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<Start of Change 1>
[bookmark: _Toc21099801][bookmark: _Toc29809599][bookmark: _Toc36644974][bookmark: _Toc37272028][bookmark: _Toc45884274][bookmark: _Toc53182297][bookmark: _Toc58860038][bookmark: _Toc58862542][bookmark: _Toc61182535][bookmark: _Toc66727848][bookmark: _Toc74961651][bookmark: _Toc75242562][bookmark: _Toc76544908][bookmark: _Toc82595008][bookmark: _Toc89955039][bookmark: _Toc98773462][bookmark: _Toc106201221][bookmark: _Toc115191074][bookmark: _Toc122012903][bookmark: _Toc124155722][bookmark: _Toc131537482][bookmark: _Toc137397689][bookmark: _Toc138881932]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
[bookmark: _Hlk494631454]AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
ATG                    Air to Ground
AWGN	Additive White Gaussian Noise
BS	Base Station
BW	Bandwidth
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CP-OFDM	Cyclic Prefix-OFDM
CW	Continuous Wave
DFT-s-OFDM	Discrete Fourier Transform-spread-OFDM
DM-RS	Demodulation Reference Signal
E-UTRA	Evolved UTRA
EVM	Error Vector Magnitude
FDD	Frequency Division Duplex
FR	Frequency Range
GSCN	Global Synchronization Channel Number
GSM	Global System for Mobile communications
ITU‑R	Radiocommunication Sector of the International Telecommunication Union
ICS	In-Channel Selectivity
LA	Local Area
LNA	Low Noise Amplifier
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
OTA	Over The Air 
RB	Resource Block
RDN	Radio Distribution Network
REFSENS	Reference Sensitivity
RF	Radio Frequency
RIB	Radiated Interface Boundary
RMS	Root Mean Square (value)
RS	Reference Signal
RV	Redundancy Version
RX	Receiver
SCS	Sub-Carrier Spacing
SDL	Supplementary Downlink
SSB	Synchronization Signal Block
SUL	Supplementary Uplink
TAB	Transceiver Array Boundary
TAE	Time Alignment Error
TDD	Time division Duplex
TDL	Tapped Delay Line
TX	Transmitter
TT	Test Tolerance
UCI	Uplink Control Information
ZF	Zero Forcing
<End of Change 1>


<Start of Change 2>
[bookmark: _Toc21099814][bookmark: _Toc29809612][bookmark: _Toc36644987][bookmark: _Toc37272041][bookmark: _Toc45884287][bookmark: _Toc53182310][bookmark: _Toc58860051][bookmark: _Toc58862555][bookmark: _Toc61182548][bookmark: _Toc66727861][bookmark: _Toc74961664][bookmark: _Toc75242575][bookmark: _Toc76544921][bookmark: _Toc82595021][bookmark: _Toc89955052][bookmark: _Toc98773475][bookmark: _Toc106201234][bookmark: _Toc115191087][bookmark: _Toc122012916][bookmark: _Toc124155735][bookmark: _Toc131537495][bookmark: _Toc137397702][bookmark: _Toc138881945]4.3	Base station classes
[bookmark: _Hlk487019015][bookmark: _Hlk497643052]The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated.
BS classes for BS type 1-C and 1-H 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.
[bookmark: _Toc21099815]-	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.
For BS type 1-C, 1-H and 1-O, ATG BS class is defined as indicated 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 4.3.
<End of Change 2>


<Start of Change 3>
[bookmark: _Toc21099873][bookmark: _Toc29809671][bookmark: _Toc36645049][bookmark: _Toc37272103][bookmark: _Toc45884349][bookmark: _Toc53182372][bookmark: _Toc58860113][bookmark: _Toc58862617][bookmark: _Toc61182610][bookmark: _Toc66727923][bookmark: _Toc74961726][bookmark: _Toc75242637][bookmark: _Toc76544983][bookmark: _Toc82595086][bookmark: _Toc89955117][bookmark: _Toc98773542][bookmark: _Toc106201301][bookmark: _Toc115191154][bookmark: _Toc122012984][bookmark: _Toc124155803][bookmark: _Toc131537563][bookmark: _Toc137397770][bookmark: _Toc138882013]4.11	Requirements for BS capable of multi-band operation
For multi-band connector the conducted test requirements in clause 6 and 7 apply separately to each supported operating band unless otherwise stated. For some conducted test requirements, it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band connector(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 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 conducted test 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.
There is no multi-band operation requirement for ATG BS.
[bookmark: _Toc21099874]For multi-band connectors supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.
NOTE 1: 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.
NOTE 2: 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.
NOTE 3: The conducted test requirements for multi-band connectors supporting bands for both FDD and TDD are not covered by the present release of this specification.
<End of Change 3>


<Start of Change 4>
[bookmark: _Toc21099875][bookmark: _Toc29809673][bookmark: _Toc36645051][bookmark: _Toc37272105][bookmark: _Toc45884351][bookmark: _Toc53182374][bookmark: _Toc58860115][bookmark: _Toc58862619][bookmark: _Toc61182612][bookmark: _Toc66727925][bookmark: _Toc74961728][bookmark: _Toc75242639][bookmark: _Toc76544985][bookmark: _Toc82595088][bookmark: _Toc89955119][bookmark: _Toc98773544][bookmark: _Toc106201303][bookmark: _Toc115191156][bookmark: _Toc122012986][bookmark: _Toc124155805][bookmark: _Toc131537565][bookmark: _Toc137397772][bookmark: _Toc138882015]5	Operating bands and channel arrangement
For the NR and NB-IoT operation in NR in-band operating bands specification, their channel bandwidth configurations, channel spacing and raster, as well as synchronization raster specification, refer to TS 38.104 [2], clause 5 and its relevant clauses.
For ATG BS, their operating bands refer to TS 38.104[2].
For the conducted testing purposes in this specification, only FR1 operating bands are considered.
<End of Change 4>

[bookmark: _Toc21099932][bookmark: _Toc29809730][bookmark: _Toc36645114][bookmark: _Toc37272168][bookmark: _Toc45884414][bookmark: _Toc53182437][bookmark: _Toc58860178][bookmark: _Toc58862682][bookmark: _Toc61182675][bookmark: _Toc66727988][bookmark: _Toc74961791][bookmark: _Toc75242702][bookmark: _Toc76545048][bookmark: _Toc82595151][bookmark: _Toc89955182]
<Start of Change 5>
[bookmark: _Toc98773607][bookmark: _Toc106201366][bookmark: _Toc115191219][bookmark: _Toc122013049][bookmark: _Toc124155868][bookmark: _Toc131537628][bookmark: _Toc137397835][bookmark: _Toc138882078]6.5.3.5	Test requirements
The EVM of each NR carrier for different modulation schemes on PDSCH shall be less than the limits in table 6.5.3.5-1.
Table 6.5.3.5-1 EVM requirements for BS type 1-C and BS type 1-H
	Modulation scheme for PDSCH
	Required EVM (%)

	QPSK
	18.5 %

	16QAM
	13.5 %

	64QAM
	9 %

	256QAM
	4.5 %

	1024QAM
	3.5 %1
3.8 %2

	NOTE 1:	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.
NOTE 3:   1024QAM is not applicable for ATG BS.



EVM shall be evaluated for each NR carrier over all allocated resource blocks and downlink slots. Different modulation schemes listed in table 6.5.3.5-1 shall be considered for rank 1.
For all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink slots within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.
Table 6.5.3.5-2, 6.5.3.5-3, 6.5.3.5-4 below specify the EVM window length (W) for normal CP for BS type 1-C and BS type 1-H.
Table 6.5.3.5-2 EVM window length for normal CP for NR, FR1, 15 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (%)
(Note)

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	25
	2048
	144
	72
	50

	30
	3072
	216
	108
	50

	35
	3072
	216
	108
	50

	40
	4096
	288
	144
	50

	45
	4096
	288
	144
	50

	50
	4096
	288
	144
	50

	Note:	These percentages are informative and apply to a slot's symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.



Table 6.5.3.5-3 EVM window length for normal CP for NR, FR1, 30 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (%)
(Note)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	25
	1024
	72
	36
	50

	30
	1536
	108
	54
	50

	35
	1536
	108
	54
	50

	40
	2048
	144
	72
	50

	45
	2048
	144
	72
	50

	50
	2048
	144
	72
	50

	60
	3072
	216
	130
	60

	70
	3072
	216
	130
	60

	80
	4096
	288
	172
	60

	90
	4096
	288
	172
	60

	100
	4096
	288
	172
	60

	Note:	These percentages are informative and apply to a slot's symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.



Table 6.5.3.5-4 EVM window length for normal CP for NR, FR1, 60 kHz SCS
	Channel
bandwidth (MHz)
	FFT size
	Cyclic prefix length in FFT samples
	EVM window length W
	Ratio of W to total CP length (%)
(Note)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	25
	512
	36
	18
	50

	30
	768
	54
	26
	50

	35
	768
	54
	26
	50

	40
	1024
	72
	36
	50

	45
	1024
	72
	36
	50

	50
	1024
	72
	36
	50

	60
	1536
	108
	64
	60

	70
	1536
	108
	64
	60

	80
	2048
	144
	86
	60

	90
	2048
	144
	86
	60

	100
	2048
	144
	86
	60

	Note:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 has a longer CP and therefore a lower percentage.


	
[bookmark: _Toc21099933][bookmark: _Toc29809731]The modulation quality requirements for NB-IoT are specified in TS 36.141 [24] clause 6.5.2.5.
[bookmark: _Toc36645115][bookmark: _Toc37272169][bookmark: _Toc45884415][bookmark: _Toc53182438][bookmark: _Toc58860179][bookmark: _Toc58862683][bookmark: _Toc61182676][bookmark: _Toc66727989][bookmark: _Toc74961792][bookmark: _Toc75242703][bookmark: _Toc76545049][bookmark: _Toc82595152][bookmark: _Toc89955183][bookmark: _Toc98773608][bookmark: _Toc106201367][bookmark: _Toc115191220][bookmark: _Toc122013050][bookmark: _Toc124155869][bookmark: _Toc131537629][bookmark: _Toc137397836][bookmark: _Toc138882079]6.5.4	Time alignment error
[bookmark: _Toc21099934][bookmark: _Toc29809732][bookmark: _Toc36645116][bookmark: _Toc37272170][bookmark: _Toc45884416][bookmark: _Toc53182439][bookmark: _Toc58860180][bookmark: _Toc58862684][bookmark: _Toc61182677][bookmark: _Toc66727990][bookmark: _Toc74961793][bookmark: _Toc75242704][bookmark: _Toc76545050][bookmark: _Toc82595153][bookmark: _Toc89955184][bookmark: _Toc98773609][bookmark: _Toc106201368][bookmark: _Toc115191221][bookmark: _Toc122013051][bookmark: _Toc124155870][bookmark: _Toc131537630][bookmark: _Toc137397837][bookmark: _Toc138882080]6.5.4.1	Definition and applicability
This requirement applies 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 and may experience certain timing differences in relation to each other.
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.
<End of Change 5>
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