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1 Introduction

In RAN#98e meeting, a new R18 WID to specify a new NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz was approved [1]. This contribution continue to provide our views on the remaining issues in the WF [2].
2 Discussion
In the last meeting, it was agreed that the following NTN band n254 would be introduced for NTN L-/S- bands.
Table 1: NTN satellite bands in FR1
	NTN satellite operating band
	Uplink (UL) operating band
Satellite Access Node receive / UE transmit

FUL,low   –  FUL,high
	Downlink (DL) operating band
Satellite Access Node transmit / UE receive

FDL,low   –  FDL,high 
	Duplex mode

	n256
	1980MHz – 2010 MHz
	2170 MHz – 2200 MHz
	FDD

	n255
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n254
	1610 MHz – 1626.5 MHz
	2483.5 MHz – 2500 MHz
	FDD

	NOTE: 
NTN satellite bands are numbered in descending order from n256.


However, due to limit online discussion, there is not much achievement on the other RF requirements.

2.1
System parameters part

Channel bandwidth
In the WID, the following channel bandwidths are requested. 
Table 2, the requested channel bandwidth in the WI

	SCS (kHz)
	Channel bandwidth 

(MHz)

	15
	5
	10
	15
	

	30
	
	10
	15
	

	60
	
	10
	15
	


And in the last meeting, it was proposed the asymmetric channel combinations 5+10MHz, 5+15MHz, and 10+15MHz UL/DL to be introduced. From our perspective, if the principle defined in section 5.3.6 in Ts 38.101-1 as below is followed, introducing the asymmetric channel combinations could not increase the workload on defining requirements
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 |
Proposal 1: introduce the channel bandwidth as shown in table 2 for band n254. And the asymmetric channel combinations 5+10MHz, 5+15MHz, and 10+15MHz UL/DL (if needed) could be introduced under the same principle defined in section 5.3.6 in Ts 38.101-1.
Channel raster and Sync raster
For channel raster and sync raster, it is proposed adapted the same design as TN system. The details could be seen as below
Table 3: proposed applicable NR-ARFCN per operating band

	NTN satellite 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

	n255
	100
	325300 – <20> – 332100
	305000 – <20> – 311800

	n254
	100
	322000 – <20> – 325300
	496700 – <20> – 500000

	NOTE :
The channel numbers that designate carrier frequencies so close to the operating band edges that the carrier extends beyond the operating band edge shall not be used.


Table 4: proposed applicable SS raster entries per operating band

	NTN satellite operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN

(First – <Step size> – Last)

	n256
	15 kHz
	Case A
	5429 – <1> – 5494

	n255
	15 kHz
	Case A
	3818 – <1> – 3892

	
	30 kHz
	Case B
	3824 – <1> – 3886

	n254
	15kHz
	Case A
	6215 – <1> – 6244

	NOTE :
SS Block pattern is defined in clause 4.1 in 3GPP TS 38.213 [7].


Proposal 2: the channel raster and sync raster is defined as table 3 and 4
Tx-Rx separation distance

The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 4.

Table 5: proposed UE TX-RX frequency separation

	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n256
	190 MHz

	n255
	-101.5 MHz

	n254
	873.5 MHz


Proposal 3: the default Tx-Rx separation distance is defined as table 5

2.2
UE RF requirement part
As only power class 3 would be first introduced, it is expected the general requirements would not be changed and most of band specific requirements for band n256/n255 in current spec can be reused. The following table gives our views on which RF requirements required to change or reuse.
Table 2: Required changes compare to current spec TS 38.101-5 [3] for PC3
	Section
	Requirement
	proposals

	Tx requirements

	6.2.1
	UE maximum output power
	Can be reused from n255

	6.2.2
	UE maximum output power reduction
	No changes 

	6.2.3
	UE additional maximum output power reduction
	FFS (Depends on Regulation requirements)

	6.2.4
	Configured transmitted power
	No changes

	6.3.1
	Minimum output power
	No changes

	6.3.2
	Transmit OFF power
	No changes

	6.3.3
	Transmit ON/OFF time mask
	No changes

	6.3.4
	Power control
	No changes

	6.4
	Transmit signal quality
	No changes

	6.5.1
	Occupied bandwidth
	No changes

	6.5.2
	Out of band emission (ACLR)
	No changes

	6.5.3.1
	General Spurious emissions
	No changes

	6.5.3.2
	Spurious emissions for UE co-existence
	FFS (Depends on Regulation requirements)

	6.5.3.3
	Additional spurious emissions
	FFS (Depends on Regulation requirements)

	6.5.4
	Transmit intermodulation
	No changes

	Rx requirements

	7.3
	Reference sensitivity
	FFS

	7.4
	Maximum input level
	No changes

	7.5
	Adjacent channel selectivity
	No changes

	7.6.1
	General
	No changes

	7.6.2
	In-band blocking
	Reused from n53

	7.6.3
	Out-of-band blocking
	Reused from n53

	7.6.4
	Narrow band blocking
	Reused from n53

	7.7
	Spurious response
	No changes

	7.8
	Intermodulation characteristics
	No changes


Regarding reference sensitivity, there are two options proposed in the last meeting:

Option 1: same as n256
	n254
	15
	-99.5
	-96.3
	-94.5
	-93.8

	
	30
	
	-96.6
	-94.6
	-94.0

	
	60
	
	-97.0
	-94.9
	-94.2


Option 2:

	n254
	15
	-100.0
	-96.8
	-95.0
	-93.8

	
	30
	
	-97.1
	-95.1
	-94.0

	
	60
	
	-97.5
	-95.4
	-94.2


As mentioned in our contribution [3], our preference is option 2, as the frequency TX–RX frequency separation is large enough, the reference sensitivity requirement could be better theoretically. However option 1 is also acceptable to us.
Proposal 4: For the reference sensitivity requirement, option 2 is our preference for the new NTN L-/S- bands.
3 Conclusion

In this paper, we give some considerations on the requirements for the introduction of new NTN L-/S- bands. Based on the considerations, we give the following proposals.
Proposal 1: introduce the channel bandwidth as shown in table 2 for band n254. And the asymmetric channel combinations 5+10MHz, 5+15MHz, and 10+15MHz UL/DL (if needed) could be introduced under the same principle defined in section 5.3.6 in Ts 38.101-1.

Proposal 2: the channel raster and sync raster is defined as table 3 and 4.
Proposal 3: the default Tx-Rx separation distance is defined as table 5

Proposal 4: For the reference sensitivity requirement, option 2 is our preference for the new NTN L-/S- bands.
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