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1
Scope

The present document establishes the minimum RF characteristics of NR, E-UTRA, UTRA, GSM/EDGE and NB-IoT Multi-Standard Radio (MSR) Base Station (BS). Requirements for multi-RAT and single-RAT operation of MSR BS are covered in the present document. The requirements in the present document for E-UTRA, UTRA and NB-IoT single-RAT operation of MSR BS are also applicable to E-UTRA, UTRA and NB-IoT multi-carrier capable single-RAT BS. Requirements for GSM BS that are only single-RAT capable in all supported operating bands are not covered. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 25.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Base Station (BS) radio transmission and reception (FDD)”

[3]
3GPP TS 25.105. Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Base Station (BS) radio transmission and reception (TDD)”

[4]
3GPP TS 36.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”

[5]
3GPP TS 45.005, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group GSM/EDGE Radio Access Network; Radio transmission and reception”

[6]
ITU-R Recommendation SM.329-10, “Unwanted emissions in the spurious domain”.

[7]
3GPP TR 25.942, “Technical Report 3rd Generation Partnership Project; Technical Specification Group Radio Access Networks; Radio Frequency (RF) system scenarios”

[8]
“Title 47 of the Code of Federal Regulations (CFR)”, Federal Communications Commission. 

[9]
ITU-R Recommendation M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".

[10]
3GPP TS 37.141, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing”

[11]
IEC 60721-3-3: "Classification of environmental conditions - Part 3-3: Classification of groups of environmental parameters and their severities - Stationary use at weather protected locations".

[12]
IEC 60721-3-4: "Classification of environmental conditions - Part 3: Classification of groups of environmental parameters and their severities - Section 4: Stationary use at non-weather protected locations".

[13]
ETSI EN 300 019-1-3, European Standard (Telecommunications series), “Environmental Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment; Part 1-3: Classification of environmental conditions; Stationary use at weather protected locations”

[14]
ETSI EN 300 019-1-4, European Standard (Telecommunications series), “Environmental Engineering (EE); Environmental conditions and environmental tests for telecommunications equipment; Part 1-4: Classification of environmental conditions; Stationary use at non-weather protected locations”.

[15]
CEPT ECC Decision (13)03, "The harmonised use of the frequency band 1452-1492 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)".

[16]
CEPT ECC Decision (17)06, “The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)”.
[17]
3GPP TS 38.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Base Station (BS) radio transmission and reception”
3
Definitions, symbols and abbreviations

3.1
Definitions

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].

Band category: group of operating bands for which the same MSR scenarios apply
Base Station RF Bandwidth: bandwidth in which a base station transmits and/or receives single or multiple carrier(s) and/or RATs simultaneously within a supported operating band
NOTE:
In single 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 NR, E-UTRA, UTRA or GSM/EDGE physical channels
Carrier aggregation: aggregation of two or more E-UTRA component carriers in order to support wider transmission bandwidths 

Carrier aggregation band: set of one or more operating bands across which multiple E-UTRA 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 of TS 36.104 [4] 

Channel bandwidth: RF bandwidth supporting a single NR, E-UTRA, UTRA or GSM/EDGE 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.

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.

Carrier power: power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.

Configured carrier power: target maximum power for a specific carrier for the operating mode set in the base station
Contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s).

Downlink operating band: part of the operating band designated for downlink.
Highest Carrier: carrier with the highest carrier centre frequency transmitted/received in the specified operating band(s).
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 E-UTRA 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 E-UTRA carriers aggregated in the same operating band. 

Intra-band non-contiguous carrier aggregation: non-contiguous E-UTRA carriers aggregated in the same operating band. 

Lowest Carrier:
carrier with the lowest carrier centre frequency transmitted/received in the specified operating band(s).
Lower Base Station RF Bandwidth edge: frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements.

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.
Maximum Base Station RF Bandwidth: maximum RF bandwidth supported by a BS within each supported operating band.
NOTE:
The maximum Base Station RF Bandwidth for BS configured for contiguous and non-contiguous operation within each supported operating band is declared separately.

Maximum carrier output power: carrier power available at the antenna connector for a specified reference condition. 

Maximum RAT output power: sum of the power of all carriers of the same RAT available at the antenna connector for a specified reference condition.
Maximum throughput: maximum achievable throughput for a reference measurement channel. 

Maximum total output power: sum of the power of all carriers available at the antenna connector for a specified reference condition.
MB-MSR Base Station: MSR 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).
Measurement bandwidth: RF bandwidth in which an emission level is specified.

MSR Base station: base station characterized by the ability of its receiver and transmitter to process two or more carriers in common active RF components simultaneously in a declared Base Station RF Bandwidth, where at least one carrier is of a different RAT 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).
Non-contiguous spectrum: spectrum consisting of two or more sub-blocks separated by sub-block gap(s).
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.
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 NR, E-UTRA, UTRA or GSM/EDGE operates (paired or unpaired), that is defined with a specific set of technical requirements.

NOTE:
The operating band(s) for a BS is declared by the manufacturer.

Radio Bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
Rated total output power: The total power level that the manufacturer has declared to be available at the antenna connector.

RRC filtered mean power: The mean power of a 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: 
The RRC filtered mean power of a perfectly modulated UTRA signal is 0.246 dB lower than the mean power of the same signal

Single-RAT operation: operation of a base station in an operating band with only one RAT configured in that operating band.

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 use by the same base station.
NOTE:
There may be multiple instances of sub-blocks within a Base Station RF Bandwidth.

Sub-block bandwidth: RF bandwidth of one sub-block.

Sub-block gap: frequency gap between two consecutive sub-blocks within a Base 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.

Transmission bandwidth: RF bandwidth of an instantaneous E-UTRA or NR transmission from a UE or BS, measured in resource block units.

Transmitter ON period: time period during which the BS transmitter is transmitting data and/or reference symbols

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 Base Station RF Bandwidth edge: frequency of the upper edge of the Base Station RF Bandwidth, used as a frequency reference point for transmitter and receiver requirements 

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.

3.2
Symbols

For the purposes of the present document, the following symbols apply:


Percentage of the mean transmitted power emitted outside the occupied bandwidth on the assigned channel

BWChannel
Channel bandwidth (for E-UTRA and NR) 

BWConfig
Transmission bandwidth configuration (for E-UTRA), where BWConfig = NRB x 180 kHz in the uplink and BWConfig = 15 kHz + NRB x 180 kHz in the downlink. Transmission bandwidth configuration (for NR), where BWConfig = NRB x SCS x 12.
BWRF 
Base Station RF Bandwidth, where BWRF = FBW RF,high – FBW RF,low 

BWRF,max 
Maximum Base Station RF Bandwidth

DwPTS
Downlink part of the special subframe (for E-UTRA TDD operation)

f
Frequency




(f
Separation between the Base Station RF Bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency

(fmax 
The largest value of (f used for defining the requirement
ΔfOBUE 
Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge 

ΔfOOB
Maximum offset of the out-of-band boundary from the uplink operating band edge
FC
Carrier centre frequency

Ffilter
Filter centre frequency

f_offset 
Separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter

f_offsetmax 
The maximum value of f_offset used for defining the requirement

Fblock,high
Upper sub-block edge, where Fblock,high = FC,block,high + Foffset, RAT 
Fblock,low
Lower sub-block edge, where Fblock,low = FC,block,low - Foffset, RAT
FBW RF,high  
Upper Base Station RF Bandwidth edge, where FBW RF,high  = FC,high + Foffset, RAT 

FBW RF,low  
Lower Base Station RF Bandwidth edge, where FBW RF,low  = FC,low - Foffset, RAT
FC band, high

Center frequency of the highest transmitted/received carrier in a band.
FC band, low

Center frequency of the lowest transmitted/received carrier in a band.
FC,block, high

Centre frequency of the highest transmitted/received carrier in a sub-block.
FC,block, low

Centre frequency of the lowest transmitted/received carrier in a sub-block.

FC,high

Centre frequency of the highest transmitted/received carrier.
FC,low

Centre frequency of the lowest transmitted/received carrier.

Foffset, RAT
Frequency offset from the centre frequency of the highest transmitted/received carrier to the upper Base Station RF Bandwidth edge, sub-block edge or Inter-RF Bandwidth edge, or from the centre frequency of the lowest transmitted/received to the lower Base Station RF Bandwidth edge, sub-block edge or Inter-RF Bandwidth edge for a specific RAT.
FDL_low
The lowest frequency of the downlink operating band

FDL_high
The highest frequency of the downlink operating band

FUL_low
The lowest frequency of the uplink operating band

FUL_high
The highest frequency of the uplink operating band

PEM,N
Declared emission level for channel N

PEM,B32,B75,B76,ind
Declared emission level in Band 32, Band 75 and Band 76, ind=a, b, c

PEM,B32,ind
Declared emission level in Band 32, ind= d, e

PEM,B50,B74,B75,ind
Declared emission level for Band 50, Band 74 and Band 75, ind=a,b
Pmax
Maximum total output power

Pmax,RAT
Maximum RAT output power

Pmax,c
Maximum carrier output power

PRated,c
Rated carrier output power

PREFSENS

Reference Sensitivity power level

Wgap
Sub-block gap or Inter RF Bandwidth gap size
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Figure 3.2-1: Illustration of Base Station RF Bandwidth related symbols and definitions for Multi-Standard Radio.
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Figure 3.2-2: Illustration of Base Station RF Bandwidth related symbols and definitions for non-contiguous Multi-Standard Radio.
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Figure 3.2-3: Illustration of Radio Bandwidth related symbols and definitions for Multi-band Multi-standard Radio (Dual-band Base Station)
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].

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

ARFCN
Absolute Radio Frequency Channel Number

AWGN
Additive White Gaussian Noise

BC
Band Category

BER
Bit Error Ratio

BS
Base Station

BTS
Base Transceiver Station 

CA
Carrier Aggregation
CACLR
Cumulative Adjacent Channel Leakage Ratio

CP
Cyclic prefix

CW
Continuous Wave

DB-DC-HSDPA
Dual Band Dual Cell HSDPA 

DC-HSDPA
Dual Cell HSDPA

DC-HSUPA
Dual Cell HSUPA

DTT
Digital Terrestrial Television

EARFCN
E-UTRA Absolute Radio Frequency Channel Number 

EDGE
Enhanced Data rates for GSM Evolution

EIRP 
Effective Isotropic Radiated Power

EVM
Error Vector Magnitude

FCC
Federal Communications Commission

FDD
Frequency Division Duplex
FR
Frequency Range
FRC
Fixed Reference Channel

GP
Guard Period (for E-UTRA TDD operation)

GSM
Global System for Mobile Communications

HSDPA
High Speed Downlink Packet Access

HSUPA
High Speed Uplink Packet Access

ICS
In-Channel Selectivity

ITU‑R
Radiocommunication Sector of the ITU
LA
Local Area
LNA
Low Noise Amplifier

MB-MSR
Multi-Band Multi-Standard Radio

MFCN
Mobile/Fixed Communications Network

MIMO
Multiple Input Multiple Output
MR
Medium Range
MS
Mobile Station

MSR
Multi-Standard Radio

NB-IoT
Narrowband - Internet of Things
NR
New Radio

NR-ARFCN
NR Absolute Radio Frequency Channel Number
NRS
Narrowband Reference Signal

PA
Power Amplifier

PHS
Personal Handyphone System

QPSK
Quadrature Phase-Shift Keying

RAT
Radio Access Technology

RB
Resource Block (for E-UTRA and NR)
RF
Radio Frequency

RMS
Root Mean Square (value)

RS
Reference Symbol

RX
Receiver
SCS
Sub-Carrier Spacing
SNR
Signal-to-Noise Ratio

TDD
Time Division Duplex

TX
Transmitter 

UARFCN
UTRA Absolute Radio Frequency Channel Number

UE
User Equipment

UEM
operating band Unwanted Emissions Mask
WA
Wide Area
4
General

4.1
Relation between the MSR specification and the single-RAT specifications

The requirements for MSR are in most parts specified in the present document, while many requirements are also specified through normative references to the respective single-RAT specifications in [2], [3], [4], [5] and [17]. The resulting set of requirements for an MSR BS can be divided into three types, depending on their relation to the single-RAT specifications:

1.
Generic MSR requirement: A common generic requirement is specified in the present document that applies for all RATs and for BS configured for both multi-RAT and single-RAT operation. In some cases, there are additional requirement(s) that apply only in some Band Category. There are no references to the single-RAT specifications.

2.
Generic MSR requirement, with additional single-RAT requirements: A common generic requirement is specified in the present document which applies as in point 1. In addition, some single RAT requirement(s) apply, included by normative reference(s) to the single-RAT specification(s).

3.
Single-RAT only requirements: In this case, no common generic requirement is defined. The existing single-RAT requirement applies for each RAT, included by normative reference(s) to the single-RAT specification(s).

The applicability of each requirement is described in clause 5.

4.2
Relationship between minimum requirements and test requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 37.141 [10] defines Test Tolerances. These Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in this specification to create Test Requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.

For MSR single-RAT requirements, the principle used to define the test requirement remains from the existing specifications.

For both MSR single-RAT and multi-RAT requirements, the measurement results returned by the Test System are compared - without any modification - against the Test Requirements as defined by the shared risk principle. The Shared Risk principle is defined in ITU-R M.1545 [9].

4.3
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.

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. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 9 and 10.

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.

For GSM/EDGE operation of an MSR BS, the requirements according to the applicable multicarrier BTS class apply. The Wide Area BS, Medium Range BS and Local Area BS in the present specification correspond to the Wide Area multicarrier BTS, Medium Range multicarrier BTS and Local Area multicarrier BTS respectively in the GSM/EDGE specifications. MSR requirements for multi-RAT operation only apply for the highest GSM/EDGE static power step.

4.4
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 4.4-1 lists all requirements in the present specification that may be applied differently in different regions. There are additional single-RAT regional requirements that may apply. These are referenced from the present specification, but listed in the specification for the RATs concerned [2][3][4][5][17].

Table 4.4-1: List of regional requirements
	Clause number
	Requirement
	Comments

	4.5
	Operating bands and Band Categories
	Some bands may be applied regionally.

	6.2.2
	Base station output power
	These requirements apply in Japan for an E-UTRA BS operating in band 34 and Band 41.

	6.6.1.1
	Mandatory requirements (spurious emissions)
	Category A limits are mandatory for regions where Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.  Category B limits are mandatory for regions where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [2] apply.

	6.6.1.3
	Additional spurious emissions requirements
	These requirements may be applied for the protection of system operating in frequency ranges other than the MSR BS operating band.

	6.6.1.3
	Additional spurious emissions requirements
	In addition to the requirements in subclauses 6.6.1.1, 6.6.1.2 and 6.6.1.3, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer.

	6.6.1.4
	Co-location (spurious emissions)
	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 MSR BS.

	6.6.2.4.1
	Additional requirement (Operating band unwanted emissions)
	In addition to the requirements in subclauses 6.6.2.1 and 6.6.2.2, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied and under the conditions declared by the manufacturer.

	6.6.2.4.2
	Unsynchronized operation for BC3 (Operating band unwanted emissions)
	The requirements for unsynchronized TDD co-existence may apply regionally.

	6.6.2.4.3
	Protection of DTT (Operating band unwanted emissions)
	The requirements for protection of DTT may apply regionally.

	6.6.2.4.4
	Co-existence with services in adjacent frequency bands (Operating band unwanted emissions)
	This regional requirement may be applied for the protection of systems operating in frequency bands adjacent to band 1 as defined in clause 4.5, in geographic areas in which both an adjacent band service and UTRA and/or E‑UTRA are deployed.

	6.6.2.4.6
	Additional requirements for band 41 (Operating band unwanted emissions)
	These requirements may apply in certain regions as additional Operating band unwanted emission limits.

	6.6.2.4.7
	Additional band 32 unwanted emissions 
	These requirements may apply in certain regions 

	6.6.3
	Occupied bandwidth
	The requirement may be applied regionally. There may also be regional requirements to declare the Occupied bandwidth according to the definition.

	6.7.4
	Additional requirements
	These requirements may apply in certain regions.

	7.5.2
	Co-location requirement (blocking)
	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 MSR BS.


4.5
Operating bands and Band Categories
MSR requirements are applicable for band definitions and band numbering as defined in the specifications TS 45.005 [5], TS25.104 [2], TS 25.105 [3], TS 36.104 [4] and TS 38.104 [17]. For the purpose of defining the BS requirements, the operating bands are divided into three band categories as follows:

-
Band Category 1 (BC1): Bands for NR FDD, E-UTRA FDD and/or UTRA FDD operation. Bands in this category are also used for NB-IoT operation (all modes)
-
Band Category 2 (BC2): Bands for NR FDD, E-UTRA FDD, UTRA FDD and/or GSM/EDGE operation. Bands in this category are also used for NB-IoT operation (all modes)
-
Band Category 3 (BC3): Bands for NR TDD, E-UTRA TDD and/or UTRA TDD operation

NOTE:
For UTRA TDD, requirements in the present document cover the 1.28 Mcps UTRA TDD option.

The paired and unpaired bands for the three Band Categories are shown in Table 4.5-1 and 4.5-2, together with the corresponding NR, E-UTRA, UTRA and GSM/EDGE band designations. In the present specification, the operating band of an MSR Base Stations is designated using the E-UTRA band number according to the tables.

Table 4.5-1: Paired bands in NR, E-UTRA, UTRA and GSM/EDGE.

	MSR and E‑UTRA Band number
	NR Band number
	UTRA
Band number
	GSM/EDGE

Band designation
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	1
	n1
	I
	-
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	1

	2
	n2
	II
	PCS 1900
	1850 MHz
	–
	1910 MHz
	1930 MHz
	–
	1990 MHz
	2

	3
	n3
	III
	DCS 1800
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	2

	4
	
	IV
	-
	1710 MHz
	–
	1755 MHz
	2110 MHz
	–
	2155 MHz
	1

	5
	n5
	V
	GSM 850
	824 MHz
	–
	849 MHz
	869 MHz
	–
	894MHz
	2

	6
(NOTE 1)
	
	VI
	-
	830 MHz
	–
	840 MHz
	875 MHz
	–
	885 MHz
	1
(NOTE 1)

	7
	n7
	VII
	-
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	1
(NOTE 3)

	8
	n8
	VIII
	E-GSM
	880 MHz
	–
	915 MHz
	925 MHz
	–
	960 MHz
	2

	9
	
	IX
	-
	1749.9 MHz
	–
	1784.9 MHz
	1844.9 MHz
	–
	1879.9 MHz
	1
(NOTE 3)

	10
	
	X
	-
	1710 MHz
	–
	1770 MHz
	2110 MHz
	–
	2170 MHz
	1
(NOTE 3)

	11
	
	XI
	-
	1427.9 MHz
	–
	1447.9 MHz
	1475.9 MHz
	–
	1495.9 MHz
	1

	12
	
	XII
	-
	699 MHz
	–
	716 MHz
	729 MHz
	–
	746 MHz
	1

	13
	
	XIII
	-
	777 MHz
	–
	787 MHz
	746 MHz
	–
	756 MHz
	1

	14
	
	XIV
	-
	788 MHz
	–
	798 MHz
	758 MHz
	–
	768 MHz
	1

	15
	
	XV
	-
	Reserved
	
	
	Reserved
	
	
	

	16
	
	XVI
	-
	Reserved
	
	
	Reserved
	
	
	

	17
	
	-
	-
	704 MHz
	–
	716 MHz
	734 MHz
	–
	746 MHz
	1
(NOTE 4)

	18
	
	-
	-
	815 MHz
	–
	830 MHz
	860 MHz
	–
	875 MHz
	1
(NOTE 4)

	19
	
	XIX
	-
	830 MHz
	–
	845 MHz
	875 MHz
	–
	890 MHz
	1

	20
	n20
	XX
	-
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	1

	21
	
	XXI
	-
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9 MHz
	1

	22
	
	XXII
	-
	3410 MHz
	–
	3490 MHz
	3510 MHz
	–
	3590 MHz
	1
(NOTE 3)

	238
	
	-
	-
	2000 MHz
	–
	2020 MHz
	2180 MHz
	–
	2200 MHz
	1
(NOTE 2)

	24
	
	-
	-
	1626.5 MHz
	–
	1660.5 MHz
	1525 MHz
	–
	1559 MHz
	1
(NOTE 2)

	25
	
	XXV
	-
	1850 MHz
	–
	1915 MHz
	1930 MHz
	–
	1995 MHz
	1

	26
	
	XXVI
	-
	814 MHz
	–
	849 MHz
	859 MHz
	–
	894 MHz
	1

	27
	
	-
	-
	807 MHz
	–
	824 MHz
	852 MHz
	–
	869 MHz
	1
(NOTE 2)

	28
	n28
	-
	-
	703 MHz
	–
	748 MHz
	758 MHz
	–
	803 MHz
	1
(NOTE 4)

	29
	
	-
	-
	N/A
	717 MHz
	–
	728 MHz
	1

(NOTE 2, NOTE 5)

	30
	
	-
	-
	2305 MHz
	–
	2315 MHz
	2350 MHz
	–
	2360 MHz
	1
(NOTE 2)

	31
	
	-
	-
	452.5 MHz
	–
	457.5 MHz
	462.5 MHz
	–
	467.5 MHz
	1
(NOTE 4)

	32

(NOTE 5)
	
	XXXII (NOTE 6)
	-
	
	N/A
	
	1452 MHz
	–
	1496 MHz
	1
(NOTE 3)

	64
	
	
	
	Reserved
	

	65
	
	-
	-
	1920 MHz
	–
	2010 MHz
	2110 MHz
	–
	2200 MHz
	1

(NOTE 2)

	66

(NOTE 7)
	n66
	-
	-
	1710 MHz
	–
	1780 MHz
	2110 MHz
	–
	2200 MHz
	1
(NOTE 4)

	67

(NOTE 5)
	
	-
	-
	
	N/A
	
	738 MHz
	-
	758 MHz
	1

(NOTE 2)

	68
	
	-
	-
	698 MHz
	–
	728 MHz
	753 MHz
	–
	783 MHz
	1
(NOTE 2)

	69
	
	-
	-
	N/A
	2570 MHz
	–
	2620 MHz
	1

(NOTE 2, NOTE 5)

	70

(NOTE 9)
	n70
	-
	-
	1695 MHz
	–
	1710 MHz
	1995 MHz
	–
	2020 MHz
	1
(NOTE 4)

	71
	n71
	-
	-
	663 MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	1
(NOTE 4)

	72
	
	-
	-
	451 MHz
	–
	456 MHz
	461 MHz
	–
	466 MHz
	1
(NOTE 4)

	73
	
	-
	-
	450 MHz
	–
	455 MHz
	460 MHz
	–
	465 MHz
	1
(NOTE 4)

	74
	n74
	-
	-
	1427 MHz
	–
	1470 MHz
	1475 MHz
	–
	1518 MHz
	1

(NOTE 4)

	75

(NOTE 5)
	n75
	-
	-
	N/A
	1432 MHz
	–
	1517 MHz
	1
(NOTE 2)

	76

(NOTE 5)
	n76
	-
	-
	N/A
	1427 MHz
	–
	1432 MHz
	1
(NOTE 2)

	85
	
	-
	-
	698 MHz
	–
	716 MHz
	728 MHz
	–
	746 MHz
	1

(NOTE 4)

	NOTE 1:
The band is for UTRA only.

NOTE 2:
The band is for E-UTRA and/or NR only.

NOTE 3:
The band is for NR, E-UTRA and/or UTRA only.

NOTE 4:
The band is for NR, E-UTRA and/or NB-IoT only.

NOTE 5:
Restricted to NR and/or 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 6:
Restricted to UTRA operation when dual band is configured (e.g., DB-DC-HSDPA or dual band 4C-HSDPA). The down link frequenc(ies) of this band are paired with the uplink frequenc(ies) of the other FDD band (external) of the dual band configuration.

NOTE 7:
The range 2180-2200 MHz of the DL operating band is restricted to NR and/or E-UTRA operation when carrier aggregation is configured.

NOTE 8:
Band 23 is not applicable.

NOTE 9:
The range 2010-2020 MHz of the DL operating band is restricted to NR and/or 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 NR and/or E-UTRA operation when carrier aggregation is configured and TX-RX separation is 295 MHz.


UTRA FDD can operate with DB-DC-HSDPA for the band configurations listed in subclause 5.2 c) of TS 25.104 [2].

NOTE:
For BS capable of multi-band operation, the supported operating bands may belong to different Band Categories.
Table 4.5-2: Unpaired bands in NR, E-UTRA and UTRA.

	MSR and E‑UTRA Band number
	NR Band number
	UTRA Band number
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	33
	
	a)
	1900 MHz
	–
	1920 MHz
	1900 MHz
	–
	1920 MHz
	3

	34
	
	a)
	2010 MHz
	–
	2025 MHz 
	2010 MHz 
	–
	2025 MHz
	3

	35
	
	b)
	1850 MHz 
	–
	1910 MHz
	1850 MHz 
	–
	1910 MHz
	3

	36
	
	b)
	1930 MHz 
	–
	1990 MHz
	1930 MHz 
	–
	1990 MHz
	3

	37
	
	c)
	1910 MHz 
	–
	1930 MHz
	1910 MHz 
	–
	1930 MHz
	3

	38
	n38
	d)
	2570 MHz 
	–
	2620 MHz
	2570 MHz 
	–
	2620 MHz
	3

	39
	
	f)
	1880 MHz 
	–
	1920 MHz
	1880 MHz 
	–
	1920 MHz
	3

	40
	
	e)
	2300 MHz 
	–
	2400 MHz
	2300 MHz 
	–
	2400 MHz
	3

	41
	n41
	-
	2496 MHz 
	–
	2690 MHz
	2496 MHz 
	–
	2690 MHz
	3

	42
	
	-
	3400 MHz 
	–
	3600 MHz
	3400 MHz 
	–
	3600 MHz
	3

	43
	
	-
	3600 MHz 
	–
	3800 MHz
	3600 MHz 
	–
	3800 MHz
	3

	44
	
	-
	703 MHz
	–
	803 MHz
	703 MHz
	–
	803 MHz
	3

	45
	
	-
	1447 MHz
	–
	1467 MHz
	1447 MHz
	–
	1467 MHz
	3

	48
	
	-
	3550 MHz 
	–
	3700 MHz
	3550 MHz 
	–
	3700 MHz
	3

	50
	n50
	-
	1432 MHz
	-
	1517 MHz
	1432 MHz
	-
	1517 MHz
	3

	51
	n51
	-
	1427 MHz
	-
	1432 MHz
	1427 MHz
	-
	1432 MHz
	3

	52
	
	-
	3300 MHz 
	–
	3400 MHz
	3300 MHz 
	–
	3400 MHz
	3

	
	n77
	-
	3300 MHz
	-
	4200 MHz
	3300 MHz
	-
	4200 MHz
	3

	
	n78
	-
	3300 MHz
	-
	3800 MHz
	3300 MHz
	-
	3800 MHz
	3


E-UTRA is designed to operate for the carrier aggregation bands defined in Tables 5.5-2, 5.5-3 and 5.5.4 of TS 36.104 [4]. The E-UTRA channel bandwidth BWChannel for a single carrier and the Aggregated Channel Bandwidth BWChannel_CA for E-UTRA carrier aggregation are specified in Section 5.6 of TS 36.104 [4].

The NB-IoT channel bandwidth BWChannel is specified in Section 5.6 of TS 36.104 [4].
The NR BS channel bandwidth and PRB utilization is specified in Section 5.3 of TS 38.104 [17].
4.5.1
Band category 1 aspects (BC1)

For each BC1 band, BC1 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the Lowest and Highest Carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.5.1-1.
Table 4.5.1-1:  Foffset, RAT for Band Category 1

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel/2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA and NR
	BWChannel/2

	UTRA FDD
	2.5 MHz

	Standalone NB-IoT
	200 kHz


4.5.2
Band category 2 aspects (BC2)

For each BC2 band, BC2 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the Lowest and Highest Carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.5.2-1. 

Table 4.5.2-1:  Foffset, RAT for Band Category 2

	RAT
	Foffset, RAT

	E-UTRA and NR
	BWChannel/2 

	UTRA FDD
	2.5 MHz

	GSM/EDGE
	200 kHz

	Standalone NB-IoT
	200 kHz


4.5.3
Band category 3 aspects (BC3)

For each BC3 band, BC3 requirements for receiver and transmitter shall apply with a frequency offset Foffset, RAT from the Lowest and Highest Carriers to the Base Station RF Bandwidth edges and sub-block edges (if any) as defined in Table 4.5.3-1. 

Table 4.5.3-1:  Foffset, RAT for Band Category 3

	RAT
	Foffset, RAT

	1.4, 3 MHz E-UTRA
	BWChannel /2 + 200 kHz

	5, 10, 15, 20 MHz E-UTRA and NR
	BWChannel /2

	1.28 Mcps UTRA TDD
	1 MHz


4.6
Channel arrangement

4.6.1
Channel spacing

The GSM/EDGE carrier spacing is 200 kHz [5].

The nominal UTRA FDD channel spacing is 5 MHz. The nominal channel spacing is 1.6MHz for the 1.28 Mcps UTRA TDD Option. These can be adjusted to optimise performance in a particular deployment scenario [2,3].

In E-UTRA 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 [4]. 

The standalone NB-IoT carrier spacing is 200kHz.
In NR the spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the BS channel bandwidths. The nominal channel spacing between two adjacent NR carriers is defined as following: 

-
For NR FR1 operating bands with 100 kHz channel raster,


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2
-
For NR FR1 operating bands with 15 kHz channel raster,


Nominal Channel spacing = (BWChannel(1) + BWChannel(2))/2 + {-5kHz, 0kHz, 5kHz}
where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR carriers. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario [17]. 
4.6.1A
CA Channel spacing

In E-UTRA for contiguously aggregated carriers the channel spacing between adjacent component carriers shall be multiple of 300 kHz.
The nominal channel spacing between two adjacent aggregated E-UTRA carriers is defined as follows:
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where BWChannel(1) and BWChannel(2) are the channel bandwidths of the two respective E-UTRA component carriers according to Table 5.6-1 with values in MHz. The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of 300 kHz less than the nominal channel spacing to optimize performance in a particular deployment scenario.
In NR for intra-band contiguously aggregated carriers, the channel spacing between adjacent component carriers shall be multiple of least common multiple of channel raster and sub-carrier spacing. 
The nominal channel spacing between two adjacent aggregated NR carriers is defined as follows:

For NR operating bands with 100 kHz channel raster: 
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For NR operating bands with 15 kHz channel raster:
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where BWChannel(1) and BWChannel(2) are the BS channel bandwidths of the two respective NR component carriers according to Table 5.3.3-1 and 5.3.3-2 with values in MHz, and the GBChannel(i) is the minimum guard band defined in sub-clause 5.3.3 of 38.104 [17], while 1 and 2 are the subcarrier spacing configurations of the component carriers as defined in TS 38.211.
In NR the channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of least common multiple of channel raster and sub-carrier spacing less than the nominal channel spacing to optimize performance in a particular deployment scenario.
4.6.2
Channel raster

The GSM/EDGE channel raster is 200 kHz for all bands [5].

The UTRA FDD and TDD channel raster is 200 kHz for all bands, which means that the centre frequency must be an integer multiple of 200 kHz. In addition, a number of additional centre frequencies are specified for UTRA FDD according to [2], which means that the centre frequencies for UTRA FDD channels are shifted 100 kHz relative to the general raster.

The E-UTRA channel raster is 100 kHz for all bands, which means that the carrier centre frequency must be an integer multiple of 100 kHz [4].

NB-IoT channel raster is 100 kHz for all bands [4].
NR channel raster is specified in Section 5.4.2 of TS 38.104 [17].
4.6.3
Carrier frequencies and numbering

The carrier frequencies and corresponding numbering is defined for each RAT in the respective specifications TS 38.104 [17], 36.104 [4] TS25.104 [2], TS 25.105 [3] and TS 45.005 [5]. In the context of MSR, the frequency numbering scheme for each RAT will remain.

-
The E-UTRA carrier frequency numbering (EARFCN) is defined in subclause 5.7 of TS 36.104 [4].

-
The UTRA FDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.104 [2]. 

-
The UTRA TDD carrier frequency numbering (UARFCN) is defined in subclause 5.4 of TS 25.105 [3]. 

-
The GSM/EDGE carrier frequency numbering (ARFCN) is defined subclause 2 of TS 45.005 [5].

- 
The NB-IoT carrier frequency numbering (EARFCN) is defined in subclause 5.7 of TS 36.104 [4].
- 
The NR carrier frequency numbering (NR-ARFCN) is defined in subclause 5.4.2.3 of TS 38.104 [17].
NOTE:
The numbering schemes for UTRA FDD and TDD are not coordinated, while both are called UARFCN.

4.7
Requirements for contiguous and non-contiguous spectrum

A spectrum allocation where an MSR BS operates can either be contiguous or non-contiguous. Unless otherwise stated, the requirements in the present specification apply for BS configured for both contiguous spectrum operation and non-contiguous spectrum operation. 

For MSR BS operation in non-contiguous spectrum, some requirements apply both at the Base Station RF Bandwidth edges and inside the sub-block gaps. For each such requirement, it is stated how the limits apply relative to the Base Station RF Bandwidth edges and the sub-block edges respectively.
4.8
Requirements for BS capable of multi-band operation

For BS capable of multi-band operation (for NR this refers to BS type 1-C with a multi-band antenna connector), the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation. In the case of multiband operation of a BS, single-RAT operation and the corresponding applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated. A BS may operate multi-RAT where the individual RATs are operated in different RAT specific bands that partially or fully overlap; ΔfOBUE and ΔfOOB are according to the combined frequency range occupied by the overlapping bands.
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 port(s) in different ways are possible. In the case where multiple bands are mapped on an antenna connector, the exclusions or provisions for multi-band capable BS are applicable to this antenna connector. In the case where a single band is mapped on an antenna connector, the following applies:
-
Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to this antenna connector that is mapped to single-band.

-
If the BS is configured for single-band operation, single-band requirements shall apply to this antenna 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 antenna connector configured for single-band operation, with all other antenna connectors terminated.
For a band supported by a Base Station where the transmitted carriers are not processed in active RF components together with carriers in any other band, single-band transmitter requirements shall apply. For a band supported by a Base Station where the received carriers are not processed in active RF components together with carriers in any other band, single-band receiver requirements shall apply.

For a BS capable of multi-band operation supporting BC3 bands for TDD, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the bands.
The RF requirements in the present specification are FFS for multi-band operation supporting bands for both FDD and TDD.
5
Applicability of requirements

5.1
Band category 1

For all BS operating in bands belonging to Band Category 1, the RF requirements listed in Table 5.1-1 apply for each supported operating band. Requirements apply according to the RAT configuration of the Base Station, as listed in the heading of the table. Some requirements listed in the table may not be mandatory or they may apply only regionally. This is further specified in the clause of each requirement and in Table 4.4-1. For multiband operation, the applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated.
Table 5.1-1: Applicability of requirements for MSR BS operation in Band Category 1

	RF requirement
	BS configured for multi-RAT operation in the band
	BS configured for single-RAT E‑UTRA FDD operation in the band
	BS configured for single-RAT UTRA FDD operation in the band
	BS configured for single-RAT NB-IoT FDD standalone operation in the band
	BS configured for single-RAT NR operation in the band

	Base station output power
	6.2.1

6.2.3

6.2.4 

6.2.4A
6.2.6
	6.2.1 


6.2.3
	6.2.1

6.2.4

6.2.4A
	6.2.1

6.2.6
	6.2.1

	Output power dynamics
	6.3.1

6.3.2
6.3.5
6.3.6
	6.3.1
	6.3.2
	6.3.5
	6.3.6

	Transmitted signal quality
	
	

	
Modulation quality
	6.5.1.1

6.5.1.2
6.5.1.5
6.5.1.6
	6.5.1.1
	6.5.1.2
	6.5.1.5
	6.5.1.6

	
Frequency error
	6.5.2.1

6.5.2.2
6.5.2.5
6.5.2.6
	6.5.2.1
	6.5.2.2
	6.5.2.5
	6.5.2.6

	
Time alignment error
	6.5.3.1

6.5.3.2
6.5.3.4
6.5.3.5
	6.5.3.1
	6.5.3.2
	6.5.3.4
	6.5.3.5

	Unwanted emissions
	
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)

	Operating band unwanted


emissions
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1

6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3
	6.6.3
	6.6.3

	
ACLR
	6.6.4.1

6.6.4.2
6.6.4.5
6.6.4.6
	6.6.4.1
	6.6.4.2
	6.6.4.5
	6.6.4.6

	
Cumulative ACLR
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)
	6.6.4.4 (NOTE 3)

	Transmitter intermodulation
	6.7.1

6.7.2 (NOTE 2)
	6.7.1

6.7.2 (NOTE 2)
	6.7.1

6.7.2 (NOTE 2)
	6.7.1

6.7.2 (NOTE 2)
	6.7.1

6.7.2 (NOTE 2)

	Reference sensitivity level
	7.2.1

7.2.2
7.2.5
7.2.6
	7.2.1
	7.2.2
	7.2.5
	7.2.6

	Dynamic range
	7.3.1

7.3.2
7.3.5
7.3.6
	7.3.1
	7.3.2
	7.3.5
	7.3.6

	In-band selectivity and blocking
	
	

	
Blocking
	7.4.1
	7.4.1
	7.4.1
	7.4.1
	7.4.1

	
Narrowband blocking
	7.4.2
	7.4.2
	7.4.2
	7.4.2
	7.4.2

	Out-of-band blocking
	7.5
	7.5
	7.5
	7.5
	7.5

	Receiver spurious emissions
	7.6.1
	7.6.1
	7.6.1
	7.6.1
	7.6.1

	Receiver intermodulation
	
	
	

	
Intermodulation
	7.7.1
	7.7.1
	7.7.1
	7.7.1
	7.7.1

	
Narrowband intermodulation
	7.7.2
	7.7.2
	7.7.2
	7.7.2
	7.7.2

	In-channel selectivity
	7.8
	7.8
	-
	7.8
	7.8.2

	Performance requirements
	8.1

8.2 

8.5
	8.1
	8.2
	TBD
	8.5

	NOTE 1:
For some requirements in BS configured for multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS as referenced in the table. 

NOTE 2:
The requirement in sub-clause 6.7.2 is only applied for BS operating in non-contiguous spectrum. 

NOTE 3:   The requirement in sub-clause 6.6.4.4 is only applied for BS operating in non-contiguous spectrum.


5.2
Band category 2

For all BS operating in bands belonging to Band Category 2, the RF requirements listed in Table 5.2-1 apply for each supported operating band. Requirements apply according to the RAT configuration of the Base Station, as listed in the heading of the table. Some requirements listed in the table may not be mandatory or they may apply only regionally. This is further specified in the clause of each requirement and in Table 4.4-1. For multiband operation, the applicability of the requirements for each operating band is determined based on the RAT configuration within only that operating band, unless otherwise stated.
Table 5.2-1: Applicability of requirements for MSR BS operation in Band Category 2

	RF requirement
	BS configured for multi-RAT operation not including GSM/EDGE in the band
	BS configured for multi-RAT operation including GSM/EDGE in the band
	BS configured for single-RAT E‑UTRA FDD operation in the band
	BS configured for single-RAT UTRA FDD operation in the band
	BS 
configured for single-RAT GSM/EDGE operation in the band
	BS configured for single-RAT NB-IoT FDD standalone operation in the band
	BS 
configured for single-RAT NR operation in the band

	Base station output power
	6.2.1

6.2.3

6.2.4

6.2.4A
6.2.6
	6.2.1

6.2.3

6.2.4

6.2.4A
6.2.6
	6.2.1

6.2.3
	6.2.1

6.2.4

6.2.4A
	6.2.1
	6.2.1

6.2.6
	6.2.1

	Output power dynamics
	6.3.1

6.3.2
6.3.5
6.3.6
	6.3.1

6.3.2
6.3.4
6.3.5
6.3.6
	6.3.1
	6.3.2
	6.3.4
	6.3.5
	6.3.6

	Transmit ON/OFF power
	-     
	-        
	-
	-        
	-        
	-
	-

	Transmitted signal quality
	
	
	
	
	
	
	

	
Modulation quality
	6.5.1.1

6.5.1.2
6.5.1.5
6.5.1.6
	6.5.1.1

6.5.1.2

6.5.1.4
6.5.1.5
6.5.1.6
	6.5.1.1
	6.5.1.2
	6.5.1.4
	6.5.1.5
	6.5.1.6

	
Frequency error
	6.5.2.1

6.5.2.2
6.5.2.5
6.5.2.6
	6.5.2.1

6.5.2.2

6.5.2.4
6.5.2.5
6.5.2.6
	6.5.2.1
	6.5.2.2
	6.5.2.4
	6.5.2.5
	6.5.2.6

	
Time alignment error
	6.5.3.1

6.5.3.2
6.5.3.4
6.5.3.5
	6.5.3.1

6.5.3.2
6.5.3.4
6.5.3.5
	6.5.3.1
	6.5.3.2
	-
	6.5.3.4
	6.5.3.5

	Unwanted emissions
	
	
	
	
	
	
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3)
	6.6.1

(NOTE 3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1

(NOTE 3)
	6.6.1 (except for 6.6.1.1.3)
	6.6.1 (except for 6.6.1.1.3)

	Operating band unwanted


emissions
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.3

6.6.2.4
	6.6.2.2
6.6.2.4
	6.6.2.2, 6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3
	6.6.3
	-
	6.6.3
	6.6.3

	
ACLR
	6.6.4.1

6.6.4.2
6.6.4.5
6.6.4.6
	6.6.4.1

6.6.4.2
6.6.4.5
6.6.4.6
	6.6.4.1
	6.6.4.2
	-
	6.6.4.5
	6.6.4.6

	
Cumulative ACLR
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	-
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)

	Transmitter intermodulation
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.1

6.7.2
	6.7.2
	6.7.1

6.7.2
	6.7.1

6.7.2

	Reference sensitivity level
	7.2.1

7.2.2
7.2.5
7.2.6
	7.2.1

7.2.2

7.2.4
7.2.5
7.2.6
	7.2.1
	7.2.2
	7.2.4
	7.2.5
	7.2.6

	Dynamic range
	7.3.1

7.3.2
7.3.5
7.3.6
	7.3.1

7.3.2

7.3.4
7.3.5
7.3.6
	7.3.1
	7.3.2
	7.3.4
	7.3.5
	7.3.6

	In-band selectivity and blocking
	
	

	
Blocking
	7.4.1

	7.4.1
	7.4.1
	7.4.1
	7.4.1
	7.4.1
	7.4.1

	
Narrowband blocking
	7.4.2

	7.4.2

7.4.3
	7.4.2
	7.4.2
	7.4.2

7.4.3

7.4.4
	7.4.2
	7.4.2

	Out-of-band blocking
	7.5

	7.5
	7.5
	7.5
	7.5
	7.5

	7.5

	Receiver spurious emissions
	7.6.1

	7.6.1

7.6.2

(NOTE 3)
	7.6.1
	7.6.1
	7.6.1

7.6.2

(NOTE 3)
	7.6.1

	7.6.1

	Receiver intermodulation
	
	
	
	
	
	
	

	
Intermodulation
	7.7.1

	7.7.1
	7.7.1
	7.7.1
	7.7.1
	7.7.1

	7.7.1

	
Narrowband intermodulation
	7.7.2

	7.7.2

7.7.3
	7.7.2
	7.7.2
	7.7.2

7.7.3
	7.7.2

	7.7.2

	In-channel selectivity
	7.8

	7.8
	7.8
	-
	-
	7.8

	7.8.2

	Performance requirements
	8.1

8.2 

8.5
	8.1

8.2

8.4 

8.5
	8.1
	8.2
	8.4
	TBD
	8.5

	NOTE 1:
For some requirements in BS configured for multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS as referenced in the table. 

NOTE 2:   The requirement in sub-clause 6.6.4.4 is only applied for BS operating in non-contiguous spectrum. 

NOTE 3:
For BS capable of multi-band operation, the limits in subclause 6.6.1.1.3 and 7.6.2 are only applicable when all supported operating bands belong to BC2 and GSM/EDGE is configured in all operating bands.


5.3
Band category 3

For all BS operating in bands belonging to Band Category 3, the RF requirements listed in Table 5.3-1 apply for each supported operating band. Requirements apply according to the RAT configuration of the Base Station, as listed in the heading of the table. Some requirements listed in the table may not be mandatory or they may apply only regionally. This is further specified in the clause of each requirement and in Table 4.4-1.

Table 5.3-1: Applicability of requirements for MSR BS operation in Band Category 3

	RF requirement
	BS configured for multi-RAT operation
	BS configured for single-RAT E‑UTRA TDD operation
	BS configured for single-RAT UTRA TDD operation
	BS configured for single-RAT NR TDD operation

	Base station output power
	6.2.1

6.2.2

6.2.3

6.2.5
	6.2.1

6.2.2

6.2.3
	6.2.1

6.2.5
	6.2.1

	Output power dynamics
	6.3.1

6.3.3
6.3.6
	6.3.1
	6.3.3
	6.3.6

	Transmit ON/OFF power
	6.4
	6.4
	6.4
	6.4

	Transmitted signal quality
	
	

	
Modulation quality
	6.5.1.1

6.5.1.3
6.5.1.6
	6.5.1.1
	6.5.1.3
	6.5.1.6

	
Frequency error
	6.5.2.1

6.5.2.3
6.5.2.6
	6.5.2.1
	6.5.2.3
	6.5.2.6

	
Time alignment error
	6.5.3.1

6.5.3.3
6.5.3.5
	6.5.3.1
	6.5.3.3
	6.5.3.5

	Unwanted emissions
	
	

	
Transmitter spurious emissions
	6.6.1 (except for 6.6.1.1.3 and 6.6.1.2)
	6.6.1 (except for 6.6.1.1.3 and 6.6.1.2)
	6.6.1 (except for 6.6.1.1.3 and 6.6.1.2)
	6.6.1 (except for 6.6.1.1.3 and 6.6.1.2)

	Operating band unwanted


emissions
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1
6.6.2.4
	6.6.2.1

6.6.2.4

	
Occupied bandwidth
	6.6.3
	6.6.3
	6.6.3
	6.6.3

	
ACLR
	6.6.4.1

6.6.4.3
6.6.4.6
	6.6.4.1
	6.6.4.3
	6.6.4.6

	
Cumulative ACLR
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)
	6.6.4.4 (NOTE 2)

	Transmitter intermodulation
	6.7.1

6.7.3
	6.7.1

6.7.3

6.7.4
	6.7.1

6.7.3
	6.7.1

6.7.3

	Reference sensitivity level
	7.2.1

7.2.3
7.2.6
	7.2.1
	7.2.3
	7.2.6

	Dynamic range
	7.3.1

7.3.3
7.3.6
	7.3.1
	7.3.3
	7.3.6

	In-band selectivity and blocking
	
	

	
Blocking
	7.4.1

7.4.5
	7.4.1

7.4.5
	7.4.1

7.4.5
	7.4.1

	
Narrowband blocking
	7.4.2
	7.4.2
	7.4.2
	7.4.2

	Out-of-band blocking
	7.5
	7.5
	7.5
	7.5

	Receiver spurious emissions
	7.6.1
	7.6.1
	7.6.1
	7.6.1

	Receiver intermodulation
	
	

	
Intermodulation
	7.7.1
	7.7.1
	7.7.1
	7.7.1

	
Narrowband intermodulation
	7.7.2
	7.7.2
	7.7.2
	7.7.2

	In-channel selectivity
	7.8
	7.8
	-
	7.8.2

	Performance requirements
	8.1

8.3
8.5
	8.1
	8.3
	8.5

	Note 1:
For some requirements in BS configured for multi-RAT operation, there is no general MSR multi-RAT requirement. Instead, the requirement is defined by the respective single-RAT requirement for each RAT supported by the BS as referenced in the table. 
NOTE 2:   The requirement in sub-clause 6.6.4.4 is only applied for BS operating in non-contiguous spectrum.


5.4
Inclusion of requirements by reference

Many requirements in the present specification are not explicitly stated in the clauses listed in Tables 5.1-1, 5.2-1 and 5.3-1, but are instead included by reference to the respective single-RAT specifications. Each reference is normative and identifies the clause where the requirement is specified. 

In some cases, the referenced clause may contain requirements that for different reasons do not apply for an MSR base station. It is in those cases stated that “applicable parts of” the referenced clause applies. What parts are applicable is determined by the scope of the MSR specification. For example:

-
In a referenced clause including requirements for multiple operating bands, only requirements for bands listed in the present document apply.

-
In a referenced clause that includes requirements for different types of base stations, only requirements for the BS classes specified for each RAT apply, see subclause 4.3.
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