FFS whether to the synchronization raster entries for each NTN operating band should be optimized. 
Proposal 8: It is proposed RAN4 to investigate whether some optimization on the sync raster is needed considering the cell search requirement.
3. Conclusion
This document discussed general aspects and system parameters for NTN. The following proposals are concluded.
Proposal 1: It is proposed to develop a separate set of RF specifications for NTN, including BS RF and UE RF.
Proposal 2: The frequency range definition should be aligned with NR.
Proposal 3: The same set of band coding and signaling design should be used for NTN and NR.  The NTN band is numbered in reverse order from the maximum NR band number in each FR.
Proposal 4: The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 can be reused for NTN system.
Proposal 5: The supported channel bandwidth per operating band should be defined based on operator input.
Proposal 6: The channel spacing in 38.104 can be reused for NTN. 
· Exact definition pending channel raster decision.
Proposal 7: It is proposed to define the channel raster for NTN bands as SCS based for both FR1 and FR2.
· 15kHz is considered for FR1 and 60kHz is considered for FR2 for NTN channel raster
· NR-ARFCN can be reused from 38.104.
· Δshift is not needed for NTN bands.
Proposal 8: It is proposed RAN4 to investigate whether some optimization on the sync raster is needed considering the cell search requirement.
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