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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].
[bookmark: _Hlk494631454]AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
ATG                    Air To Ground
AWGN	Additive White Gaussian Noise
BS	Base Station
BW	Bandwidth
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CPE	Common Phase Error
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
EIS	Equivalent Isotropic Sensitivity
EIRP	Effective Isotropic Radiated Power
E-UTRA	Evolved UTRA
EVM	Error Vector Magnitude
FBW	Fractional Bandwidth
FR	Frequency Range
FRC	Fixed Reference Channel
GSCN	Global Synchronization Channel Number
GSM	Global System for Mobile communications
HAPS	High Altitude Platform Station
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
ICS	In-Channel Selectivity
LA	Local Area
LNA	Low Noise Amplifier
MCS	Modulation and Coding Scheme
MR	Medium Range
NB-IoT	Narrowband – Internet of Things
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
OBUE	Operating Band Unwanted Emissions
OCC	Orthogonal Covering Code
OOB	Out-of-band
OSDD	OTA Sensitivity Directions Declaration
OTA	Over-The-Air
PRB	Physical Resource Block 
PT-RS	Phase Tracking Reference Signal
QAM	Quadrature Amplitude Modulation
[bookmark: OLE_LINK17]RB	Resource Block
RDN	Radio Distribution Network
RE	Resource Element
REFSENS	Reference Sensitivity
RF	Radio Frequency
RIB	Radiated Interface Boundary
RMS	Root Mean Square (value)
RoAoA	Range of Angles of Arrival 
QAM	Quadrature Amplitude Modulation
RB	Resource Block
RX	Receiver
SCS	Sub-Carrier Spacing
SDL	Supplementary Downlink
SS	Synchronization Symbol 
SSB	Synchronization Signal Block
SUL	Supplementary Uplink
TAB	Transceiver Array Boundary
TAE	Time Alignment Error
TDL	Tapped Delay Line
TX	Transmitter
TRP	Total Radiated Power
UCI	Uplink Control Information
UEM	Unwanted Emissions Mask
UTRA	Universal Terrestrial Radio Access
WA	Wide Area
ZF	Zero Forcing
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[bookmark: _Toc82621702][bookmark: _Toc36817175][bookmark: _Toc37267479][bookmark: _Toc124266400][bookmark: _Toc114255437][bookmark: _Toc131740756][bookmark: _Toc29811623][bookmark: _Toc53178572][bookmark: _Toc138837512][bookmark: _Toc107474844][bookmark: _Toc107311633][bookmark: _Toc61179268][bookmark: _Toc106782742][bookmark: _Toc115186117][bookmark: _Toc123054319][bookmark: _Toc45893394][bookmark: _Toc138934598][bookmark: _Toc67916564][bookmark: _Toc61178798][bookmark: _Toc123048931][bookmark: _Toc74663162][bookmark: _Toc90422549][bookmark: _Toc131766290][bookmark: _Toc37260091][bookmark: _Toc123717420][bookmark: _Toc123051850][bookmark: _Toc21127417][bookmark: _Toc107419217][bookmark: _Toc124156996][bookmark: _Toc131595758][bookmark: _Toc44712081][bookmark: _Toc53178121]4.4	Base station classes
The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. The associated deployment scenarios for each class are exactly the same for BS with and without connectors.
For BS type 1-O and 2-O, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum distance along the ground equal to 35 m.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum distance along the ground equal to 5 m.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum distance along the ground equal to 2 m.
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equal to 70 dB.
-	Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.
-	Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB. 
NOTE: Local Are Base stations are applicable also in Femto Cell scenarios.
For BS type 1-C, 1-H and 1-O, HAPS BS class is defined as indicated below:
-	HAPS Base Stations are characterised by requirements derived from High Altitude Platform scenarios with a BS to ground UE minimum distance of typically around 20km.
-	Unless otherwise stated, HAPS BS class would refer to Wide Area BS class, which is specified in clause 4.4.
For ATG BS type1-C, 1-H and 1-O, ATG BS class is defined as below:
-	ATG Base Stations are characterized by requirements derived from ATG scenarios with a ground BS to air UE with typical vertical altitude of around 10,000m and take-off/landing altitudes down to 3000m.
-	Unless otherwise stated, ATG BS class would refer to Wide Area BS class, which is specified in clause 4.4.
<< Next of change >>
For multi-band connector or multi-band RIB, the RF requirements in clause 6, 7, 9 and 10 apply separately to each supported operating band unless otherwise stated. For some requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(s), and multi-band RIB(s) as detailed in the requirement clause. For BS capable of multi-band operation, various structures in terms of combinations of different transmitter and receiver implementations (multi-band or single band) with mapping of transceivers to one or more antenna connectors for BS type 1-C or TAB connectors for BS type 1-H in different ways are possible. For multi-band connector(s) the exclusions or provisions for multi-band apply. For single-band connector(s), the following applies:
-	Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this connector that is mapped to single-band.
-	If the BS is configured for single-band operation, single-band requirements shall apply to this connector configured for single-band operation and no exclusions or provisions for multi-band capable BS are applicable. Single-band requirements are tested separately at the connector configured for single-band operation, with all other antenna connectors terminated.
A BS type 1-H may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:
-	All TAB connectors are single-band connectors.
-	Different sets of single-band connectors support different operating bands, but each TAB connector supports only operation in one single operating band.
-	Sets of single-band connectors support operation in multiple operating bands with some single-band connectors supporting more than one operating band.
-	All TAB connectors are multi-band connectors.
-	A combination of single-band sets and multi-band sets of TAB connectors provides support of the type BS type 1-H capability of operation in multiple operating bands.
Unless otherwise stated all requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.
In the case of an operating band being supported only by single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group, single-band requirements apply to that set of TAB connectors.
In the case of an operating band being supported only by multi-band connectors supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band connectors and single-band connectors in a TAB connector TX min cell group or a TAB connector RX min cell group  is not covered by the present release of this specification.
The case of an operating band being supported by multi-band connectors which are not all supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group is not covered by the present release of this specification.
BS type 1-O may be capable of supporting operation in multiple operating bands with one of the following implementations at the radiated interface boundary:
-	All RIBs are single-band RIBs.
-	All RIBs are multi-band RIBs.
-	A combination of single-band RIBs and multi-band RIBs provides support of the BS type 1-O capability of operation in multiple operating bands.
For multi-band connectors and multi-band RIBs supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.
The RF requirements for multi-band connectors and multi-band RIBs supporting bands for both FDD and TDD are not covered by the present release of this specification.
There is no multi-band operation requirement for ATG BS.

<< Next of change >>
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[bookmark: _Hlk494631506]NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2. 
NR operating band n1, which is defined in Table 5.2-1, can be applied for HAPS operation.
NR operating bands n1, n3, n34, n39, n41, n78, n79, which are defined in Table 5.2-1, can be applied for ATG operation.
NB-IoT is designed to operate in the NR operating bands n1, n2, n3, n5, n7, n8, n12, n13, n14, n18, n20, n25, n26, n28, n41, n65, n66, n70, n71, n74, n85, n90 which are defined in Table 5.2-1.
Table 5.2-1: NR operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex mode

	n1
	1920 MHz – 1980 MHz
	2110 MHz – 2170 MHz
	FDD

	n2
	1850 MHz – 1910 MHz
	1930 MHz – 1990 MHz
	FDD

	n3
	1710 MHz – 1785 MHz
	1805 MHz – 1880 MHz
	FDD

	n5
	824 MHz – 849 MHz
	869 MHz – 894 MHz
	FDD

	n7
	2500 MHz – 2570 MHz
	2620 MHz – 2690 MHz
	FDD

	n8
	880 MHz – 915 MHz
	925 MHz – 960 MHz
	FDD

	n12
	699 MHz – 716 MHz
	729 MHz – 746 MHz
	FDD

	n13
	777 MHz – 787 MHz
	746 MHz – 756 MHz
	FDD

	n14
	788 MHz – 798 MHz
	758 MHz – 768 MHz
	FDD

	n18
	815 MHz – 830 MHz
	860 MHz – 875 MHz
	FDD

	n20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n247
	1626.5 MHz – 1660.5 MHz
	1525 MHz – 1559 MHz
	FDD

	n25
	1850 MHz – 1915 MHz
	1930 MHz – 1995 MHz
	FDD

	n26
	814 MHz – 849 MHz
	859 MHz – 894 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz
	FDD

	n29
	N/A
	717 MHz – 728 MHz
	SDL

	n30
	2305 MHz – 2315 MHz
	2350 MHz – 2360 MHz
	FDD

	n34
	2010 MHz – 2025 MHz
	2010 MHz – 2025 MHz
	TDD

	n38
	2570 MHz – 2620 MHz
	2570 MHz – 2620 MHz
	TDD

	n39
	1880 MHz – 1920 MHz
	1880 MHz – 1920 MHz
	TDD

	n40
	2300 MHz – 2400 MHz
	2300 MHz – 2400 MHz
	TDD

	n41
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n46
	5150 MHz – 5925 MHz 
	5150 MHz – 5925 MHz
	TDD (NOTE 3)

	n48
	3550 MHz – 3700 MHz
	3550 MHz – 3700 MHz
	TDD

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

	n51
	1427 MHz – 1432 MHz
	1427 MHz – 1432 MHz
	TDD

	n53
	2483.5 MHz – 2495 MHz
	2483.5 MHz – 2495 MHz
	TDD

	n54
	1670 MHz – 1675 MHz
	1670 MHz – 1675 MHz
	TDD

	n65
	1920 MHz – 2010 MHz
	2110 MHz – 2200 MHz
	FDD

	n66
	1710 MHz – 1780 MHz
	2110 MHz – 2200 MHz
	FDD

	n67
	N/A
	738 MHz – 758 MHz
	SDL

	n70
	1695 MHz – 1710 MHz
	1995 MHz – 2020 MHz
	FDD

	n71
	663 MHz – 698 MHz
	617 MHz – 652 MHz
	FDD

	n74
	1427 MHz – 1470 MHz
	1475 MHz – 1518 MHz
	FDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n76
	N/A
	1427 MHz – 1432 MHz
	SDL

	n77
	3300 MHz – 4200 MHz
	3300 MHz – 4200 MHz
	TDD

	n78
	3300 MHz – 3800 MHz
	3300 MHz – 3800 MHz
	TDD

	n79
	4400 MHz – 5000 MHz
	4400 MHz – 5000 MHz
	TDD

	n80
	1710 MHz – 1785 MHz
	N/A
	SUL 

	n81
	880 MHz – 915 MHz
	N/A
	SUL 

	n82
	832 MHz – 862 MHz
	N/A
	SUL 

	n83
	703 MHz – 748 MHz
	N/A
	SUL

	n84
	1920 MHz – 1980 MHz
	N/A
	SUL

	n85
	698 MHz – 716 MHz 
	728 MHz – 746 MHz
	FDD

	n86
	1710 MHz – 1780 MHz
	N/A
	SUL

	n89
	824 MHz – 849 MHz
	N/A
	SUL

	n90
	2496 MHz – 2690 MHz
	2496 MHz – 2690 MHz
	TDD

	n91
	832 MHz – 862 MHz
	1427 MHz – 1432 MHz
	FDD (NOTE 2)

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD (NOTE 2)

	n93
	880 MHz – 915 MHz
	1427 MHz – 1432 MHz
	FDD (NOTE 2)

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD (NOTE 2)

	n95 (NOTE 1)
	2010 MHz – 2025 MHz
	N/A
	SUL 

	n96 (NOTE 4)
	5925 MHz – 7125 MHz
	5925 MHz – 7125 MHz
	TDD (NOTE 3)

	n975
	2300 MHz – 2400 MHz
	N/A
	SUL 

	n985
	1880 MHz – 1920 MHz
	N/A
	SUL 

	n996
	1626.5 MHz -1660.5 MHz
	N/A
	SUL

	n100
	874.4 MHz – 880 MHz
	919.4 MHz – 925 MHz
	FDD

	n101
	1900 MHz – 1910 MHz
	1900 MHz – 1910 MHz
	TDD

	n1024
	5925 MHz – 6425 MHz
	5925 MHz – 6425 MHz
	TDD3

	n1048
	6425 MHz – 7125 MHz
	6425 MHz – 7125 MHz
	TDD

	n105
	663 MHz – 703 MHz
	612 MHz – 652 MHz
	FDD

	NOTE 1:	This band is applicable in China only.
NOTE 2:	Variable duplex operation does not enable dynamic variable duplex configuration by the network, and is used such that DL and UL frequency ranges are supported independently in any valid frequency range for the band.
NOTE 3:	This band is restricted to operation with shared spectrum channel access as defined in TS 37.213 [20].
NOTE 4:	This band is applicable only in countries/regions designating this band for shared-spectrum access use subject to country-specific conditions.
NOTE 5:	The requirements for this band are applicable only where no other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area. For scenarios where other NR or E-UTRA TDD operating band(s) are used within the frequency range of this band in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications. 
NOTE 6:	UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz per FCC Order DA 20-48. 
NOTE 7:	DL operation is restricted to 1526-1536 MHz frequency range. UL operation is restricted to 1627.5 – 1637.5 MHz and 1646.5 – 1656.5 MHz per FCC Order 20-51 [24]
NOTE 8:	This band is applicable only in countries/regions designating this band for IMT licensed operation subject to country-specific conditions.



Table 5.2-2: NR operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n259
	39500 MHz – 43500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD

	n262
	47200 MHz – 48200 MHz
	TDD

	n263
	57000 MHz – 71000 MHz
	TDD
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[bookmark: _Hlk494402691]Unless otherwise stated, the conducted transmitter characteristics are specified at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H, with a full complement of transceiver units for the configuration in normal operating conditions.
For BS type 1-H the manufacturer shall declare the minimum number of supported geographical cells (i.e. geographical areas covered by beams). The minimum number of supported geographical cells (Ncells) relates to the BS setting with the minimum amount of cell splitting supported with transmission on all TAB connectors supporting the operating band, or with minimum amount of transmitted beams.
For BS type 1-H manufacturer shall also declare TAB connector TX min cell groups. Every TAB connector of the BS type 1-H supporting transmission in an operating band shall map to one TAB connector TX min cell group supporting the same operating band, where mapping of TAB connectors to cells/beams is implementation dependent.
The number of active transmitter units that are considered when calculating the conducted TX emissions limits (NTXU,counted) for BS type 1-H is calculated as follows:
	NTXU,counted = min(NTXU,active , 8×Ncells)
NTXU,countedpercell is used for scaling of basic limits and is derived as NTXU,countedpercell = NTXU,counted / Ncells
NOTE:	NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells. 
For BS type 1-H there is no requirement specified for band n46, n100 and n101 and n102.
The requirements for NB-IoT are not applied for ATG BS.
<< Next of change >>
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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 (Pmax,c,AC or Pmax,c,TABC) for a specified reference condition.
For BS type 1-C this requirement shall apply at the antenna connector supporting transmission in the operating band.
For BS type 1-H this requirement shall apply at each TAB connector supporting transmission in the operating band.
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RE power control dynamic range:
Table 6.3.2.2-1: 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

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	1024QAM (PDSCH)
	0
	0

	NOTE:	The output power per carrier shall always be less or equal to the maximum output power of the base station.
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Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. Details about how the EVM is determined are specified in Annex B.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
For BS type 1-H this requirement shall be applied at each TAB connector supporting transmission in the operating band.
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For BS type 1-C and 1-H, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met using the frame structure described in clause 6.5.2.3.
Table 6.5.2.2-1: EVM requirements for BS type 1-C and BS type 1-H carrier
	Modulation scheme for PDSCH
	Required EVM

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %

	1024QAM
	2.5 %1
2.8 %2

	Note1:	This requirement is applicable for frequencies equal to or below 4.2 GHz.
Note 2:	This requirement is applicable for frequencies above 4.2 GHz.



[bookmark: OLE_LINK12]The modulation quality requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.2.
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EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink subframes. Different modulation schemes listed in table 6.5.2.2-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
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[bookmark: _Toc123717486][bookmark: _Toc115186183][bookmark: _Toc123051916][bookmark: _Toc74663228][bookmark: _Toc107311699][bookmark: _Toc36817241][bookmark: _Toc131740822][bookmark: _Toc45893460][bookmark: _Toc138934664][bookmark: _Toc123048997][bookmark: _Toc53178187][bookmark: _Toc124157062][bookmark: _Toc67916630][bookmark: _Toc131595824][bookmark: _Toc124266466][bookmark: _Toc21127480][bookmark: _Toc107474910][bookmark: _Toc44712147][bookmark: _Toc106782808][bookmark: _Toc53178638][bookmark: _Toc123054385][bookmark: _Toc90422615][bookmark: _Toc61179334][bookmark: _Toc138837578][bookmark: _Toc114255503][bookmark: _Toc61178864][bookmark: _Toc37267545][bookmark: _Toc107419283][bookmark: _Toc82621768][bookmark: _Toc37260157][bookmark: _Toc29811689][bookmark: _Toc131766356]6.5.3.1	General
This requirement shall apply to frame timing in MIMO transmission, carrier aggregation and their combinations.
Frames of the NR signals present at the BS transmitter antenna connectors or TAB connectors are not perfectly aligned in time. The RF signals present at the BS transmitter antenna connectors or transceiver array boundary may experience certain timing differences in relation to each other.
The TAE is specified for a specific set of signals/transmitter configuration/transmission mode.
For BS type 1-C, the TAE is defined as the largest timing difference between any two signals belonging to different antenna connectors for a specific set of signals/transmitter configuration/transmission mode.
For BS type 1-H, the TAE is defined as the largest timing difference between any two signals belonging to TAB connectors belonging to different transmitter groups at the transceiver array boundary, where transmitter groups are associated with the TAB connectors in the transceiver unit array corresponding to MIMO transmission, carrier aggregation for a specific set of signals/transmitter configuration/transmission mode.
There is no TAE requirement for ATG BS.
6.5.3.2	Minimum requirement for BS type 1-C and BS type 1-H
For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
[bookmark: OLE_LINK264][bookmark: OLE_LINK265]For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
[bookmark: OLE_LINK4]The time alignment error requirements for NB-IoT are specified in TS 36.104 [13] clause 6.5.3.
Table 6.5.3.2-1: Void
Table 6.5.3.2-2: Void
Table 6.5.3.2-3: Void
[bookmark: OLE_LINK11]<< Next of change >>
[bookmark: _Toc53178228][bookmark: _Toc138837619][bookmark: _Toc114255544][bookmark: _Toc123051957][bookmark: _Toc61178905][bookmark: _Toc131595865][bookmark: _Toc90422656][bookmark: _Toc37260203][bookmark: _Toc44712193][bookmark: _Toc131740863][bookmark: _Toc107474951][bookmark: _Toc29811734][bookmark: _Toc124266507][bookmark: _Toc36817286][bookmark: _Toc67916671][bookmark: _Toc61179375][bookmark: _Toc123717527][bookmark: _Toc123049038][bookmark: _Toc124157103][bookmark: _Toc107419324][bookmark: _Toc146957882][bookmark: _Toc107311740][bookmark: _Toc37267591][bookmark: _Toc115186224][bookmark: _Toc45893506][bookmark: _Toc74663269][bookmark: _Toc123054426][bookmark: _Toc82621809][bookmark: _Toc53178679][bookmark: _Toc106782849][bookmark: _Toc131766397][bookmark: _Toc21127525]7	Conducted receiver characteristics
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Conducted receiver characteristics are specified at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for conducted receiver characteristics requirements in clause 7:
-	Requirements apply during the BS receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. 
-	Requirements shall also apply for BS supporting NB-IoT operation in NR in-band. The corresponding NB-IoT requirements are specified in TS 36.104 [13] clause 7. 
NOTE 1:	In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.
For BS type 1-H there is no requirement specified for band n46 and n102.
The requirements for NB-IoT are not applied for ATG BS.
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The requirements in clause 9.4 apply during the transmitter ON period. Transmit signal quality (as specified in clause 9.6) shall be maintained for the output power dynamics requirements.
The OTA output power requirements are directional requirements and apply to the beam peak directions over the OTA peak directions set.
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The OTA 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 (Pmax,c,EIRP) for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
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The OTA RE power control dynamic range is specified the same as the conducted RE power control dynamic range requirement for BS type 1-C and BS type 1-H in table 6.3.2.2-1.
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Modulation quality is defined by the difference between the measured carrier signal and an ideal signal. Modulation quality can e.g. be expressed as Error Vector Magnitude (EVM). Details about how the EVM is determined are specified in Annex B for FR1 and Annex C for FR2.
[bookmark: _Toc21127654]OTA modulation quality requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
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[bookmark: OLE_LINK35]For BS type 1-O, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met. Requirements shall be the same as clause 6.5.2.2 and follow EVM frame structure from clause 6.5.2.3.
[bookmark: OLE_LINK7]<< Next of change >>
[bookmark: _Toc115186399][bookmark: _Toc124266701][bookmark: _Toc114255719][bookmark: _Toc107419499][bookmark: _Toc131596059][bookmark: _Toc44712331][bookmark: _Toc37267728][bookmark: _Toc74663440][bookmark: _Toc138837813][bookmark: _Toc124157297][bookmark: _Toc61179053][bookmark: _Toc123049229][bookmark: _Toc107311915][bookmark: _Toc90422828][bookmark: _Toc29811866][bookmark: _Toc67916819][bookmark: _Toc37260340][bookmark: _Toc123717721][bookmark: _Toc138934899][bookmark: _Toc123054620][bookmark: _Toc45893644][bookmark: _Toc53178815][bookmark: _Toc82621981][bookmark: _Toc106783024][bookmark: _Toc36817418][bookmark: _Toc53178364][bookmark: _Toc61179523][bookmark: _Toc21127657][bookmark: _Toc131766591][bookmark: _Toc107475126][bookmark: _Toc123052151][bookmark: _Toc131741057]9.6.3	OTA time alignment error
[bookmark: _Toc123052152][bookmark: _Toc74663441][bookmark: _Toc123717722][bookmark: _Toc61179054][bookmark: _Toc61179524][bookmark: _Toc114255720][bookmark: _Toc123049230][bookmark: _Toc107475127][bookmark: _Toc21127658][bookmark: _Toc107311916][bookmark: _Toc82621982][bookmark: _Toc123054621][bookmark: _Toc37267729][bookmark: _Toc67916820][bookmark: _Toc53178365][bookmark: _Toc106783025][bookmark: _Toc37260341][bookmark: _Toc124266702][bookmark: _Toc138837814][bookmark: _Toc45893645][bookmark: _Toc138934900][bookmark: _Toc131766592][bookmark: _Toc124157298][bookmark: _Toc131596060][bookmark: _Toc131741058][bookmark: _Toc53178816][bookmark: _Toc90422829][bookmark: _Toc115186400][bookmark: _Toc44712332][bookmark: _Toc36817419][bookmark: _Toc29811867][bookmark: _Toc107419500]9.6.3.1	General
This requirement shall apply to frame timing in MIMO transmission, carrier aggregation and their combinations.
Frames of the NR signals present in the radiated domain are not perfectly aligned in time. In relation to each other, the RF signals present in the radiated domain may experience certain timing differences.
The TAE is specified for a specific set of signals/transmitter configuration/transmission mode.
For a specific set of signals/transmitter configuration/transmission mode, the OTA Time Alignment Error (OTA TAE) is defined as the largest timing difference between any two different NR signals. The OTA time alignment error requirement is defined as a directional requirement at the RIB and shall be met within the OTA coverage range.
There is no TAE requirement for ATG BS.

[bookmark: _Toc114255721][bookmark: _Toc53178817][bookmark: _Toc123049231][bookmark: _Toc90422830][bookmark: _Toc53178366][bookmark: _Toc45893646][bookmark: _Toc61179055][bookmark: _Toc36817420][bookmark: _Toc138837815][bookmark: _Toc74663442][bookmark: _Toc138934901][bookmark: _Toc107311917][bookmark: _Toc115186401][bookmark: _Toc21127659][bookmark: _Toc29811868][bookmark: _Toc107419501][bookmark: _Toc37260342][bookmark: _Toc37267730][bookmark: _Toc123717723][bookmark: _Toc106783026][bookmark: _Toc67916821][bookmark: _Toc61179525][bookmark: _Toc124266703][bookmark: _Toc123054622][bookmark: _Toc44712333][bookmark: _Toc131596061][bookmark: _Toc131741059][bookmark: _Toc107475128][bookmark: _Toc82621983][bookmark: _Toc131766593][bookmark: _Toc124157299][bookmark: _Toc123052153]9.6.3.2	Minimum requirement for BS type 1-O
[bookmark: _Toc90422831][bookmark: _Toc67916822][bookmark: _Toc44712334][bookmark: _Toc36817421][bookmark: _Toc29811869][bookmark: _Toc53178818][bookmark: _Toc74663443][bookmark: _Toc21127660][bookmark: _Toc82621984][bookmark: _Toc37260343][bookmark: _Toc61179056][bookmark: _Toc45893647][bookmark: _Toc61179526][bookmark: _Toc37267731][bookmark: _Toc53178367]For MIMO transmission, at each carrier frequency, OTA TAE shall not exceed 65 ns.
For intra-band contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 260 ns.
For intra-band non-contiguous carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
For inter-band carrier aggregation, with or without MIMO, OTA TAE shall not exceed 3 µs.
Table 9.6.3.2-1: Void
Table 9.6.3.2-2: Void
Table 9.6.3.2-3: Void

[bookmark: _Toc124266704][bookmark: _Toc107311918][bookmark: _Toc138934902][bookmark: _Toc131596062][bookmark: _Toc107419502][bookmark: _Toc115186402][bookmark: _Toc107475129][bookmark: _Toc123054623][bookmark: _Toc106783027][bookmark: _Toc123049232][bookmark: _Toc123052154][bookmark: _Toc131766594][bookmark: _Toc114255722][bookmark: _Toc123717724][bookmark: _Toc131741060][bookmark: _Toc138837816][bookmark: _Toc124157300]9.6.3.3	Minimum requirement for BS type 2-O
The minimum requirement for TAE is given in Table 9.6.3.3-4.
Table 9.6.3.3-1: Void
Table 9.6.3.3-2: Void
Table 9.6.3.3-3: Void
Table 9.6.3.3-4: TAE requirements for BS type 2-O 
	
Requirement
	TAE

	
	60, 120 kHz SCS
(ns)
	480 kHz SCS
(ns)

	960 kHz SCS
(ns)

	MIMO transmission
	65
	32.5
	32.5

	intra-band contiguous carrier aggregation, with or without MIMO
	130
	32.5
	32.5

	intra-band non-contiguous carrier aggregation, with or without MIMO (Note) 
	260
	N/A
	N/A

	inter-band carrier aggregation, with or without MIMO
	3000
	3000
	3000

	NOTE: intra-band non-contiguous carrier aggregation is not supported for FR2-2 in this release.
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