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[bookmark: _Toc21092185][bookmark: _Toc29762400][bookmark: _Toc36026505][bookmark: _Toc37178832][bookmark: _Toc46222713][bookmark: _Toc61111526][bookmark: _Toc66810088][bookmark: _Toc74835926][bookmark: _Toc76502867]<Start of changes>
[bookmark: _Toc97562257][bookmark: _Toc104122484][bookmark: _Toc104205435][bookmark: _Toc104206642][bookmark: _Toc104503602][bookmark: _Toc106127524][bookmark: _Toc123057889][bookmark: _Toc124256582][bookmark: _Toc131734895][bookmark: _Toc137372672][bookmark: _Toc138885058][bookmark: _Toc145690561][bookmark: _Toc155382108][bookmark: _Toc161753815][bookmark: _Toc161754436][bookmark: _Toc163202009]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]Co-polarized transmission: when the DUT transmission antenna polarization is aligned with test antenna polarization. 
Cross-polarized transmission: when the DUT transmission antenna polarization is aligned with the tangent of the test antenna polarization. 
Emissions disables state: Radio state in which the ESOMP is not emitting (e.g. before system monitoring pass, before the control channel is received, when a failure is detected, when an ESOMP is commanded to disable, and
when the ESOMP is in a location requiring cessation of emissions).
Enhanced channel raster: channel raster with a 10 kHz granularity in bands with a 100 kHz channel raster.
Geostationary satellite: A geosynchronous satellite whose circular and direct orbit lies in the plane of the Earth’s equator and which thus remains fixed relative to the Earth; by extension, a geosynchronous satellite which remains approximately fixed relative to the Earth.
Geostationary-Satellite Orbit: The orbit of a geosynchronous satellite whose circular and direct orbit lies in the plane of the Earth’s equator.
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.
Geosynchronous satellite: An earth satellite whose period of revolution is equal to the period of rotation of the Earth about its axis.
Low Earth Orbit: Orbit around the Earth with an altitude between 300 km, and 1500 km.
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.
Plane perpendicular to the GSO arc: The plane that is perpendicular to the “plane tangent to the GSO arc,” as defined below, and includes a line between the earth station in question and the GSO space station that it is communicating with (FCC 47 CFR 25.103).
Plane tangent to the GSO arc: The plane defined by the location of an earth station’s transmitting antenna and a line in the equatorial plane that is tangent to the GSO arc at the location of the GSO space station that the earth station is communicating with (FCC 47 CFR 25.103).
RedCap UE: The UE with reduced capabilities as defined in clause 4.2.21.1 from TS38.306 [11].
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). 
Satellite Access Node: see definition in TS 38.108[4]. 
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.
[bookmark: _Toc97562258][bookmark: _Toc104122485][bookmark: _Toc104205436][bookmark: _Toc104206643][bookmark: _Toc104503603][bookmark: _Toc106127525][bookmark: _Toc123057890][bookmark: _Toc124256583][bookmark: _Toc131734896][bookmark: _Toc137372673][bookmark: _Toc138885059][bookmark: _Toc145690562][bookmark: _Toc155382109][bookmark: _Toc161753816][bookmark: _Toc161754437][bookmark: _Toc163202010][bookmark: _Hlk97562028]3.2	Symbols
<Unchanged sections omitted>
[bookmark: _Toc97562259][bookmark: _Toc104122486][bookmark: _Toc104205437][bookmark: _Toc104206644][bookmark: _Toc104503604][bookmark: _Toc106127526][bookmark: _Toc123057891][bookmark: _Toc124256584][bookmark: _Toc131734897][bookmark: _Toc137372674][bookmark: _Toc138885060][bookmark: _Toc145690563][bookmark: _Toc155382110][bookmark: _Toc161753817][bookmark: _Toc161754438][bookmark: _Toc163202011]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
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
GEO	Geosynchronous Earth Orbit
GSCN	Global Synchronization Channel Number
[bookmark: _Hlk149762437]GSO	Geostationary-Satellite Orbit
IBB	In-band Blocking
ITU-R	Radiocommunication Sector of the International Telecommunication Union
LEO	Low Earth Orbiting
MBW	Measurement bandwidth defined for the protected band
MEO	Medium Earth Orbiting
MOP	Maximum Output Power
MPR	Allowed maximum power reduction
MSD	Maximum Sensitivity Degradation
NGEO	Non-Geostationary Earth Orbiting
NGSO	Non-Geostationary-Satellite Orbit
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
PRB	Physical Resource Block
QAM	Quadrature Amplitude Modulation
RAN	Radio Access Network
RE	Resource Element
RedCap	Reduced Capability
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
SCS	Subcarrier spacing
SEM	Spectrum Emission Mask
SNR	Signal-to-Noise Ratio
SRS	Sounding Reference Symbol
SS	Synchronization Symbol
TN	Terrestrial Network
TX	Transmitter
TxD	Tx Diversity
[bookmark: clause4]UE	User Equipment
[bookmark: _Toc97562260][bookmark: _Toc104122487][bookmark: _Toc104205438][bookmark: _Toc104206645][bookmark: _Toc104503605][bookmark: _Toc106127527][bookmark: _Toc123057892][bookmark: _Toc124256585][bookmark: _Toc131734898][bookmark: _Toc137372675][bookmark: _Toc138885061][bookmark: _Toc145690564][bookmark: _Toc155382111][bookmark: _Toc161753818][bookmark: _Toc161754439][bookmark: _Toc163202012]4	General
<Unchanged sections omitted>

[bookmark: _Toc97562263][bookmark: _Toc104122490][bookmark: _Toc104205441][bookmark: _Toc104206648][bookmark: _Toc104503608][bookmark: _Toc106127530][bookmark: _Toc123057895][bookmark: _Toc124256588][bookmark: _Toc131734901][bookmark: _Toc137372678][bookmark: _Toc138885064][bookmark: _Toc145690567][bookmark: _Toc155382114][bookmark: _Toc161753821][bookmark: _Toc161754442][bookmark: _Toc163202015]4.3	Specification suffix information
Unless stated otherwise, the suffixes shown in Table 4.3-1 are used for indicating at 2nd level clause. Specification suffix information is not defined for the time being in Release 17.
Table 4.3-1: Definition of suffixes
	Clause suffix
	Variant

	None
	Single Carrier

	A
	RedCap



A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffix A) in clauses 5, 6 and 7. Where there is a difference in requirement between the general requirements and the additional clause requirements (suffix A) in clauses 5, 6 and 7, the tighter requirements are applicable unless stated otherwise in the additional clause.
[bookmark: _Toc97562264][bookmark: _Toc104122491][bookmark: _Toc104205442][bookmark: _Toc104206649][bookmark: _Toc104503609][bookmark: _Toc106127531][bookmark: _Toc123057896][bookmark: _Toc124256589][bookmark: _Toc131734902][bookmark: _Toc137372679][bookmark: _Toc138885065][bookmark: _Toc145690568][bookmark: _Toc155382115][bookmark: _Toc161753822][bookmark: _Toc161754443][bookmark: _Toc163202016]4.4	Relationship with other core specifications
<Unchanged sections omitted>
5.3A	Channel bandwidth for RedCap
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1 with maximum channel bandwidth of 20MHz. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified channel bandwidths up to 20 MHz. When UE supports IE supportOfERedCap-r18 and does not support IE eRedCapNotReducedBB-BW-r18 the requirements in this specification apply with maximum transmission bandwidth of 25RBs for 15 kHz SCS and 12 RBs for 30 kHz SCS for PDSCH and PUSCH. The channel bandwidths are specified for both the TX and RX paths.
[bookmark: _Toc45888029][bookmark: _Toc45888628][bookmark: _Toc61367268][bookmark: _Toc61372651][bookmark: _Toc68230591][bookmark: _Toc69084004][bookmark: _Toc75467011][bookmark: _Toc76509033][bookmark: _Toc76718023][bookmark: _Toc83580333][bookmark: _Toc84404842][bookmark: _Toc84413451]5.4	Channel arrangement
<Unchanged sections omitted>
[bookmark: _Toc97562306][bookmark: _Toc104122540][bookmark: _Toc104205491][bookmark: _Toc104206698][bookmark: _Toc104503658][bookmark: _Toc106127589][bookmark: _Toc123057954][bookmark: _Toc124256647][bookmark: _Toc131734960][bookmark: _Toc137372737][bookmark: _Toc138885123][bookmark: _Toc145690626][bookmark: _Toc155382181][bookmark: _Toc161753890][bookmark: _Toc161754511][bookmark: _Toc163202084]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity).
The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective clauses below.
With the exception of clause 7.3, the requirements shall be verified with the network signalling value NS_01 configured in Table 6.2.3.1-1.
All requirements in this section are applicable to devices supporting GSO and/or NGSO satellites.
All the parameters in clause 7 are defined using the UL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.2.2, the DL reference measurement channels specified in 3GPP TS 38.101-1 [5] Annex A.3.2 and using the set-up specified in 3GPP TS 38.101-1 [5] Annex C.3.1.
7.1I	General
For a Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3A.

7.2	Diversity characteristics
The UE is required to be equipped with a minimum of two RX antenna ports in all operating bands.
The UE shall be verified with two RX antenna ports in all supported frequency bands.
The above rules apply for all clauses with the exception of clause 7.9.
A Redcap UE is required to be equipped with a minimum of single Rx antenna port and maximum of two Rx antenna ports.
[bookmark: _Toc97562308][bookmark: _Toc104122542][bookmark: _Toc104205493][bookmark: _Toc104206700][bookmark: _Toc104503660][bookmark: _Toc106127591][bookmark: _Toc123057956][bookmark: _Toc124256649][bookmark: _Toc131734962][bookmark: _Toc137372739][bookmark: _Toc138885125][bookmark: _Toc145690628][bookmark: _Toc155382183][bookmark: _Toc161753892][bookmark: _Toc161754513][bookmark: _Toc163202086]7.3	Reference sensitivity
<Unchanged sections omitted>
7.3A	Reference sensitivity for RedCap
7.3A.1	General
The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
7.3A.2	Reference sensitivity power level
For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in in 3GPP TS 38.101-1 [5] Annex A3.2 (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in in 3GPP TS 38.101-1 [5] Annex A.5.1.1) with parameters specified in Table 7.3.2-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-2 and with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
For a RedCap UE equipped with 1 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2-1 shall be modified by the amount given in ΔR1R in Table 7.3A.2-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 1 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2-2 and, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
Table 7.3A.2-1: Single antenna port reference sensitivity allowance ΔR1R
	Operating band
	Channel bandwidth (MHz)
	ΔR1R (dB)

	FDD band 
	5 
	2.5

	FDD band 
	10, 15, 20
	3.0



For a RedCap UE equipped with 2 Rx antenna ports operating in HD-FDD mode, reference sensitivity for 2Rx antenna ports in Table 7.3A.2-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3A.2-4.

Table 7.3A.2-2: HD-FDD RedCap UE with 2 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	n256
	15
	-100.0
	-96.8
	-95.0
	-93.8

	
	30
	
	-97.1
	-95.1
	-94.0

	
	60
	
	-97.5
	-95.4
	-94.2

	n255
	15
	-100.0
	-96.8
	-95.0
	-93.8

	
	30
	
	-97.1
	-95.1
	-94.0

	
	60
	
	-97.5
	-95.4
	-94.2

	n254
	15
	-100.0
	-96.8
	-95.0
	

	
	30
	
	-97.1
	-95.1
	

	
	60
	
	-97.5
	-95.4
	



For a RedCap UE equipped with 1 Rx antenna ports and operating in HD-FDD mode, reference sensitivity for 1Rx antenna ports in Table 7.3I.2-3 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3A.2-4.  
Table 7.3A.2-3: HD-FDD RedCap UE with 1 Rx antenna port reference sensitivity 
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	n256
	15
	-97.5
	-94.3
	-92.5
	-91.3

	
	30
	
	-94.6
	-92.6
	-91.5

	
	60
	
	-95.0
	-92.9
	-91.7

	n255
	15
	-97.5
	-94.3
	-92.5
	-91.3

	
	30
	
	-94.6
	-92.6
	-91.5

	
	60
	
	-95.0
	-92.9
	-91.7

	n254
	15
	-97.5
	-94.3
	-92.5
	

	
	30
	
	-94.6
	-92.6
	

	
	60
	
	-95.0
	-92.9
	



Table 7.3A.2-4: Uplink configuration for HD-FDD reference sensitivity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	n256
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n255
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n254
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	
	60
	
	10
	18
	



7.3A.3	Reference sensitivity power level for eRedCap
For UE supporting IE supportOfERedCap-r18 and IE eRedCapNotReducedBB-BW-r18, the REFSENS requirements for RedCap UE in clause 7.3A.2 apply.
For UE supporting IE supportOfERedCap-r18 but not supporting eRedCapNotReducedBB-BW-r18, the reference sensitivity requirements for 5 MHz channel bandwidth with 15 kHz SCS defined in clause 7.3A.2 apply. These reference sensitivity requirements for 5 MHz channel bandwidth apply also for 10, 15 and 20 MHz channel bandwidths with 15 kHz SCS. In case the reference sensitivity requirements for 5 MHz channel bandwidth are not defined, the reference sensitivity requirements for 10 MHz channel bandwidth apply with the reference sensitivity level reduced by 3.2 dB, and the UL configuration shall be less than or equal to minimum between RB number specified in Table 7.3A.2-4  and 25 RBs for HD-FDD operation, and minimum between RB number specified in Table 7.3.2-3 and 25RBs otherwise. These reference sensitivity requirements for 10 MHz channel bandwidth apply also for 15 and 20 MHz channel bandwidths. Both Tx RBs in UL configuration and Rx RBs in FRC, when applicable, shall be allocated within the range from RBlow = ceil(NRB/2 - NRB_PR3/2) to RBhigh = RBlow + NRB_PR3 -1, where RBlow and RBhigh are the lowest and highest available RB position and NRB_PR3 is 25 RBs for 15 kHz SCS.
For UE supporting IE supportOfERedCap-r18 but not supporting eRedCapNotReducedBB-BW-r18, for 30 kHz SCS, the reference sensitivity requirements defined for 10 MHz channel bandwidth in clause 7.3A.2 apply with reference sensitivity level reduced by 3.0 dB and the UL configuration shall be less than or equal to minimum between RB number specified in Table 7.3A.2-4 and 12 RBs for HD-FDD operation, and minimum between RB number specified in Table 7.3.2-3 and 12RBs otherwise. These reference sensitivity requirements for 10 MHz channel bandwidth apply also for 15 and 20 MHz channel bandwidths with 30 kHz SCS. Both Tx RBs in UL configuration and Rx RBs in FRC, when applicable, shall be allocated within the range from RBlow = ceil(NRB/2 - NRB_PR3/2) to RBhigh = RBlow + NRB_PR3 -1, where RBlow and RBhigh are the lowest and highest available RB position and NRB_PR3 is 12 RBs for 30 kHz SCS.
NOTE:	It is not necessary to repeat verification when same requirement applies for multiple channel bandwidths.
<End of Changes>

