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1. Introduction
In RAN4#99e meeting, a way forward for NTN general part was approved [1] with some open issues for further study. This document will discuss the open issue for NTN system parameters and present our proposals.
2. Discussion
Regarding NTN system parameters, RAN4 has reached the following agreements.
It has been agree that RAN4 will use new specification to specify RF requirements for NTN gBS and use TS38.101 specifictions to specify RF requirements for NTN UE with different clause at least for FR1. Then how to handle the general parameters need to be discussed.Agreements for topic#2:
· The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in 38.104 and 38.101-1 can be reused for NTN system.
· The supported channel bandwidth per operating band should be defined based on NTN operator input.
· The channel spacing in 38.104 can be reused for NTN. Exact definition pending channel raster decision.
· UE NTN FR1 may use similar specification as TS 38.101-1 (with different clauses for NTN).
· The first NTN band will have the following frequency range definition: 1980-2010 MHz in UL and 2170-2200 MHz in DL. Its band number is FFS.
· Note: Companies are encouraged to provide a NTN band numbering scheme for next RAN4 meeting.
· RAN4 to study and agree on the reference assumption to be used for the on-board satellite amplification process.
· Note: Clarifications required on what “reference assumption” means, and typical implementations for on-board satellite amplification processes.
· RAN4 to consider Constant Equivalent Isotropic Radiated Power (EIRP) and/or Constant Power at Receiver options for on-board satellite amplification process.
Agreements for topic#3:
· RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 15 kHz: 5, 10, 15, 20 MHz.
· RAN4 shall consider the following bandwidth size configuration for MSS S-Band with SCS 30 kHz and SCS 60 kHz: 10, 15, 20 MHz.
· The supported channel bandwidth per operating band should be defined based on NTN operator input.
· RAN4 shall consider a 100 kHz MSS S-Band Channel Raster.
· With respect to MSS S-Band Synchronization Raster, one solution is to reuse current NR work frame for NTN system, but for applicable SS raster entries per operating band RAN4 may need to further study it.
· RAN4 shall consider a 100 kHz MSS L-Band Channel Raster.
· 3GPP should take the relevant FCC and ETSI regulation into account when defining Tx and Rx NTN requirements for the pairing of 1610 - 1618.725 MHz UL and 2483.5 – 2500 MHz DL.
· RAN4 shall use S-Band Reference Operational Deployment Scenario using 1980-2010 MHz for UL and 2170-2200 MHz for DL.
· RAN4 may consider S-band extension in a new WI on operator’s request, as it’s common practice for any TN band in RAN4. 
· RAN4 may consider mixed pairing of (L-band) and (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4. The core functionality should be forward compatible with mixed pairing.
· RAN4 may consider pairing of 1610 - 1618.725 MHz UL (L-band) and 2483.5 – 2500 MHz DL (S-band) in a separate dedicated WI, as it’s common practice for any TN band in RAN4. The core functionality should be forward compatible with mixed pairing.

1). Frequency Range
We think that the FR definition for NTN should be aligned with TN as much as possible. According to RAN4/RAN discussion, only S band and/or L band will be specified in Rel-17 and there is no example band for FR2. It is proposed to only introduce FR1 definition in Rel-17, e.g. 410 MHz -7125 MHz. The DL band of NTN Ka band is out of the range of FR2, how to define Ka band and how to extend the FR2 range needs more discussion in Rel-18.
Proposal 1: Define FR1 as 410 MHz ~ 7125 MHz in Rel-17 and defer FR2 definition to Rel-18.

2). Signaling and band numbering for 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 since now NTN and TN will use different set of BS specifications. 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. Considering the NTN bandwidth, synchronization raster and other parameters may be different with TN system even the frequency range of a NTN band is same as TN band, the NTN operation band should be numbered as a new NTN band.
Table x.x-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	…
	…
	…
	…

	N256
	1980 MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	……



Proposal 2: 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 3: The NTN band should be numbered as a new band even though it is fully overlapped with a TN band.

3). Channel bandwidth
Based on the agreements, the channel bandwidth definition can be reused and only need to introduce channel bandwidth indirectly in table x.x.x-1 in 38.108 as following:
Table x.x.x-1: BS channel bandwidths and SCS per operating band in FR1
	NR band / SCS / BS channel bandwidth

	NR Band
	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

	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…
	…

	n256
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	……



Proposal 4: The channel bandwidth and the number of RBs can be reused from TN. The supported channel bandwidths need to be specified for the new NTN band. 

4). Channel spacing
It is agreed that the channel spacing in TS38.104 can be reused for NTN. Exact definition pending channel raster decision. The channel spacing is defined in TS38.104 for 100 kHz and 15 kHz channel raster. The channel raster of NTN system is agreed as 100 kHz. So current channel spacing defined in TS38.104 is applied for NTN system.
Proposal 5: Current channel spacing definition in TS 38.104 is applicable for NTN system.

5). Channel raster
In TN system, the NR-ARFCN is defined for frequency range of 0Hz ~ 100GHz. The channel raster of NTN system is agreed as 100 kHz. The NR-ARFCN should be reused for NTN system. The Channel raster to resource element mapping should be applied also for NTN system. The channel raster entries and ΔFRaster for each operating band may be reused or defined only several frequency points. It should be defined based on operator input. So current channel raster defined in TS38.104 may be applied for NTN system. It is only need to introduce channel raster entries for NTN band indirectly in table x.x.x.x-1 in TS 38.108.
Table x.x.x.x-1: Applicable NR-ARFCN per operating band in FR1
	NR operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

	…
	…
	…
	…

	n256
	100
	396000 – <20> – 402000
	434000 – <20> – 440000

	……



Proposal 6: Current channel raster defined in TS38.104 can be applied for NTN system. Channel raster entries for NTN band need to be specified.

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 the synchronization raster entries for NTN operating band should be optimized. The detail synchronization raster entries need further study based on operator input.
Table x.x.x.x-1: Applicable SS raster entries per operating band (FR1)
	NR operating band
	SS Block SCS
	SS Block pattern
(NOTE 1)
	Range of GSCN
(First – <Step size> – Last)

	…
	…
	...
	…

	n256x
	15 kHz
	Case A
	5429 – <1> – 5494

	NOTE x:	The following GSCN are allowed for operation in band n256:
	GSCN = {a1, a2, …}.



Proposal 7: The synchronization raster entries for NTN bands need further study based on operator input.

3. Conclusion
This document discussed the open issues for NTN system parameters and concluded the following proposals:
Proposal 1: Define FR1 as 410 MHz ~ 7125 MHz in Rel-17 and defer FR2 definition to Rel-18.
Proposal 2: 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 3: The NTN band should be numbered as a new band even though it is fully overlapped with a TN band.
Proposal 4: The channel bandwidth and the number of RBs can be reused from TN. The supported channel bandwidths need to be specified for the new NTN band. 
Proposal 5: Current channel spacing definition in TS 38.104 is applicable for NTN system.
Proposal 6: Current channel raster defined in TS38.104 can be applied for NTN system. Channel raster entries for NTN band need to be specified.
Proposal 7: The synchronization raster entries for NTN bands need further study based on operator input.
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