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Introduction
During RAN WG4 Meeting RAN4#102-e, a work split has been proposed to complete Section 7 of TR 38.863. In this document, a TP is proposed to update some of the subsections related to RF requirements.
Discussion
In this contribution is proposed to add information with respect to Sections 7.1, 7.2 and 7.3 of TR 38.863 [1] by including some justifications and recommendations with respect to the TS 38.108 and TS 38.101-5 specification elaboration.
Proposal 1: To update the TR with the attached TP
Conclusions
In this contribution, the following proposal is made:
Proposal 1: To update the TR with the attached TP
Reference
[1]	TR 38.863, Solutions for NR to support non-terrestrial networks (NTN): Non-terrestrial networks (NTN) related RF and co-existence aspects


Text proposals for TR 38.863
------------------------------------------------<Start of TP>-----------------------------------------------
[bookmark: _Toc87889267][bookmark: _Toc94170374][bookmark: _Toc94298524]7	RF requirements
[bookmark: _Toc87889268][bookmark: _Toc94170375][bookmark: _Toc94298525]7.1	SAN Reference points for RF requirements
This section describes the SAN reference points for RF requirements with respect to different SAN types.
[bookmark: _Toc21127415][bookmark: _Toc29811621][bookmark: _Toc36817173][bookmark: _Toc37260089][bookmark: _Toc37267477][bookmark: _Toc44712079][bookmark: _Toc45893392][bookmark: _Toc53178119][bookmark: _Toc53178570][bookmark: _Toc61178796][bookmark: _Toc61179266][bookmark: _Toc67916562][bookmark: _Toc74663160][bookmark: _Toc82621700][bookmark: _Toc90422547]7.1.1 	SAN type 1-C
The requirement is not applicable in Release-17.
7.1.2	SAN type 1-H
For SAN type 1-H, the requirements are defined for two points of reference, signified by radiated requirements and conducted requirements.



Figure 7.1.2-1: Radiated and conducted reference points for SAN type 1-H
Radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna.
The transceiver unit array is part of the composite transceiver functionality receiving and transmitting modulated signals to ensure radio links with ground base stations and users.
The satellite payload is composed by a transceiver unit array and a composite antenna array. The transceiver unit array contains an implementation of specific number of transmitter units and an implementation of specific number of receiver units.
The composite antenna contains a radio distribution network (RDN) and an antenna array. The RDN is a linear passive network which distributes the RF power generated by the transceiver unit array to the transmit antenna array.
How a conducted requirement is applied to the transceiver array boundary is detailed in the respective requirement clause.
[bookmark: _Toc21127416][bookmark: _Toc29811622][bookmark: _Toc36817174][bookmark: _Toc37260090][bookmark: _Toc37267478][bookmark: _Toc44712080][bookmark: _Toc45893393][bookmark: _Toc53178120][bookmark: _Toc53178571][bookmark: _Toc61178797][bookmark: _Toc61179267][bookmark: _Toc67916563][bookmark: _Toc74663161][bookmark: _Toc82621701][bookmark: _Toc90422548]7.1.3	SAN type 1-O
For SAN type 1-O the radiated characteristics are defined over the air (OTA), where the operating band specific radiated interface is referred to as the Radiated Interface Boundary (RIB). Radiated requirements are also referred to as OTA requirements. The (spatial) characteristics in which the OTA requirements apply are detailed for each requirement.
[bookmark: _Hlk500328328]


Figure 7.1.3-1: Radiated reference points for SAN type 1-O
The SAN type 1-O payload includes an active antenna with performances characterized in radiated mode (OTA). 

[To be updated]
[bookmark: _Toc87889269][bookmark: _Toc94170376][bookmark: _Toc94298526]7.2	Common issues for satellite access node and NTN UE
This section aims to present the agreed definitions for the newly introduced NTN operating bands. The possible configurations in terms of channel bandwidth, SCS, channel and synchronization raster for NTN operations are introduced as well.
[bookmark: _Toc94170377][bookmark: _Toc94298527][bookmark: _Toc87889270]7.2.1	Operating bands 
The following bands in Table 7.2.1-1 are agreed as exemplary NTN satellite bands in Rel-17. Regarding the band numbering for NTN satellite bands, it is agreed to start from the largest band number in FR1 range for NTN satellite bands which fully within FR1 frequency ranges to better differentiate NTN satellite band and TN bands and ensure contiguous band number allocation for NTN satellite bands, the number can be taken in a decreased order with first come, first service.
Table 7.2.1-1: NTN satellite bands in FR1
	NTN satellite 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

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


[bookmark: _Toc87889271]
[bookmark: _Toc94170378][bookmark: _Toc94298528]7.2.2	Channel bandwidth, SCS and spectral utilization
[The common definition for channel bandwidth, transmission bandwidth configuration, minimum guard band, and RB alignment in TS 38.104[16] and TS 38.101-1[17] can be reused for NTN system].
The supported channel bandwidths per operating band should be defined based on NTN operator input. The details are given in Table 7.2.2-1.
Table 7.2.2-1:  Channel bandwidths and SCS per NTN satellite operating band in FR1
	NTN satellite band #
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	15
	Yes
	Yes
	Yes
	Yes

	n256
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes

	
	15
	Yes
	Yes
	Yes
	Yes

	n255
	30
	
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes


[bookmark: _Toc87889272][bookmark: _Toc94170379][bookmark: _Toc94298529]7.2.3	Channel raster and sync raster
[bookmark: _Toc87889273][bookmark: _Toc94170380][bookmark: _Toc94298530]7.2.3.1	Channel raster
In order to be compatible with current design of sync raster below 3 GHz, the ARFCN parameters below 3000 MHz will be reused and 100 kHz was chosen as the channel raster for NR NTN satellite bands below 3 GHz.
The applicable ARFCNs per operating and for satellite access node are defined in table 7.2.3.1-2.
Table 7.2.3.1-2 ARFCNs per operating band satellite access node 
	NTN satellite 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



[bookmark: _Toc94170381][bookmark: _Toc94298531]7.2.3.2 Sync raster
The applicable SS raster entries per operating band are defined in Table 7.2.3.1-2.
Table 7.2.3.1-2 Applicable SS raster entries per operating band 
	NTN satellite band #
	SS Block SCS
	SS Block pattern
	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



[bookmark: _Toc87889274][bookmark: _Toc94170382][bookmark: _Toc94298532]7.3	Satellite access node requirements
This section aims to provide some recommendations for the Satellite Access Node RF requirements definition in TS 38.181 [X] and TS 38.108 [X]. The technical justifications which support the requirements definition are also presented in the following sub-clauses.
[bookmark: _Toc87889275][bookmark: _Toc94170383][bookmark: _Toc94298533]7.3.1	General
NTN products are assumed to use AAS BS architecture, with both 1-H and 1-O being included in Rel-17 WI. Therefore, both conducted, as well as radiated requirements are required to be considered.
[bookmark: _Toc87889276][bookmark: _Toc94170384][bookmark: _Toc94298534]7.3.1.1	Satellite access node class
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in TS 38.108 apply to Satellite Access Node otherwise stated. The associated deployment scenarios are exactly the same for SAN with and without connectors.
For SAN type 1-O and SAN type 1-H, no particular class is defined.
[bookmark: _Toc87889277][bookmark: _Toc94170385][bookmark: _Toc94298535]7.3.2	Transmission characteristics
[bookmark: _Toc94170386][bookmark: _Toc94298536] 7.3.2.1	General
<Reference point needs to be added in this section>
[bookmark: _Toc94170387][bookmark: _Toc94298537]7.3.2.2	Conducted transmitter requirements
[bookmark: _Toc94170388][bookmark: _Toc94298538]7.3.2.2.1	Base station output power
[To be updated]
[bookmark: _Toc94170389][bookmark: _Toc94298539]7.3.2.2.2	Output power dynamics
7.3.2.2.2.1	RE power dynamic range
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition.
RE power control dynamic range requirement is define in Table 7.3.2.2.2.1-1.
Table 7.3.2.2.2.1-1: RE power control dynamic range
	Modulation scheme used
	RE power control dynamic range (dB)

	on the RE
	(down)
	(up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	NOTE:	The output power per carrier shall always be less or equal to the maximum output power of the satellite access node.



7.3.2.2.2.2	Total power dynamic range
Total power dynamic range for SAN will reuse the requirement from TN BS for the same channel bandwidth.
The downlink (DL) total power dynamic range for each carrier shall be larger than or equal to the level in table 7.3.2.2.2.2-1.
Table 7.3.2.2.2.2-1: Total power dynamic range
	BS channel 
	Total power dynamic range (dB)

	bandwidth (MHz)
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS

	5
	13.9
	10.4
	N/A

	10
	17.1
	13.8
	10.4

	15
	18.9
	15.7
	12.5

	20
	20.2
	17
	13.8



------------------------------------------------<End of TP>-------------------------------------------------
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