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Background
In last RAN4#102-e meeting, most of the pCRs to TS 38.108 were agreed but some wording inconsistencies and unclarities remained. This pCR is proposing to fix those:
· Removing the unused terms.
· Removing the unused abbreviations.
· Removing “NTN” to avoid any ambiguity as NTN also includes HAPS which is not in the scope of this TS.
· Add suffix “N” to new NS signal specific to NTN, this to avoid any sync issue with TS 38.101-1.
Proposal
It is proposed that the proposed updates to TS 38.101-5 [1].
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Text proposal

<Start of the change>
[bookmark: _Toc97562257][bookmark: _Toc97752235]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
[bookmark: _Hlk97538824]Feeder link: Wireless link between NTN-Gateway and satellite.
Geosynchronous Earth Orbit: Earth-centered orbit at approximately 35786 kilometres above Earth's surface and synchronised with Earth's rotation. A geostationary orbit is a non-inclined geosynchronous orbit, i.e. in the Earth’s equator plane.
Low Earth Orbit: Orbit around the Earth with an altitude between 300 km, and 1500 km.
Minimum Elevation angle: Minimum angle under which the satellite can be seen by a UE.
Non-Geostationary Satellites: Satellites (LEO and MEO) orbiting around the Earth with a period that varies approximately between 1.5 hour and 10 hours. It is necessary to have a constellation of several Non-Geostationary satellites associated with handover mechanisms to ensure a service continuity.
Non-terrestrial networks: Networks, or segments of networks, using an airborne or space-borne vehicle to embark a transmission equipment relay node or base station.
NTN-Gateway: An earth station or gateway is located at the surface of Earth, and providing sufficient RF power and RF sensitivity for accessing to the satellite. 
Satellite: A space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication transmitter, placed into Low-Earth Orbit (LEO), Medium-Earth Orbit (MEO), or Geostationary Earth Orbit (GEO). 
Service link: Radio link between SAN and NTN satellite UE.
Transparent payload: Payload that changes the frequency carrier of the UL/DL RF signal, filters and amplifies it before transmitting it on the DL/UL, respectively. 
UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.
User Throughput: data rate provided to a terminal.
<End of the change>

<Start of the change>
[bookmark: _Toc97562259][bookmark: _Toc97752237]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
A-MPR	Additional Maximum Power Reduction
BW	Bandwidth
BWP	Bandwidth Part
CG	Carrier Group
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
DTX	Discontinuous Transmission
EIRP	Equivalent Isotropically Radiated Power
EVM	Error Vector Magnitude
FR	Frequency Range
FRC	Fixed Reference Channel
FRF	Frequency Reuse Factor
FSS	Fixed Satellite Services
FWA	Fixed Wireless Access
GEO	Geosynchronous Earth Orbit
GW	Gateway
GSCN	Global Synchronization Channel Number
IBB	In-band Blocking
IDFT	Inverse Discrete Fourier Transformation
ISL	Inter-Satellite Links
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
LEO	Low Earth Orbiting
Mbps	Mega bit per second
MBW	Measurement bandwidth defined for the protected band
MCG	Master Cell Group
MEO	Medium Earth Orbiting
MOP	Maximum Output Power
MPR	Allowed maximum power reduction
MS	Mobile Services
MSD	Maximum Sensitivity Degradation
MSS	Mobile Satellite Services
NGEO	Non-Geostationary Earth Orbiting
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NS	Network Signalling
NTN	Non-Terrestrial Network
OCNG	OFDMA Channel Noise Generator
OOB	Out-of-band
P-MPR	Power Management Maximum Power Reduction
PRB	Physical Resource Block
PSCCH	Physical Sidelink Control CHannel
PSSCH	Physical Sidelink Shared CHannel
QAM	Quadrature Amplitude Modulation
RAN	Radio Access Network
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
RMS	Root Mean Square (value)
RSRP	Reference Signal Receive Power
RSRQ	Reference Signal Receive Quality
Rx	Receiver
SAN	Satellite Access Node
SC	Single Carrier
SCG	Secondary Cell Group
SCS	Subcarrier spacing
SEM	Spectrum Emission Mask
SNR	Signal-to-Noise Ratio
SRS	Sounding Reference Symbol
SS	Synchronization Symbol
TAE	Time Alignment Error 
TAG	Timing Advance Group
TN	Terrestrial Network
Tx	Transmitter
TxD	Tx Diversity
UE	User Equipment
ULFPTx	Uplink Full Power Transmission

<End of the change>

<Start of the change>

[bookmark: _Toc97562265][bookmark: _Toc97752243]5	Operating bands and channel arrangement
[bookmark: _Toc97562266][bookmark: _Toc97752244]5.1	General 
The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present Release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future Releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NTN satellite can operate according to this version of the specification are identified as described in Table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz



The present specification covers FR1 operating bands.
[bookmark: _Toc97562267][bookmark: _Toc97752245]5.2	Operating bands
[bookmark: _Toc97562268][bookmark: _Toc97752246]5.2.1	General
NTN sSatellite operation covers FR1 operating bands in the present specification.
[bookmark: _Toc97562269][bookmark: _Toc97752247]5.2.2	Operating bands with conducted requirements
NTN sSatellite is designed to operate in the operating bands defined in Table 5.2.2-1.
Table 5.2.2-1: NTN sSatellite bands in FR1
	NTN sSatellite 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

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



<End of the change>

<Start of the change>
[bookmark: _Toc21344198][bookmark: _Toc29801682][bookmark: _Toc29802106][bookmark: _Toc29802731][bookmark: _Toc36107473][bookmark: _Toc37251232][bookmark: _Toc45888018][bookmark: _Toc45888617][bookmark: _Toc61367257][bookmark: _Toc61372640][bookmark: _Toc68230580][bookmark: _Toc69083993][bookmark: _Toc75467000][bookmark: _Toc76509022][bookmark: _Toc76718012][bookmark: _Toc83580322][bookmark: _Toc84404831][bookmark: _Toc84413440]5.3.5	UE channel bandwidth per operating band
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified channel bandwidths. The channel bandwidths are specified for both the TX and RX path.
Table 5.3.5-1 Channel bandwidths for each NTN sSatellite band
	NTN sSatellite band
	SCS
kHz
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20

	
	15
	5
	10
	15
	20

	n256
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20

	
	15
	5
	10
	15
	20

	n255
	30
	
	10
	15
	20

	
	60
	
	10
	15
	20



[bookmark: _Toc97562272][bookmark: _Toc97752250]5.4	Channel arrangement
[bookmark: _Toc21344207][bookmark: _Toc29801691][bookmark: _Toc29802115][bookmark: _Toc29802740][bookmark: _Toc36107482][bookmark: _Toc37251241][bookmark: _Toc45888030][bookmark: _Toc45888629][bookmark: _Toc61367269][bookmark: _Toc61372652][bookmark: _Toc68230592][bookmark: _Toc69084005][bookmark: _Toc75467012][bookmark: _Toc76509034][bookmark: _Toc76718024][bookmark: _Toc83580334][bookmark: _Toc84404843][bookmark: _Toc84413452]5.4.1	Channel spacing
[bookmark: _Toc21344208][bookmark: _Toc29801692][bookmark: _Toc29802116][bookmark: _Toc29802741][bookmark: _Toc36107483][bookmark: _Toc37251242][bookmark: _Toc45888031][bookmark: _Toc45888630][bookmark: _Toc61367270][bookmark: _Toc61372653][bookmark: _Toc68230593][bookmark: _Toc69084006][bookmark: _Toc75467013][bookmark: _Toc76509035][bookmark: _Toc76718025][bookmark: _Toc83580335][bookmark: _Toc84404844][bookmark: _Toc84413453]5.4.1.1	Channel spacing for adjacent NTN satellite carriers
The channel spacing for adjacent NTN satellite carriers refers to the NR channel spacing as specified in TS 38.101-1 [5] clause 5.4.1.1.
<End of the change>

<Start of the change>
[bookmark: _Toc21344212][bookmark: _Toc29801696][bookmark: _Toc29802120][bookmark: _Toc29802745][bookmark: _Toc36107487][bookmark: _Toc37251246][bookmark: _Toc45888035][bookmark: _Toc45888634][bookmark: _Toc61367274][bookmark: _Toc61372657][bookmark: _Toc68230597][bookmark: _Toc69084010][bookmark: _Toc75467017][bookmark: _Toc76509039][bookmark: _Toc76718029][bookmark: _Toc83580339][bookmark: _Toc84404848][bookmark: _Toc84413457][bookmark: _Toc97562275][bookmark: _Toc97752253]5.4.2.3	Channel raster entries for each operating band
The RF channel positions on the channel raster in each NTN satellite operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1, using the channel raster to resource element mapping in clause 5.4.2.2.
[bookmark: _Hlk499903272]For NTN satellite operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band
	NTN sSatellite 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

	NOTE 1:	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.




<End of the change>

<Start of the change>
[bookmark: _Toc29801699][bookmark: _Toc29802123][bookmark: _Toc29802748][bookmark: _Toc36107490][bookmark: _Toc37251249][bookmark: _Toc45888038][bookmark: _Toc45888637][bookmark: _Toc61367277][bookmark: _Toc61372660][bookmark: _Toc68230600][bookmark: _Toc69084013][bookmark: _Toc75467020][bookmark: _Toc76509042][bookmark: _Toc76718032][bookmark: _Toc83580342][bookmark: _Toc84404851][bookmark: _Toc84413460][bookmark: _Toc97562278][bookmark: _Toc97752256]5.4.3.3	Synchronization raster entries for each operating band
The synchronization raster for each band is give in Table 5.4.3.3-1. The distance between applicable GSCN entries is given by the <Step size> indicated in Table 5.4.3.3-1.
Table 5.4.3.3-1: Applicable SS raster entries per operating band
	NTN sSatellite 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 1:	SS Block pattern is defined in clause 4.1 in TS 38.213 [7].



[bookmark: _Toc61367278][bookmark: _Toc61372661][bookmark: _Toc68230601][bookmark: _Toc69084014][bookmark: _Toc75467021][bookmark: _Toc76509043][bookmark: _Toc76718033][bookmark: _Toc83580343][bookmark: _Toc84404852][bookmark: _Toc84413461][bookmark: _Toc97562279][bookmark: _Toc97752257]5.4.4	TX–RX frequency separation
The default TX channel (carrier centre frequency) to RX channel (carrier centre frequency) separation for operating bands is specified in Table 5.4.4-1.
Table 5.4.4-1: UE TX-RX frequency separation
	NTN Satellite Operating Band
	TX – RX 
carrier centre frequency
separation

	n256
	190 MHz

	n255
	-101.5 MHz



<End of the change>


<Start of the change>
[bookmark: _Toc97562285][bookmark: _Toc97752263]6.2.3	UE additional maximum output power reduction 
[bookmark: _Toc84413584][bookmark: _Toc84404975][bookmark: _Toc83580466][bookmark: _Toc76718156][bookmark: _Toc76509166][bookmark: _Toc75467144][bookmark: _Toc69084134][bookmark: _Toc68230721][bookmark: _Toc61372780][bookmark: _Toc61367397][bookmark: _Toc45888752][bookmark: _Toc45888153][bookmark: _Toc97562286][bookmark: _Toc97752264]6.2.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR satellite band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [6].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in TS 38.101-1 [5] clause 6.2.2. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. The mapping of NR satellite band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A.
[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR satellite Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20
	Table 5.3.2-1 in TS 38.101-1 [5]
	N/A

	NS_24
	6.5.3.3.13 in TS 38.101-1 [5]
	n256
	5, 10, 15, 20
	Table 6.2.3.15-1 in TS 38.101-1 [5]
	Clause 6.2.3.7 in TS 38.101-1 [5]

	NS_57N
	6.5.3.3.1
	n255
	5, 10, 15, 20
	
	TBD

	NS_100
	6.5.2.4.2 in TS 38.101-1 [5]
	n2561
	
	
	Table
6.2.3.1-2 in TS 38.101-1 [5]

	NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed.


[The NS_01 label with the field additionalPmax [8] absent is default for all NR bands.]

Table 6.2.3.1-1A: Mapping of network signalling label
	NR satellite band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n256
	NS_01
	NS_24
	NS_100
	
	
	
	
	

	n255
	NS_01
	NS_57N
	
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [8].




<End of the change>

<Start of the change>
[bookmark: _Toc97562287][bookmark: _Toc97752265]6.2.4	Configured transmitted power 
The requirements for configured transmitted power defined in subclause 6.2.4 of TS 38.101-1 [5] clause 6.2.4 are applied to NTN satellite UE.
<End of the change>

<Start of the change>
[bookmark: _Toc97562291][bookmark: _Toc97752269]6.3.3	Transmit ON/OFF time mask
The requirements for transmit ON/OFF time mask defined in TS 38.101-1 [5] clause 6.3.3 are applied for NTN satellite UE.
[bookmark: _Toc97562292][bookmark: _Toc97752270]6.3.4	Power control
The requirements for Power control defined in TS 38.101-1 [5] clause 6.3.4 are applied for NTN satellite UE.
[bookmark: _Toc97562293][bookmark: _Toc97752271]6.4	Transmit signal quality
[bookmark: _Toc97562294][bookmark: _Toc97752272]6.4.1	Frequency error
The requirements for frequency error defined in TS 38.101-1 [5] clause 6.4.1 are applied for NTN satellite UE.
[bookmark: _Toc97562295][bookmark: _Toc97752273]6.4.2	Transmit modulation quality
The requirements for transmit modulation quality defined in TS 38.101-1 [5] clause 6.4.1 are applied for NTN satellite UE except for the requirements for Pi/2 BPSK modulation.
<End of the change>


<Start of the change>
[bookmark: _Toc21344369][bookmark: _Toc29801855][bookmark: _Toc29802279][bookmark: _Toc29802904][bookmark: _Toc37251412][bookmark: _Toc45888292][bookmark: _Toc45888891][bookmark: _Toc61367585][bookmark: _Toc61372968][bookmark: _Toc68230916][bookmark: _Toc69084329][bookmark: _Toc75467339][bookmark: _Toc76509361][bookmark: _Toc76718351][bookmark: _Toc83580690][bookmark: _Toc84405199][bookmark: _Toc84413808][bookmark: _Toc97562303][bookmark: _Toc97752281]6.5.3.3.1	Requirement for network signalling value "NS_57N"
When "NS 57" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.1-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.1-1: Additional requirements for "NS_57N"
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit1 (dBW)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	
	

	1559≤ f ≤ 1605
	-80
	700 Hz
	Averaged over any 2 millisecond active transmission interval

	1605≤ f ≤ 1610
	-80 + 24/5 (f-1605)
	700Hz
	

	1559 ≤ f ≤ 1605
	-70
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1605≤ f ≤ 1610
	-70 + 24/5 (f-1605)
	1MHz
	

	NOTE 1:		The EIRP requirement in regulation is converted to conducted requirement using a 0 dBi antenna.




<End of the change>

<Start of the change>
[bookmark: _Toc97562319][bookmark: _Toc97752297]7.8	Intermodulation characteristics 
The definition and requirements for intermodulation characteristics specified in TS 38.101-1 [5] clause 7.8 are applied for NTN satellite UE.

<End of the change>

