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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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[HH]	GB20600-2006
[XX]	3GPP TS 36.331: “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”
[YY]	3GPP TR 36.972: “Summary of regulatory requirements on unwanted emissions for transmission over broadcast bands in UHF spectrum”
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For the purposes of the present document, the terms and definitions given in 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 TR 21.905 [1].
Aggregated Channel Bandwidth: RF bandwidth in which a base station transmits and/or receives multiple contiguously aggregated carriers.
NOTE:	The Aggregated Channel Bandwidth is measured in MHz.
Base station receive period: time during which the base station is receiving data subframes or UpPTS.
Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple carrier(s) within a supported operating band.
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]NOTE:	In single E-UTRA carrier operation, the Base Station RF Bandwidth is equal to the channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Station RF Bandwidth.
Carrier: modulated waveform conveying the E-UTRA or UTRA physical channels
Carrier aggregation: aggregation of two or more component carriers in order to support wider transmission bandwidths
Carrier aggregation band: a set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
NOTE:	Carrier aggregation band(s) for an E-UTRA BS is declared by the manufacturer according to the designations in Tables 5.5-2 to 5.5-4.
Channel bandwidth: RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell.
NOTE:	The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
Channel edge: lowest or highest frequency of the E-UTRA carrier, separated by the channel bandwidth.
Contiguous carriers: set of two or more carriers configured in a spectrum block where there are no RF requirements based on co-existence for un-coordinated operation within the spectrum block.
Contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s).
DL RS power: resource element power of Downlink Reference Symbol.
DL NRS power: resource element power of Downlink Narrowband Reference Signal.
Downlink operating band: part of the operating band designated for downlink.
Enhanced performance requirements type A: This defines performance requirements assuming baseline receiver as demodulation reference signal based linear minimum mean square error interference rejection combining.
Enhanced performance requirements type B: This defines performance requirements assuming baseline receiver as code word level interference cancellation for intra-cell inter-user interference plus demodulation reference signal based linear minimum mean square error interference rejection combining for inter-cell interference.
Highest carrier: carrier with the highest carrier centre frequency transmitted/received in a specified operating band.
Inter RF Bandwidth gap: frequency gap between two consecutive Base Station RF Bandwidths that are placed within two supported operating bands.
Inter-band carrier aggregation: carrier aggregation of component carriers in different operating bands.
NOTE:	Carriers aggregated in each band can be contiguous or non-contiguous.
Inter-band gap: The frequency gap between two supported consecutive operating bands.
Intra-band contiguous carrier aggregation: contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: non-contiguous carriers aggregated in the same operating band.
Lower sub-block edge: frequency at the lower edge of one sub-block.
NOTE:	It is used as a frequency reference point for both transmitter and receiver requirements.
Lowest carrier: carrier with the lowest carrier centre frequency transmitted/received in a specified operating band.
LTE based 5G terrestrial broadcast base station: A base station designed to work on LTE based 5G terrestrial broadacast bands.
Maximum output power: mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.
Maximum throughput: maximum achievable throughput for a reference measurement channel.
Mean power: power measured in the channel bandwidth of the carrier.
NOTE:	The period of measurement shall be at least one subframe (1ms), unless otherwise stated.
Measurement bandwidth: RF bandwidth in which an emission level is specified.
Multi-band base station: base station characterized by the ability of its transmitter and/or receiver to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band transmitter: transmitter characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band  (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-band receiver: receiver characterized by the ability to process two or more carriers in common active RF components simultaneously, where at least one carrier is configured at a different operating band  (which is not a sub-band or superseding-band of another supported operating band) than the other carrier(s).
Multi-carrier transmission configuration: set of one or more contiguous or non-contiguous carriers that a BS is able to transmit simultaneously according to the manufacturer's specification.
NB-IoT In-band operation: NB-IoT is operating in-band when it utilizes the resource block(s) within a normal E-UTRA carrier
NB-IoT guard band operation: NB-IoT is operating in guard band when it utilizes the unused resource block(s) within a E-UTRA carrier's guard-band.
NB-IoT standalone operation: NB-IoT is operating standalone when it utilizes its own spectrum, for example the spectrum currently being used by GERAN systems as a replacement of one or more GSM carriers, as well as scattered spectrum for potential IoT deployment.
Non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s).
Occupied bandwidth: width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.
Operating band: frequency range in which E-UTRA operates (paired or unpaired), that is defined with a specific set of technical requirements.
NOTE:	The operating band(s) for an E-UTRA BS is declared by the manufacturer according to the designations in table 5.5-1.
Output power: mean power of one carrier of the base station, delivered to a load with resistance equal to the nominal load impedance of the transmitter.
Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
Rated output power: mean power level per carrier that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
RE power control dynamic range: difference between the power of a RE and the average RE power for a BS at maximum output power for a specified reference condition.
RRC filtered mean power: mean power of an UTRA carrier as measured through a root raised cosine filter with roll-off factor  and a bandwidth equal to the chip rate of the radio access mode.
NOTE 1:	The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal.
sTTI: A transmission time interval (TTI) of either one slot or one subslot as defined in [10] on either uplink or downlink.
Sub-band: A sub-band of an operating band contains a part of the uplink and downlink frequency range of the operating band.
Sub-block: one contiguous allocated block of spectrum for transmission and reception by the same base station.
NOTE:	There may be multiple instances of sub-blocks within aBase Station RF Bandwidth.
Sub-block bandwidth: bandwidth of one sub-block.
Sub-block gap: frequency gap between two consecutive sub-blocks within a Bae Station RF Bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.
Superseding-band: A superseding-band of an operating band includes the whole of the uplink and downlink frequency range of the operating band.
Synchronized operation: operation of TDD in two different systems, where no simultaneous uplink and downlink occur.
Throughput: number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.
Total power dynamic range: difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
Transmission bandwidth: RF Bandwidth of an instantaneous transmission from a UE or BS, measured in resource block units.
Transmission bandwidth configuration: highest transmission bandwidth allowed for uplink or downlink in a given channel bandwidth, measured in resource block units.
Transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols, i.e. data subframes or DwPTS.
Transmitter OFF period: time period during which the BS transmitter is not allowed to transmit.
Transmitter transient period: time period during which the transmitter is changing from the OFF period to the ON period or vice versa.
Unsynchronized operation: operation of TDD in two different systems, where the conditions for synchronized operation are not met.
Uplink operating band: part of the operating band designated for uplink.
Upper sub-block edge: frequency at the upper edge of one sub-block.
NOTE:	It is used as a frequency reference point for both transmitter and receiver requirements.
<<<  Unchanged sections omitted  >>>
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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].
ACLR	Adjacent Channel Leakage Ratio
ACK	Acknowledgement (in HARQ protocols)
ACS	Adjacent Channel Selectivity
AWGN	Additive White Gaussian Noise
BS	Base Station
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CP	Cyclic prefix
CRC	Cyclic Redundancy Check
CW	Continuous Wave
DC	Direct Current
DFT	Discrete Fourier Transformation
DIP	Dominant Interferer Proportion
DTT	Digital Terrestrial Television
DTX	Discontinuous Transmission
DwPTS	Downlink part of the special subframe (for TDD operation)
EARFCN	E-UTRA Absolute Radio Frequency Channel Number
EIRP	Effective Isotropic Radiated Power
EPA	Extended Pedestrian A model	
ETU	Extended Typical Urban model
E-UTRA	Evolved UTRA
EVA	Extended Vehicular A model
EVM	Error Vector Magnitude
FDD	Frequency Division Duplex
FFT	Fast Fourier Transformation
FRC	Fixed Reference Channel
GP	Guard Period (for TDD operation)
GSM	Global System for Mobile communications
HARQ	Hybrid Automatic Repeat Request
ICS	In-Channel Selectivity
ITU‑R	Radiocommunication Sector of the ITU
LA	Local Area
LNA	Low Noise Amplifier
MCS	Modulation and Coding Scheme
MFCN	Mobile/Fixed Communications Network
MR	Medium Range
NB-IoT	Narrowband – Internet of Things
NPDSCH	Narrowband Physical Downlink Shared Channel
NPUSCH	Narrowband Physical Uplink Shared Channel
NRS	Narrowband Refernce Signal
OFDM	Orthogonal Frequency Division Multiplex
OOB	Out-of-band
PA	Power Amplifier
PBCH	Physical Broadcast Channel
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PMCH	Physical Multicast Channel
PUSCH	Physical Uplink Shared Channel
PUCCH	Physical Uplink Control Channel
PRACH	Physical Random Access Channel
QAM	Quadrature Amplitude Modulation
QPSK	Quadrature Phase-Shift Keying
RAT	Radio Access Technology
RB	Resource Block
RE	Resource Element
RF	Radio Frequency
RMS	Root Mean Square (value)
RS	Reference Symbol
RX	Receiver
RRC	Root Raised Cosine
SDO	Standalone Downlink Only
SINR	Signal-to-Interference-and-Noise Ratio
SNR	Signal-to-Noise Ratio
sPDCCH	shortened Physical Downlink Control Channel
sPDSCH	shortened Physical Downlink Shared Channel
TA	Timing Advance
TDD	Time Division Duplex
TX	Transmitter
UE	User Equipment
WA	Wide Area
[bookmark: _Hlk143692511]<<<  Unchanged sections omitted  >>>
4.3	Regional requirements
Some requirements in the present document may only apply in certain regions either as optional requirements or set by local and regional regulation as mandatory requirements. It is normally not stated in the 3GPP specifications under what exact circumstances that the requirements apply, since this is defined by local or regional regulation.
Table 4.3-1 lists all requirements that may be applied differently in different regions.
Table 4.3-1: List of regional requirements
	Clause number
	Requirement
	Comments

	5.5
	Operating bands
	Some bands may be applied regionally.

	5.6
	Channel bandwidth
	Some channel bandwidths may be applied regionally. 

	5.7
	Channel arrangement
	The requirement is applied according to what operating bands in clause 5.5 that are supported by the BS.

	6.2
	Base station maximum output power
	In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.

	6.2.2
	Additional requirement (regional)
	For Band 34 and Band 41 operation in certain regions, the rated output power declared by the manufacturer shall be less than or equal to the values specified in Table 6.2.2-1 and 6.2.2-2, respectively.
In addition for Band 46 operation, the BS may have to comply with the applicable BS power limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer.

	6.6.0
	Unwanted emissions for LTE based 5G terrestrial broadcast
	For LTE based 5G terrestrial broadcast BS additional regional requirements may apply according to the references in Table 6.6-1.

	6.6.1.1
	Occupied bandwidth
	For Band 46 operation in certain regions, the occupied bandwidth for each 20MHz channel bandwidth E-UTRA carrier shall be less than or equal to 19MHz or 19.7MHz.

	6.6.2
	Adjacent Channel Leakage power Ratio (ACLR)
	For LTE based 5G terrestrial broadcast BS, the ACLR shall be no less than 45 dB in addition to the applicable ACLR requirements according to regional regulations.

	6.6.3.1
	Operating band unwanted emissions (Category A)
	This requirement is mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.

	6.6.3.2
	Operating band unwanted emissions (Category B)
	This requirement is mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2], apply.

	6.6.3.3
	Additional requirements
	These requirements may apply in certain regions as additional Operating band unwanted emission limits.
In addition for Band 46 operation, the BS may have to comply with the applicable operating band unwanted emission limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer.

	6.6.3.4
	Additional requirements for LTE based 5G terrestrial broadcast
	These requirements for LTE based 5G terrestrial broadcast BS may apply in certain regions as additional Operating band unwanted emission limits.

	6.6.4.1.1
	Spurious emissions (Category A)
	This requirement is mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.

	6.6.4.1.2
	Spurious emissions (Category B)
	This requirement is mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2], apply.

	6.6.4.3
	Additional spurious emission requirements 
	These requirements may be applied for the protection of system operating in frequency ranges other than the E-UTRA BS operating band.
In addition for Band 46 operation, the BS may have to comply with the applicable spurious emission limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer.

	6.6.4.4
	Co-location with other base stations
	These requirements may be applied for the protection of other BS receivers when a BS operating in another frequency band is co-located with an E-UTRA BS.

	6.6.4.5
	Additional transmitter spurious emissions requirements for LTE based 5G terrestrial broadcast
	These requirements for LTE based 5G terrestrial broadcast BS may apply in certain regions as additional spurious emission requirements.

	6.7.2
	Additional requirements
	These requirements may apply in certain regions.

	7.6.2
	Co-location with other base stations
	These requirements may be applied for the protection of the BS receiver when a BS operating in another frequency band is co-located with an E‑UTRA BS.


<<<  Unchanged sections omitted  >>>
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E-UTRA is designed to operate in the operating bands defined in Table 5.5-1. Unless stated otherwise, requirements specified for the TDD duplex mode apply for downlink and uplink operations in Frame Structure Type 2 [4].
NB-IoT is designed to operate in the E-UTRA operating bands 1, 2, 3, 4, 5, 7, 8, 11, 12, 13, 14, 17, 18, 19, 20, 21, 24, 25, 26, 28, 31, 41 (in certain regions), 42, 43, 48, 54, 65, 66, 70, 71, 72, 73, 74, 85, 87, 88 , 103, 106 which are defined in Table 5.5-1.
LTE based 5G terrestrial broadcast is designed to operate in the E-UTRA operating bands 107, 108.

Table 5.5-1 E-UTRA frequency bands
	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	2
	1850 MHz 
	–
	1910 MHz
	1930 MHz 
	–
	1990 MHz
	FDD

	3
	1710 MHz 
	–
	1785 MHz
	1805 MHz 
	–
	1880 MHz
	FDD

	4
	1710 MHz
	–
	1755 MHz 
	2110 MHz 
	–
	2155 MHz
	FDD

	5
	824 MHz
	–
	849 MHz
	869 MHz 
	–
	894MHz
	FDD

	6
(NOTE 1)
	830 MHz
	–
	840  MHz
	875 MHz 
	–
	885 MHz
	FDD

	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	FDD

	8
	880 MHz
	–
	915 MHz
	925 MHz  
	–
	960 MHz
	FDD

	9
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz  
	–
	1879.9 MHz
	FDD

	10
	1710 MHz
	–
	1770 MHz
	2110 MHz 
	–
	2170 MHz
	FDD

	11
	1427.9 MHz 
	–
	1447.9 MHz
	1475.9 MHz  
	–
	1495.9 MHz
	FDD

	12
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	FDD

	13
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	FDD

	14
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	FDD

	15
	Reserved
	
	
	Reserved
	
	
	FDD

	16
	Reserved
	
	
	Reserved
	
	
	FDD

	17
	704 MHz 
	–
	716 MHz
	734 MHz
	–
	746 MHz
	FDD

	18
	815 MHz 
	–
	830 MHz
	860 MHz
	–
	875 MHz
	FDD

	19
	830 MHz 
	–
	845 MHz
	875 MHz
	–
	890 MHz
	FDD

	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	FDD

	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	FDD

	22
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	FDD

	231
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	FDD

	249
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	FDD

	25
	1850 MHz
	–
	1915  MHz
	1930 MHz
	–
	1995 MHz
	FDD

	26
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	FDD

	27
	807 MHz 
	–
	824 MHz
	852 MHz
	–
	869 MHz
	FDD

	28
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	FDD

	29
	N/A
	717 MHz
	–
	728 MHz
	FDD
(NOTE 2)

	30
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	FDD

	31
	452.5 MHz
	–
	457.5 MHz
	462.5 MHz
	–
	467.5 MHz
	FDD

	32
	N/A
	1452 MHz
	–
	1496 MHz
	FDD
(NOTE 2)

	33
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	TDD

	34
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	TDD

	35
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	TDD

	36
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	TDD

	37
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	TDD

	38
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	TDD

	39
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	TDD

	40
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	TDD

	41
	2496 MHz 
	–
	2690 MHz
	2496 MHz 
	–
	2690 MHz
	TDD

	42
	3400 MHz 
	–
	3600 MHz
	3400 MHz
	–
	3600 MHz
	TDD

	43
	3600 MHz 
	–
	3800 MHz
	3600 MHz
	–
	3800 MHz
	TDD

	44
	703 MHz
	–
	803 MHz
	703 MHz
	–
	803 MHz
	TDD

	45
	1447 MHz
	–
	1467 MHz
	1447 MHz
	–
	1467 MHz
	TDD

	46
	5150 MHz 
	–
	5925 MHz
	5150 MHz
	–
	5925 MHz
	TDD
(NOTE 3, NOTE 4)

	47
	5855 MHz
	–
	5925 MHz
	5855 MHz
	–
	5925 MHz
	TDD

	48
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD

	49
	3550 MHz
	–
	3700 MHz
	3550 MHz
	–
	3700 MHz
	TDD
(NOTE 8)

	50
	1432 MHz
	-
	1517 MHz
	1432 MHz
	-
	1517 MHz
	TDD

	51
	1427 MHz
	-
	1432 MHz
	1427 MHz
	-
	1432 MHz
	TDD

	52
	3300 MHz
	-
	3400 MHz
	3300 MHz
	-
	3400 MHz
	TDD

	53
	2483.5 MHz
	-
	2495 MHz
	2483.5 MHz
	-
	2495 MHz
	TDD

	54
	1670 MHz
	-
	1675 MHz
	1670 MHz
	-
	1675 MHz
	TDD

	65
	1920 MHz 
	–
	2010 MHz 
	2110 MHz
	–
	2200 MHz
	FDD

	66
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	FDD (NOTE 5)

	67
	N/A
	738 MHz
	–
	758 MHz
	FDD (NOTE 2)

	68
	698 MHz 
	–
	728 MHz 
	753 MHz
	–
	783 MHz
	FDD

	69
	N/A
	2570 MHz
	–
	2620 MHz
	FDD (NOTE 2)

	70
	1695 MHz 
	–
	1710 MHz 
	1995 MHz 
	–
	2020 MHz 
	FDD6

	71
	663 MHz 
	–
	698 MHz 
	617 MHz 
	–
	652 MHz 
	FDD

	72
	451 MHz 
	–
	456 MHz 
	461 MHz 
	–
	466 MHz 
	FDD

	73
	450 MHz 
	–
	455 MHz 
	460 MHz 
	–
	465 MHz 
	FDD

	74
	1427 MHz
	–
	1470 MHz
	1475 MHz
	–
	1518 MHz
	FDD

	75
	N/A
	1432 MHz 
	–
	1517 MHz 
	FDD
(NOTE 2)

	76
	N/A
	1427 MHz 
	–
	1432 MHz 
	FDD
(NOTE 2)

	85
	698 MHz	–	716 MHz
	728 MHz
	–
	746 MHz
	FDD

	87
	410 MHz	–	415 MHz
	420 MHz
	–
	425 MHz
	FDD

	88
	412 MHz	–	417 MHz
	422 MHz
	–
	427 MHz
	FDD

	10310
	787 MHz	–	788 MHz
	757 MHz
	–
	758 MHz
	FDD

	106
	896 MHz – 901 MHz
	935 MHz
	–
	940 MHz
	FDD

	107
	N/A
	612 MHz
	–
	652 MHz
	SDO (NOTE 11)

	108
	N/A
	470 MHz
	–
	698 MHz
	SDO (NOTE 11)

	NOTE 1:	Band 6, 23 are not applicable.
NOTE 2:	Restricted to E-UTRA operation when carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.
NOTE 3:	This band is an unlicensed band restricted to licensed-assisted operation using Frame Structure Type 3.
NOTE 4:	Band 46 is divided into four sub-bands as in Table 5.5-1A.
NOTE 5:	The range 2180 – 2200 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 6:	The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX separation is 300 MHz.  The range 2005-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX separation is 295 MHz.
NOTE 7:	Void
NOTE 8:	This band is restricted to licensed-assisted operation using Frame Structure Type 3.
NOTE 9:	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 DA 20-48.
NOTE 10: This band is restricted to NB-IoT standalone operation.
NOTE 11: This band is restricted to LTE based 5G terrestrial broadcast operation. 
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For E-UTRA, requirements in present document are specified for the channel bandwidths listed in Table 5.6-1.
Table 5.6-1 Transmission bandwidth configuration NRB in E-UTRA channel bandwidths
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Transmission bandwidth configuration NRB
	6
	15 
	25
	50
	75
	100



For E-UTRA, figure 5.6-1 shows the relation between the channel bandwidth (BWChannel) and the transmission bandwidth configuration (NRB). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: ]
Figure 5.6-1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one E‑UTRA carrier
Figure 5.6-2 illustrates the Aggregated Channel Bandwidth for intra-band carrier aggregation.
[image: ]
Figure 5.6-2 Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation
The lower edge of the Aggregated Channel Bandwidth (BWChannel_CA) is defined as Fedge_low = FC_low - Foffset. The upper edge of the Aggregated Channel Bandwidth is defined as Fedge_high = FC_high + Foffset. The Aggregated Channel Bandwidth, BWChannel_CA, is defined as follows:
	BWChannel_CA = Fedge_high - Fedge_low [MHz]
Figure 5.6-3 illustrates the sub-block bandwidth for a BS operating in non-contiguous spectrum
[image: ]
Figure 5.6-3 Definition of sub-block bandwidth for intra-band non-contiguous spectrum
The lower sub-block edge of the sub-block bandwidth (BWChannel,block) is defined as Fedge,block, low = FC,block,low - Foffset. The upper sub-block edge of the sub-block bandwidth is defined as Fedge,block,high = FC,block,high + Foffset. The sub-block bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low [MHz]
Foffset is defined in Table 5.6-2 below where BWChannel is defined in Table 5.6-1.
Table 5.6-2: Definition of Foffset
	Channel Bandwidth of the Lowest or Highest Carrier: BWChannel[MHz]
	Foffset[MHz]

	5, 10, 15, 20
	BWChannel/2 



NOTE 1:	Foffset  is calculated separately for each Base Station RF Bandwidth edge / sub-block edge.
NOTE 2:	The values of BWChannel_CA/BWChannel,block for UE and BS are the same if the channel bandwidths of lowest and the highest component carriers are identical.
For NB-IoT, requirements in present document are specified for the channel bandwidths listed in Table 5.6-3.
Table 5.6-3: Transmission bandwidth configuration NRB, Ntone 15kHz and Ntone 3.75kHz in NB-IoT channel bandwidth
	NB-IoT
	Standalone
	In-band
	Guard Band

	Channel bandwidth BWChannel [kHz]
	200
	E-UTRA channel bandwidth in Table 5.6-1 for BWChannel>1.4MHz
	E-UTRA channel bandwidth in Table 5.6-1 for BWChannel >3MHz 

	Transmission bandwidth configuration NRB
	1
	1
	1

	Transmission bandwidth configuration Ntone 15kHz
	12
	12
	12

	Transmission bandwidth configuration Ntone 3.75kHz 
	48
	48
	48



For NB-IoT standalone operation, figure 5.6-4 shows the relation between the channel bandwidth (BWChannel) and the transmission bandwidth configuration (NRB, Ntone 15kHz and Ntone 3.75kHz) for NB-IoT standalone operation. The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
For NB-IoT standalone operation, NB-IoT requirements for receiver and transmitter shall apply with a frequency offset Foffset  as defined in Table 5.6-3A.
Table 5.6-3A: Foffset for NB-IoT standalone operation
	Lowest or Highest Carrier
	Foffset

	Standalone NB-IoT
	200 kHz



[image: ]
Figure 5.6-4 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for NB-IoT standalone operation
For NB-IoT in-band operation, figure 5.6-5 shows the relation between the channel bandwidth (BWChannel) and the transmission bandwidth configuration (NRB, Ntone 15kHz and Ntone 3.75kHz) . The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: ]
Figure 5.6-5 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for NB-IoT in-band operation
For NB-IoT guard band operation, figure 5.6-6 shows the relation between the channel bandwidth (BWChannel) and the transmission bandwidth configuration (NRB, Ntone 15kHz and Ntone 3.75kHz). The channel edges are defined as the lowest and highest frequencies of the carrier separated by the channel bandwidth, i.e. at FC +/- BWChannel /2.
[image: ]
Figure 5.6-6 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for NB-IoT guard band operation

The LTE based 5G terrestrial broadcast network operates on 6, 7, or 8 MHz channels and the requirements in this specification apply according to configuration by the higher layer parameter pmch-Bandwidth (see TS 36.213 [11]) in the MBSFN area (see TS 36.331 [XX]). The transmission bandwidth configuration for LTE based 5G terrestrial broadcast are defined in table 5.6-4.
Table 5.6-: Transmission bandwidth configuration NRB for LTE based 5G terrestrial broadcast
	PMCH bandwidth (MHz)
	6
	7
	8

	Transmission bandwidth configuration 
	30
	35 
	40
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The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between two adjacent E-UTRA carriers is defined as following:
	Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA carriers. The channel spacing can be adjusted to optimize performance in a particular deployment scenario.
For 20MHz carriers in Band 46, the requirements apply for both 19.8 MHz and 20.1 MHz nominal carrier spacing.
For LTE based 5G terrestrial broadcast, the nominal channel spacing between adjacent broadcast channels is defined as follows:
Nominal Channel spacing = PMCH bandwidth
where PMCH bandwidth is the broadcast bandwidth for all broadcast carriers in the same geographical area is indicated by upper layer signaling pmch-Bandwidth in the MBSFN area (see TS 36.331 [XX]). The requirements in this specification do not apply for heterogeneous broadcast bandwidths in the same geographical area.
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[bookmark: OLE_LINK1]The carrier frequency in the uplink and downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 - 262143. The relation between EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL_low and NOffs-DL are given in table 5.7.3-1 and NDL is the downlink EARFCN.
	FDL = FDL_low + 0.1(NDL – NOffs-DL)
The relation between EARFCN and the carrier frequency in MHz for the uplink is given by the following equation where FUL_low and NOffs-UL are given in table 5.7.3-1 and NUL is the uplink EARFCN.
	FUL = FUL_low + 0.1(NUL – NOffs-UL)
The carrier frequency of NB-IoT in the downlink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 – 262143 and the Offset of NB-IoT Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,-0.5,0,1,2,3,4,5,6,7,8,9} for FDD and in the range {-10,-9,-8.5,-8,-7,-6,-5,-4.5,-4,-3,-2,-1,-0.5,0,1,2,3,3.5,4,5,6,7,7.5,8,9} for TDD. The relation between EARFCN, Offset of NB-IoT Channel Number to EARFCN and the carrier frequency in MHz for the downlink is given by the following equation, where FDL is the downlink carrier frequency of NB-IoT, FDL_low and NOffs-DL are given in table 5.7.3-1, NDL is the downlink EARFCN, MDL is the Offset of NB-IoT Channel Number to downlink EARFCN.
	FDL = FDL_low + 0.1(NDL – NOffs-DL) + 0.0025*(2MDL+1)
The carrier frequency of NB-IoT in the uplink is designated by the E-UTRA Absolute Radio Frequency Channel Number (EARFCN) in the range 0 –262143, and the Offset of NB-IoT Channel Number to EARFCN in the range {-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9} for FDD and in the range {-11,-10,-9.5,-9,-8.5,-8,-7.5,-7,-6.5,-6,-5.5,-5,  -4.5,-4,-3.5,-3,-2.5,-2,-1.5,-1,-0.5,0,0.5,1,1.5,2,2.5,3,3.5,4,4.5,5,5.5,6,6.5,7,7.5,8,8.5,9,9.5,10, 11} for TDD. The relation between EARFCN, Offset of NB-IoT Channel Number to EARFCN and the carrier frequency in MHz for the uplink is given by the following equation, where FUL is the uplink carrier frequency of NB-IoT, FUL_low and NOffs-UL are given in table 5.7.3-1, NUL is the uplink EARFCN, MUL is the Offset of NB-IoT Channel Number to uplink EARFCN.
	FUL = FUL_low + 0.1(NUL – NOffs-UL) + 0.0025*(2MUL)
NOTE 1:	For NB-IoT, NDL or NUL is different than the value of EARFCN that corresponds to E-UTRA downlink or uplink carrier frequency for in-band and guard band operation.
NOTE 2:	For FDD MDL = -0.5 is not applicable for in-band and guard band operation. For TDD MDL {-0.5,+3.5,-4.5,+7.5,-8.5} is not applicable for in-band and guard band operation.
NOTE 3:	For the carrier including NPSS/NSSS for in-band and guard band operation, MDL is selected from {-2,-1,0,1}.
NOTE 4:	For the carrier including NPSS/NSSS for stand-alone operation, MDL = -0.5.
Table 5.7.3-1: E-UTRA channel numbers
	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	1
	2110
	0
	0 – 599
	1920
	18000
	18000 – 18599

	2
	1930
	600
	6001199
	1850
	18600
	18600 – 19199

	3
	1805
	1200
	1200 – 1949
	1710
	19200
	19200 – 19949

	4
	2110
	1950
	1950 – 2399
	1710
	19950
	19950 – 20399

	5
	869
	2400
	2400 – 2649
	824
	20400
	20400 – 20649

	6
	875
	2650
	2650 – 2749
	830
	20650
	20650 – 20749

	7
	2620
	2750
	2750 – 3449
	2500
	20750
	20750 – 21449

	8
	925
	3450
	3450 – 3799
	880
	21450
	21450 – 21799

	9
	1844.9
	3800
	3800 – 4149
	1749.9
	21800
	21800 – 22149

	10
	2110
	4150
	4150 – 4749
	1710
	22150
	22150 – 22749

	11
	1475.9
	4750
	4750 – 4949
	1427.9
	22750
	22750 – 22949

	12
	729
	5010
	5010 – 5179
	699
	23010
	23010 – 23179

	13
	746
	5180
	5180 – 5279
	777
	23180
	23180 – 23279

	14
	758
	5280
	5280 – 5379
	788
	23280
	23280 – 23379

	…
	
	
	
	
	
	

	17
	734
	5730
	5730 – 5849
	704
	23730
	23730 – 23849

	18
	860
	5850
	5850 – 5999
	815
	23850
	23850 – 23999

	19
	875
	6000
	6000 – 6149
	830
	24000
	24000 – 24149

	20
	791
	6150
	6150 - 6449
	832
	24150
	24150 - 24449

	21
	1495.9
	6450
	6450 – 6599
	1447.9
	24450
	24450 – 24599

	22
	3510
	6600
	6600 - 7399
	3410
	24600
	24600 - 25399

	23
	2180
	7500
	7500 – 7699
	2000
	25500
	25500 – 25699

	24
	1525
	7700
	7700 – 8039
	1626.5
	25700
	25700 – 26039

	25
	1930
	8040
	8040 - 8689
	1850
	26040
	26040 - 26689

	26
	859
	8690
	8690 – 9039
	814
	26690
	26690 - 27039

	27
	852
	9040
	9040 – 9209
	807
	27040
	27040 – 27209

	28
	758
	9210
	9210 – 9659
	703
	27210
	27210 – 27659

	29
(NOTE 2)
	717
	9660
	9660 – 9769
	N/A

	30
	2350
	9770
	9770 – 9869
	2305
	27660
	27660 – 27759

	31
	462.5
	9870
	9870 – 9919
	452.5
	27760
	27760 – 27809

	32
(NOTE 2)
	1452
	9920
	9920 – 10359
	N/A

	33
	1900
	36000
	36000 – 36199
	1900
	36000
	36000 – 36199

	34
	2010
	36200
	36200 – 36349
	2010
	36200
	36200 – 36349

	35
	1850
	36350
	36350 – 36949
	1850
	36350
	36350 – 36949

	36
	1930
	36950
	36950 – 37549
	1930
	36950
	36950 – 37549

	37
	1910
	37550
	37550 – 37749
	1910
	37550
	37550 – 37749

	38
	2570
	37750
	37750 – 38249
	2570
	37750
	37750 – 38249

	39
	1880
	38250
	38250 – 38649
	1880
	38250
	38250 – 38649

	40
	2300
	38650
	38650 – 39649
	2300
	38650
	38650 – 39649

	41
	2496
	39650
	39650 – 41589
	2496
	39650
	39650 – 41589 

	42
	3400
	41590
	41590 – 43589
	3400
	41590
	41590 – 43589

	43
	3600
	43590
	43590 – 45589
	3600
	43590
	43590 – 45589

	44
	703
	45590
	45590 – 46589
	703
	45590
	45590 – 46589

	45
	1447
	46590
	46590 – 46789
	1447
	46590
	46590 – 46789

	46
(NOTE 3)
	5150
	46790
	46790 – 54539
	5150
	46790
	46790 – 54539

	47
	5855
	54540
	54540 – 55239
	5855
	54540
	54540 – 55239

	48
	3550
	55240
	55240 – 56739
	3550
	55240
	55240 – 56739

	49
	3550
	56740
	56740 – 58239
	3550
	56740
	56740 – 58239

	50
	1432
	58240
	58240 - 59089
	1432
	58240
	58240 - 59089

	51
	1427
	59090
	59090 - 59139
	1427
	59090
	59090 - 59139

	52
	3300
	59140
	59140 - 60139
	3300
	59140
	59140 - 60139

	53
	2483.5
	60140
	60140 - 60254
	2483.5
	60140
	60140 - 60254

	54
	1670
	60255
	60255 - 60304
	1670
	60255
	60255 - 60304

	65
	2110
	65536
	65536 – 66435
	1920
	131072
	131072 – 131971

	66
(NOTE 4)
	2110
	66436
	66436 – 67335
	1710
	131972
	131972 – 132671

	67
(NOTE 2)
	738
	67336
	67336 - 67535
	N/A

	68
	753
	67536
	67536 - 67835
	698
	132672
	132672 - 132971

	69
(NOTE 2)
	2570
	67836
	67836 - 68335
	N/A


	70
(NOTE 5)
	1995
	68336
	68336 - 68585
	1695
	132972
	132972 - 133121

	71
	617
	68586
	68586 - 68935
	663
	133122
	133122-133471

	72
	461
	68936
	68936 - 68985
	451
	133472
	133472-133521

	73
	460
	68986
	68986 - 69035
	450
	133522
	133522-133571

	74
	1475
	69036
	69036 - 69465
	1427
	133572
	133572 - 134001

	75
(NOTE 2)
	1432
	69466
	69466 - 70315
	N/A


	76
(NOTE 2)
	1427
	70316
	70316 - 70365
	N/A


	85
	728
	70366
	70366 - 70545
	698
	134002
	134002 - 134181

	87
	420
	70546
	70546 - 70595
	410
	134182
	134182 - 134231

	88
	422
	70596
	70596 - 70645
	412
	134232
	134232 - 134281

	103
	757
	70646
	70646 - 70655
	787
	134282
	134282 - 134291

	106
(NOTE 6)
	935
	70656
	70656 - 70705
	896
	134292
	134292 - 134341

	107 (NOTE 7)
	612
	70656
	70656 – 71055
	N/A

	108 (NOTE 7)
	470
	71056
	71056–73335
	N/A

	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. This implies that the first 7, 15, 25, 50, 75 and 100 channel numbers at the lower operating band edge and the last 6, 14, 24, 49, 74 and 99 channel numbers at the upper operating band edge shall not be used for channel bandwidths of 1.4, 3, 5, 10, 15 and 20 MHz respectively.
NOTE 2:	Restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 3:	The following NDL and NUL are allowed for operation in Band 46 assuming 20MHz channel bandwidth:
NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 46890 (5160 MHz), 47090 (5180 MHz), 47290 (5200 MHz), 47490 (5220 MHz), 47690 (5240 MHz), 47890 (5260 MHz), 48090 (5280 MHz), 48290 (5300 MHz), 48490 (5320 MHz), 48690 (5340 MHz), 50090 (5480 MHz), 50290 (5500 MHz), 50490 (5520 MHz), 50690 (5540 MHz), 50890 (5560 MHz), 51090 (5580 MHz), 51290 (5600 MHz), 51490 (5620 MHz), 51690 (5640 MHz), 51890 (5660 MHz), 52090 (5680 MHz), 52290 (5700 MHz), 52490 (5720 MHz), 52740 (5745 MHz), 52940 (5765 MHz), 53140 (5785 MHz), 53340 (5805 MHz), 53540 (5825 MHz), 53740 (5845 MHz), 53940 (5865 MHz), 54140 (5885 MHz), 54340 (5905 MHz)}. And the following NDL and NUL are allowed for operation in Band 46 assuming 10MHz channel bandwidth: 
NDL =NUL = {n-2, n-1, n, n+1, n+2 | n = 52590 (5730 MHz), 53590 (5830 MHz)}. 10 MHz channel bandwidth shall only apply in certain regions where the absence of non 3GPP technologies can be guaranteed on a long term basis in this version of specification.
NOTE 4:	Downlink frequency range 2180 – 2200 MHz is restricted to E-UTRA operation when carrier aggregation is configured.
NOTE 5:	The range 2010-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX separation is 300 MHz.  The range 2005-2020 MHz of the DL operating band is restricted to E-UTRA operation when carrier aggregation is configured and TX-RX separation is 295 MHz.
NOTE 6:	In the present version of the specification, only EARFCN 70686 and 134322 is applicable for 3 MHz channel bandwidth.
NOTE 7: 	This band is restricted to LTE based 5G terrestrial broadcast operation. The channel numbers that designate carrier frequencies so close to the operating band edges that the broadcast carrier with PMCH bandwidth extends beyond the operating band edge shall not be used.




<<<  Unchanged sections omitted  >>>
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The requirements in clause 6.3 apply during the transmitter ON period. Transmit signal quality (as specified in clause 6.5) shall be maintained for the output power dynamics requirements of this Clause.
Power control is used to limit the interference level.
The requirements in this clause do not apply to LTE based 5G terrestrial broadcast base stations.
<<<  Unchanged sections omitted  >>>
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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. The equaliser parameters are estimated as defined in Annex E. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.
For E-UTRA, for all bandwidths, the EVM measurement shall be performed for each E-UTRA carrier over all allocated resource blocks and downlink subframes within 10ms measurement periods for subframe TTI, and over all allocated resource blocks and downlink sTTIs within 10ms measurement periods for sTTI. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each E-UTRA carrier for different modulation schemes on PDSCH or sPDSCH shall be better than the limits in table 6.5.2-1:
Table 6.5.2-1: EVM requirements for E-UTRA carrier
	Modulation scheme for PDSCH or sPDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5 %

	64QAM
	8 %

	256QAM
	3.5 %

	1024QAM
	2.5 %

	NOTE:	For LTE based 5G terrestrial broadcast base stations the 1024QAM modulation scheme is not applicable.



For NB-IoT, for all bandwidths, the EVM measurement shall be performed for each NB-IoT carrier over all allocated resource and downlink subframes within 10ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries. The EVM value is then calculated as the mean square root of the measured values. The EVM of each NB-IoT carrier on NB-PDSCH shall be better than the limits in Table 6.5.2-2:
Table 6.5.2-2: EVM requirements for NB-IoT carrier
	Modulation scheme for NB-PDSCH
	Required EVM [%]

	QPSK
	17.5 %

	16QAM
	12.5%


<<<  Unchanged sections omitted  >>>
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This requirement applies to frame timing in TX diversity, MIMO transmission, carrier aggregation and their combinations.
Frames of the LTE signals present at the BS transmitter antenna port(s) are not perfectly aligned in time. In relation to each other, the RF signals present at the BS transmitter antenna port(s) experience certain timing differences.
For a specific set of signals/transmitter configuration/transmission mode, time alignment error (TAE) is defined as the largest timing difference between any two signals.
The requirements in this clause do not apply to LTE based 5G terrestrial broadcast base stations.

<<<  Unchanged sections omitted  >>>
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Unwanted emissions consist of out-of-band emissions and spurious emissions [2]. Out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and Operating band unwanted emissions. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
For a BS supporting multi-carrier or intra-band contiguous CA, the unwanted emissions requirements apply to channel bandwidths of the outermost carrier larger than or equal to 5 MHz.
There is in addition a requirement for occupied bandwidth.
6.6.0	Unwanted emissions for LTE based 5G terrestrial broadcast 
Additional unwanted emission requirements for LTE based 5G terrestrial broadcast base stations are described in the Recommendation ITU-R BT.1206 [AA] Spectrum limit masks for digital terrestrial television broadcasting. The spectrum masks defined in the ITU-R BT.1206 [AA] recommendation are not based on the ITU-R Region but on the DTT system (ATSC, DVB-T, ISDB-T, and DTMB) and for different TV channel rasters (6, 7, and 8 MHz) used independent of the region/country. In addition to the general requirements for the unwanted emissions, regional regulatory requirements are specified in the references shown in Table 6.6-1.
Table 6.6.0-1: References for regional terrestrial broadcast base station emission requirements
	ITU Region 1
	ETSI EN 302 296 [DD] Digital Terrestrial TV Transmitters; and GE06 [EE] agreement

	ITU Region 2
	Title 47 CFR 73.622 [FF], Digital television table of allotments, FCC, United States
ABNT 15601 [GG], NORMA BRASILEÑA, Televisión digital terrestre — Sistema de transmisión ISDB-Tb, Anatel, Brazil 

	ITU Region 3
	GB20600-2006 [HH]
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6.6.2	Adjacent Channel Leakage power Ratio (ACLR)
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification.
For a E-UTRA or  E-UTRA with NB-IoT (in-band and/or guard band) BS operating in non-contiguous spectrum, the ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 15MHz or Wgap ≥ 60MHz for Band 46. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz or Wgap ≥ 80MHz for Band 46. The CACLR requirement in clause 6.6.2.2 applies in sub block gaps for the frequency ranges defined in Table 6.6.2.2-1/2/2a.
For a E-UTRA or  E-UTRA with NB-IoT (in-band and/or guard band) BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, the ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz. The ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz. The CACLR requirement in clause 6.6.2.2 applies in Inter RF Bandwidth gaps for the frequency ranges defined in Table 6.6.2.2-1/2.
The requirement applies during the transmitter ON period.
For LTE based 5G terrestrial broadcast base stations, the ACLR requirement is according to regional regulations, but shall be no less than 45 dB. Examples are captured in Annex A.2.2 in TR 36.972 [YY].
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These requirements may be applied for the protection of other systems operating inside or near each supported E-UTRA, E-UTRA with NB-IoT and NB-IoT BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the E-UTRA, E-UTRA with NB-IoT and NB-IoT BS, or they may be set by local or regional regulation as a mandatory requirement for an E-UTRA operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in clause 4.3.
In certain regions the following requirement may apply. For E-UTRA, E-UTRA with NB-IoT and NB-IoT BS operating in Bands 5, 26, 27 or 28, emissions shall not exceed the maximum levels specified in Tables 6.6.3.3-1.
Table 6.6.3.3-1: Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	200 kHz
	0 MHz  f < 1 MHz
	0.005 MHz  f_offset < 0.995 MHz
	-6 dBm
	10 kHz

	1.4 MHz
	0 MHz  f < 1 MHz
	0.005 MHz  f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz  f < 1 MHz
	0.015 MHz  f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz  f < 1 MHz
	0.015 MHz  f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	20 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	All
	1 MHz  f < fmax 
	1.05 MHz  f_offset < f_offsetmax 
	-13 dBm
	100 kHz



In certain regions the following requirement may apply. For E-UTRA, E-UTRA with NB-IoT and NB-IoT BS operating in Bands 2, 4, 10, 23, 25, 30, 35, 36, 41, 66, 70, emissions shall not exceed the maximum levels specified in Table 6.6.3.3-2.
Table 6.6.3.3-2: Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	200 kHz
	0 MHz  f < 1 MHz
	0.005 MHz  f_offset < 0.995 MHz
	-6 dBm
	10 kHz

	1.4 MHz
	0 MHz  f < 1 MHz
	0.005 MHz  f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz  f < 1 MHz
	0.015 MHz  f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz  f < 1 MHz
	0.015 MHz  f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz  f < 1 MHz
	0.05 MHz  f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	All
	1 MHz  f < fmax 
	1.5 MHz  f_offset < f_offsetmax 
	-13 dBm
	1 MHz



In certain regions the following requirement may apply. For E-UTRA, E-UTRA with NB-IoT and NB-IoT BS operating in Bands 12, 13, 14, 17, 29, 71, 85, 103 emissions shall not exceed the maximum levels specified in Table 6.6.3.3-3.
Table 6.6.3.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13, 14, 17, 29, 71, 85 and 103)
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	All
	0 MHz  f < 100 kHz
	0.015 MHz  f_offset < 0.085 MHz
	-13 dBm
	30 kHz 

	All
	100  kHz  f < fmax 
	150 kHz  f_offset < f_offsetmax 
	-13 dBm
	100 kHz



In certain regions, the following requirements may apply to an E-UTRA, E-UTRA with NB-IoT and NB-IoT TDD BS operating in the same geographic area and in the same operating band as another E-UTRA TDD system without synchronisation. For this case the emissions shall not exceed -52 dBm/MHz in each supported downlink operating band except in:
-	The frequency range from 10 MHz below the lower channel edge to the frequency 10 MHz above the upper channel edge of each supported band.
In certain regions the following requirement may apply for protection of DTT. For E-UTRA BS operating in Band 20, the level of emissions in the band 470-790 MHz, measured in an 8MHz filter bandwidth on centre frequencies Ffilter according to Table 6.6.3.3-4, shall not exceed the  maximum emission level PEM,N declared by the manufacturer.  This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain.
Table 6.6.3.3-4: Declared emissions levels for protection of DTT
	Filter centre frequency, Ffilter
	Measurement bandwidth
	Declared emission level [dBm]

	Ffilter = 8*N + 306 (MHz); 
21 ≤ N ≤ 60
	8 MHz
	PEM,N



Note:	The regional requirement is defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. Compliance with the regional requirement can be determined using the method outlined in Annex G.
Table 6.6.3.3-5: Void
In regions where FCC regulation applies, requirements for protection of GPS according to FCC Order DA 20-48 applies for operation in Band 24. The following normative requirement covers the base station, to be used together with other information about the site installation to verify compliance with the requirement in FCC Order DA 20-48. The requirement applies to BS operating in Band 24 to ensure that appropriate interference protection is provided to the 1541 – 1650 MHz band. This requirement applies to the frequency range 1541-1650 MHz, even though part of this range falls within the spurious domain.
[bookmark: _Hlk62805783][bookmark: _Hlk62805798]The level of emissions in the 1541 – 1650 MHz band, measured in measurement bandwidth according to Table 6.6.3.3-6 shall not exceed the maximum emission levels PEM,B24,a, PEM,B24,b, PEM,B24,c, PEM,B24,d, PEM,B24,e and PEM,B24,f declared by the manufacturer.
Table 6.6.3.3-6: Declared emissions levels for protection of the 1541-1650 MHz band
	Operating Band
	Frequency range
	Declared emission level [dBW]
(Measurement bandwidth = 1 MHz)
	Declared emission level [dBW] of discrete emissions of less than 700 Hz bandwidth
(Measurement bandwidth = 1 kHz)
	Declared emission level (dBW) of discrete emissions of less than 2 kHz bandwidth
(Measurement bandwidth = 1 kHz)

	24
	1541 -– 1559 MHz
	PEM,B24,a
	
	PEM,B24,f

	
	1559 -– 1610 MHz
	PEM,B24,b
	PEM,B24,d
	

	
	1610 -– 1650 MHz
	PEM,B24,c
	PEM,B24,e
	



Note:	The regional requirements in FCC Order DA 20-48 are defined in terms of EIRP (effective isotropic radiated power), which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The EIRP level is calculated using: PEIRP = PE + Gant where PE denotes the BS unwanted emission level at the antenna connector, Gant equals the BS antenna gain minus feeder loss. The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement.
Table 6.6.3.3-7: Void
In certain regions, the following requirements may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz, in Band 75 within 1432-1517 MHz and in Band 76 within 1427-1432 MHz. The level of operating band unwanted emissions, measured on centre frequencies f_offset with filter bandwidth, according to Table 6.6.3.3-8, shall neither exceed the maximum emission level PEM,B32,B75,B76,a ,  PEM,B32,B75,B76,b nor PEM,B32,B75,B76,c declared by the manufacturer.
For Band 32, this requirement applies in the frequency range 1452-1492 MHz when non-Mobile/Fixed Communications Network (MFCN) services are deployed in adjacent frequency ranges, while it applies also within 1427-1452 MHz and/or 1492-1517 MHz when MFCN services are deployed in such frequency ranges, even though part of the ranges falls in the spurious domain. For Band 75, this requirement applies in the frequency range 1427-1517 MHz. For Band 76, this requirement applies in the frequency range 1432-1517 MHz even though part of the range falls in the spurious domain.
Table 6.6.3.3-8: Declared operating band 32, 75 and 76 unwanted emission within 1427-1517 MHz
	Frequency offset of measurement filter centre frequency, f_offset
	Declared emission level [dBm]
	Measurement bandwidth 

	2.5 MHz
	PEM,B32,B75,B76,a
	5 MHz 

	7.5 MHz
	PEM,B32,B75,B76,b
	5 MHz 

	12.5 MHz ≤ f_offset ≤ f_offsetmax  
	PEM,B32,B75,B76,c
	5 MHz

	NOTE:	For Band 32, when non-MFCN services are deployed in the adjacent bands, f_offsetmax  denotes the frequency difference between the lower channel edge and 1454.5 MHz, and the frequency difference between the upper channel edge and 1489.5 MHz for the set channel position. For Band 32, when MFCN services are deployed in the adjacent frequencies, Band 75 and Band 76, f_offsetmax denotes the frequency difference between the lower channel edge and 1429.5 MHz, and the frequency difference between the upper channel edge and 1514.5 MHz for the set channel position.



NOTE:	The regional requirement, included in [19], is defined in terms of EIRP per antenna, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
In certain regions, the following requirement may apply to E-UTRA BS operating in Band 32 within 1452-1492 MHz for the protection of non-MFCN services in spectrum adjacent to the frequency range 1452-1492 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table 6.6.3.3-9, shall neither exceed the maximum emission level PEM,B32,d nor PEM,B32,e declared by the manufacturer. This requirement applies in the frequency range 1429-1518MHz even though part of the range falls in the spurious domain.
Table 6.6.3.3-9: Operating band 32 declared emission outside 1452-1492 MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1429.5 MHz ≤ Ffilter ≤ 1448.5 MHz
	PEM,B32,d
	1 MHz

	Ffilter =  1450.5 MHz
	PEM,B32,e
	3 MHz

	Ffilter  = 1493.5 MHz
	PEM,B32,e
	3 MHz

	1495.5 MHz ≤ Ffilter ≤ 1517.5 MHz  
	PEM,B32,d
	1 MHz



NOTE:	The regional requirement, included in [16], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
In certain regions, the following requirement may apply to BS operating in Band 50 and Band 75 within 1492-1517 MHz and in Band 74 within 1492-1518 MHz. The level of emissions, measured on centre frequencies Ffilter with filter bandwidth according to Table 6.6.3.3-9A, shall neither exceed the maximum emission level PEM,B50,B74,B75,a nor PEM,B50,B74,B75,b declared by the manufacturer.
Table 6.6.3.3-9A: Operating band 50, 74 and 75 declared emission above 1518 MHz
	Filter centre frequency, Ffilter
	Declared emission level [dBm]
	Measurement bandwidth

	1518.5 MHz ≤ Ffilter ≤ 1519.5 MHz
	PEM,B50,B74,B75,a
	1 MHz

	1520.5 MHz ≤ Ffilter ≤ 1558.5 MHz
	PEM,B50,B74,B75,b
	1 MHz



NOTE:	The regional requirement, included in [19], is defined in terms of EIRP, which is dependent on both the BS emissions at the antenna connector and the deployment (including antenna gain and feeder loss). The requirement defined above provides the characteristics of the base station needed to verify compliance with the regional requirement. The assessment of the EIRP level is described in Annex H.
In certain regions, the following requirement may apply to E-UTRA BS operating in Band 50 and Band 75 within 1432-1452 MHz, and in Band 51 and Band 76. Emissions shall not exceed the maximum levels specified in Table 6.6.3.3-9B.
Table 6.6.3.3-9B: Additional operating band unwanted emission limits for BS operating in Band 50 and 75 within 1432-1452 MHz, and in Band 51 and 76
	Filter centre frequency, Ffilter
	Maximum Level [dBm]
	Measurement Bandwidth

	Ffilter = 1413.5 MHz
	-42
	27 MHz



In addition for Band 46 operation, the BS may have to comply with the applicable operating band unwanted emission limits established regionally, when deployed in regions where those limits apply and under the conditions declared by the manufacturer. The regional requirements may be in the form of conducted power, power spectral density, EIRP and other types of limits. In case of regulatory limits based on EIRP, assessment of the EIRP level is described in Annex H.
In certain regions the following requirement may apply to E-UTRA BS operating in Band 45. Emissions shall not exceed the maximum levels specified in Table 6.6.3.3-10.
Table 6.6.3.3-10: Emissions limits for protection of adjacent band services
	Operating Band
	Filter centre frequency, Ffilter 
	Maximum Level [dBm]
	Measurement Bandwidth

	45
	Ffilter = 1467.5
	-20
	1 MHz

	
	Ffilter = 1468.5
	-23
	1 MHz

	
	Ffilter = 1469.5
	-26
	1 MHz

	
	Ffilter = 1470.5
	-33
	1 MHz

	
	Ffilter = 1471.5
	-40
	1 MHz

	
	1472.5 MHz ≤ Ffilter ≤ 1491.5 MHz
	-47
	1 MHz



The following requirement may apply to E-UTRA BS operating in Band 48 and Band 49 in certain regions. Emissions shall not exceed the maximum levels specified in Table 6.6.3.3-11.
Table 6.6.3.3-11: Additional operating band unwanted emission limits for Band 48 and Band 49
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	All
	0 MHz  f < 10 MHz
	0.5 MHz  f_offset < 9.5 MHz
	-13 dBm
	1 MHz



The following requirement may apply to E-UTRA BS operating in Band 53 in certain regions. Emissions shall not exceed the maximum levels specified in Table 6.6.3.3-12.
Table 6.6.3.3-12: Additional operating band unwanted emission limits for Band 53
	Channel bandwidth [MHz]
	Frequency range [MHz]
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 8)

	1.4, 3, 5
	2400 -– 2477.5
	6 MHz  f < 83.5 MHz
	6.5 MHz  f_offset < 83 MHz
	-25 dBm
	1 MHz

	10
	2400 -– 2473.5
	10 MHz  f < 83.5 MHz
	10.5 MHz  f_offset < 83 MHz
	-25 dBm
	1 MHz

	1.4, 3, 5
	2477.5 -– 2478.5
	5 MHz  f < 6 MHz
	5.5 MHz
	-13 dBm
	1 MHz

	10
	2473.5 -– 2478.5
	5 MHz  f < 10 MHz
	5.5 MHz  f_offset < 9.5 MHz
	-13 dBm
	1 MHz

	All
	2478.5 -– 2483.5
	0 MHz  f < 5 MHz
	0.5 MHz  f_offset < 4.5 MHz
	-10 dBm
	1 MHz

	1.4, 3, 5
	2495 -– 2501
	0 MHz  f < 6 MHz
	0.5 MHz  f_offset < 5.5 MHz
	-13 dBm
	1 MHz

	10
	2495 -– 2505
	0 MHz  f < 10 MHz
	0.5 MHz  f_offset < 9.5 MHz
	-13 dBm
	1 MHz

	1.4, 3, 5
	2501 -– 2690
	6 MHz  f < 195 MHz
	6.5 MHz  f_offset < 194.5 MHz
	-25 dBm
	1 MHz

	10
	2505 -– 2690
	10 MHz  f < 195 MHz
	10.5 MHz  f_offset < 194.5 MHz
	-25 dBm
	1 MHz



The following notes are common to all clauses in 6.6.3:
NOTE 6:	Local or regional regulations may specify another excluded frequency range, which may include frequencies where synchronised E-UTRA TDD systems operate.
NOTE 7:	E-UTRA TDD base stations that are synchronized can transmit without these additional co-existence requirements.
NOTE 8:	As a general rule for the requirements in clause 6.6.3, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
NOTE 9:	This frequency range ensures that the range of values of f_offset is continuous.
NOTE 10:	The requirement is not applicable when fmax < 10 MHz.
NOTE 11:	For Home BS, the parameter P is defined as the aggregated maximum output power of all transmit antenna connectors of Home BS.
6.6.3.4	Additional requirements for LTE based 5G terrestrial broadcast

For LTE based 5G terrestrial broadcast base stations operating in band 107 or 108, the operating band unwanted emission requirements are according to regional regulations as captured in clause 4.3 to 4.6 and Annex A.2.2 of TR 36.972 [YY].
<<<  Unchanged sections omitted  >>>
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These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with an E-UTRA BS.
The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class.
The requirements of clause 6.6.4.4 do not apply to base stations only supporting LTE based 5G terrestrial broadcast.

6.6.4.5	Additional transmitter spurious emissions requirements for LTE based 5G terrestrial broadcast
For LTE based 5G terrestrial broadcast base stations operating in band 107 or 108, the transmitter spurious emission requirements are according to regional regulations, as captured in Annex A.2.3 TR 36.972 [YY].
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The requirements in clause 7 are expressed for a single receiver antenna connector. For receivers with antenna diversity, the requirements apply for each receiver antenna connector.
Unless otherwise stated, the receiver characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. For FDD operation the requirements in clause 7 shall be met with the transmitter(s) on. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
NOTE:	In normal operating conditions the BS in FDD operation is configured to transmit and receive at the same time. The transmitter may be off for some of the tests as specifed in 36.141 [4].
Unless otherwise stated the requirements in clause 7 apply during the base station receive period.
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Figure 7.1: Receiver test ports
The throughput requirements defined for the receiver characteristics in this clause do not assume HARQ retransmissions.
When the 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 and positive offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge.
NOTE:	Requirements may only be supported for certain frequency ranges within the operating band(s). These frequency ranges could be different for NB.-IoT comparing to E-UTRA.
NOTE:	For E-UTRA BS with NB-IoT (in band and/or guard band) or standalone NB-IoT BS, requirements are defined for 15 kHz sub-carrier spacing and 3.75 kHz sub-carrier spacing. A NB-IoT Base Station supports 15 kHz sub-carrier spacing, 3.75 kHz sub-carrier spacing, or both.
The requirements of clause 7 do not apply to base stations only supporting LTE based 5G terrestrial broadcast.
<<<  Unchanged sections omitted  >>>
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Table E.5.1-1 and Table E.5.1-1a below specify EVM window length (W) for normal CP, the cyclic prefix length  is 160 for symbols 0 and 144 for symbols 1-6.

Table E.5.1-2, Table E.5.1-2a ,Table E.5.1-2b ,Table E.5.1-2c and Table E.5.1-2d specify the EVM window length (W) for extended CP for 15 kHz, 7.5 kHz ,1.25 kHz, 2.5 kHz and 0.37 kHz sub-carrier spacing, the cyclic prefix length  is 512, 1024 ,6144, 3072 and 9208 respectively.
For LTE based 5G terrestrial broadcast when pmch-Bandwidth is configured to 6, 7, or 8 MHz, the EVM window length corresponding to 10 MHz channel bandwidth applies.
<<<  End of changes  >>>
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