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Introduction
In RAN#98e meeting, the work item [RP-223485] on Introduction of the satellite L-/S-band was approved. Part of the objective is as follows:
-	Specify a new NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz;
-	Support channel bandwidths and SCS as presented in Table 4.1-1 below;
[bookmark: OLE_LINK1]-	Support channel raster points at step of 100kHz;
	NOTE: Support for channel raster points at step of 5kHz can be considered later based on the outcome of the corresponding RAN WG4 for potential channel raster enhancements.
-	Support UE Power class 3 (+23dBm); 
	NOTE: Work on UE Power class 2 can commence based on the RAN#99 decision. 
-	Introduce the corresponding SAN and UE RF core requirements;
-	Introduce the corresponding RRM requirements.	
Table 4.1-1: Channel bandwidth and SCS system parameters. 
	SCS (kHz)
	Channel bandwidth 
(MHz)

	15
	5
	10
	15
	

	30
	
	10
	15
	

	60
	
	10
	15
	


In this contribution, we want to share some initial views on UE RF requirements for Introduction of the satellite L-/S-band. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK13]Discussion  
2.1. Operating bands
The following agreement has been approved to reserve band n254 for WI NR_NTN_Lsband.
	Agreement: 
· n254 is reserved for the band defined for WI NR_NTN_LSband


According to the regulation of band number that the NTN satellite bands are numbered in descending order from n256, the reserved band number n254 should be applied to the new NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz.
Table 2.1-1: NTN satellite bands in FR1
	Satellite operating band
	Uplink (UL) operating band
SAN receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
SAN transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n254
	1610 MHz-1626.5MHz 
	2483.5MHz-2500MHz
	FDD

	NOTE:	Satellite bands are numbered in descending order from n256.


[bookmark: OLE_LINK2]Proposal 1: The NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz should be numbered as Table 2.1-1.
2.2 The type of satellites applied to n254
According to the objective of WI NR_NTN_Lsband, the new band is not limited for GEO. There is no technical reasons to indicate that the new band is not suitable for LEO, so the new band should not be limited for GEO, especially in early research stage.
Proposal 2: The NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz should not be limited for GEO.
2.3 UE channel bandwidth per operating band
The wider bandwidth can be used to schedule multiple users and the feasibility for wider bandwidth will not be affected. Therefore, according to the WID objective, the supported channel bandwidths and SCS of band n254 can be defined as Table 2.2-1.
Table 2.2-1: Channel bandwidths for each NTN satellite band
	SAN Operating Band
	SCS (kHz)
	SAN channel bandwidth (MHz)

	
	
	5
	10
	15
	20

	
	15
	5
	10
	15
	

	n254
	30
	
	10
	15
	

	
	60
	
	10
	15
	


Proposal 3: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the UE channel bandwidth per operating band should be defined as Table 2.2-1.
2.3.1 Asymmetric channel bandwidths
The following proposal was listed in Topic summary[2]:
	Asymmetric channel bandwidth combinations:
· Option 1: Introduce 5+10MHz, 5+15MHz, and 10+15MHz UL/DL asymmetric channel combinations for the new NTN band.
· Option 2: (none at this meeting)


The introduction of asymmetric channel bandwidth combinations can reduce the complexity of UE implementation. We are open to this feature and this feature can be further studied.
Proposal 4: The introduction of asymmetric channel bandwidth combinations can be further studied.
2.4 Channel raster entries for each operating band
According to the WID objective, the granularity of the channel raster is 100kHz and the granularity of the global frequency raster is 5kHz. Therefore, the NR-ARFCN can be defined as Table 2.3-1.
Table 2.3-1: Applicable NR-ARFCN per operating band
	SAN operating band
	ΔFRaster
(kHz) 
	Uplink
range of NREF
(First – <Step size> – Last)
	Downlink
range of NREF
(First – <Step size> – Last)

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


Proposal 5: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the NR-ARFCN should be defined as Table 2.3-1.
2.5 Synchronization raster entries for each operating band
The detailed spectrum status between NTN band and surrounding TN bands are shown as following Figure 2.1-1.
[image: IMG_256]
Figure 2.1-1 NTN band and surrounding TN bands
Based on the above adjacent spectrum for NTN band, the applicable SS Block SCS and SS Block pattern of TN band can be reused. For example, the applicable SS Block SCS and SS Block pattern of band n24 can be reused to n255. Similarly, the applicable SS Block SCS and SS Block pattern of band n41 can be reused to n254. The applicable SS Block SCS and SS Block pattern of TN band n24/41/66 and NTN band n256/255 are listed in Table 2.4-1 and Table 2.4-2.
Table 2.4-1: Applicable SS raster entries per operating band
	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	n24
	15 kHz
	Case A
	3818 – <1> – 3892

	
	30 kHz
	Case B
	3824 – <1> – 3886

	n41
	15 kHz
	Case A
	6246 – <3> – 6717

	
	30 kHz
	Case C
	6252 – <3> – 6714

	n66
	15 kHz
	Case A
	5279 – <1> – 5494

	
	30 kHz
	Case B
	5285 – <1> – 5488


Table 2.4-2: 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

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


Therefore, the synchronization raster for operating bands n254 is specified in Table2.4-3.
Table 2.4-3: Applicable SS raster entries per operating band
	NTN satellite operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

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

	
	30 kHz
	Case C
	6218 – <1> – 6241

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


Proposal 6: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the synchronization raster should be defined as Table 2.4-1.
2.6 TX–RX frequency separation
The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands n254 is specified in Table 2.5-1.
Table 2.5-1: UE TX-RX frequency separation
	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n254
	873.5 MHz


Proposal 7: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the TX–RX frequency separation should be defined as Table 2.5-1.
2.7 UE maximum output power
According to the WID objective, the new NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz supports UE Power class 3 (+23dBm).
Table 2.6-1: UE Power Class
	NR satellite band
	Class 3 (dBm)
	Tolerance (dB)

	n254
	23
	±2

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated


Proposal 8: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the UE maximum output power should be defined as Table 2.6-1.
Conclusions
In this contribution, we want to share some further views on UE RF requirements for Introduction of the satellite L-/S-band. Some proposals are made as following:
Proposal 1: The NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz should be numbered as Table 2.1-1.
Proposal 2: The NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz should not be limited for GEO.
Proposal 3: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the UE channel bandwidth per operating band should be defined as Table 2.2-1.
Proposal 4: The introduction of asymmetric channel bandwidth combinations can be further studied.
Proposal 5: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the NR-ARFCN should be defined as Table 2.3-1.
Proposal 6: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the synchronization raster should be defined as Table 2.4-1.
Proposal 7: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the TX–RX frequency separation should be defined as Table 2.5-1.
Proposal 8: For the NTN FDD band with a UE transmitting at 1610-1626.5MHz and SAN transmitting at 2483.5-2500MHz, the UE maximum output power should be defined as Table 2.6-1.
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