3GPP TS 38.101-1 V0.2.0 (2017-10)
Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

NR;

User Equipment (UE) radio transmission and reception;
Part 1: Range 1 Standalone
(Release 15)
  [image: image14.png]o




[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword, …]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2017, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.
UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

Contents

4Foreword

1
Scope
5
2
References
5
3
Definitions, symbols and abbreviations
5
3.1
Definitions
5
3.2
Symbols
5
3.3
Abbreviations
6
4
General
6
4.1
Relationship between minimum requirements and test requirements
6
4.2
Applicability of minimum requirements
6
5
Operating bands and channel arrangement
6
5.1
General
6
5.2
Operating bands
6
5.3
Channel bandwidth
6
5.4
Channel Arrangement
6
6
Transmitter characteristics
7
6.1
General
7
6.2
Transmitter power
7
6.3
Output power dynamics
7
6.3.1
Minimum output power
7
6.3.1.1
Minimum requirement
7
6.4
Transmit signal quality
7
6.5
Output RF spectrum emissions
7
6.5.3
Spurious emissions
7
6.5.3.1
Minimum requirements
8
7
Receiver characteristics
8
7.1
General
8
7.2
Diversity characteristics
8
7.3
Reference sensitivity power level
8
7.4
Maximum input level
8
7.5
Adjacent Channel Selectivity
9
7.6
Blocking characteristics
9
7.7
Spurious response
9
7.8
Intermodulation characteristics
9
7.9
Spurious emissions
9
Annex <A> (normative): <Normative annex title>
10
Annex B (informative): Change history
11


Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document establishes the minimum RF characteristics [and minimum performance requirements] for NR User Equipment (UE) operating on frequency Range 1. 
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 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone” 
[3]
3GPP TS 38.101-3: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”
…

[x]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format (EW)
BWChannel
Channel bandwidth
<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General
4.1
Relationship between minimum requirements and test requirements
Detailed structure of the subclause is TBD.
4.2
Applicability of minimum requirements
Detailed structure of the subclause is TBD.
5
Operating bands and channel arrangement
5.1
General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.

NOTE:
Other operating bands and channel bandwidths may be considered in future releases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1. 

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz


The present specification covers FR1 operating bands.

5.2
Operating bands





	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	






	
	


	
	

	
	

	
	

	
	

	
	





	
	


	
	

	
	

	
	

	
	

	
	

	
	






	
	


	
	

	
	

	
	

	
	

	
	





	
	


	
	

	
	

	
	

	
	

	
	

	
	


5.3
Channel bandwidth

Detailed structure of the subclause is TBD.
5.4
Channel Arrangement

Detailed structure of the subclause is TBD.
6
Transmitter characteristics

6.1
General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

6.2
Transmitter power

6.2.1
UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1-1: UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	NOTE 1:
PPowerClass is the maximum UE power specified without taking into account the tolerance 

NOTE 2: 
Power class 3 is default power class unless otherwise stated


If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-
if the band is a TDD band and 50% or more slots in radio frame are used for UL transmission; or

-
if the IE P-Max as defined in TS 38.331 [?] is not provided; or

-
if the IE P-Max as defined in TS 38.331 [?] is provided and set to the maximum output power of the default power class or lower;

-
apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.5;

-
else (i.e the IE P-Max as defined in TS 38.331 [?] is provided and set to the higher value than the maximum output power of the default power class):

-
apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2.5;

6.2.2
UE maximum output power reduction

UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE Power Class 3, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-1.

Table 6.2.2-1 Maximum power reduction (MPR) for power class 3

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤ TBD
	≤ TBD

	DFT-s-OFDM QPSK
	≤ TBD
	≤ TBD

	DFT-s-OFDM 16 QAM
	≤ TBD
	≤ TBD

	DFT-s-OFDM 64 QAM
	≤ TBD

	DFT-s-OFDM 256 QAM
	≤ TBD

	CP-OFDM QPSK
	≤ TBD
	≤ TBD

	CP-OFDM 16 QAM
	≤ TBD
	≤ TBD

	CP-OFDM 64 QAM
	≤ TBD

	CP-OFDM 256 QAM
	≤ TBD


Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:

LCRBmax is the maximum number of RB for a given Channel bandwidth and sub-carrier spacing derived from from spectrum utilization.

RBstartLow = LCRB/2 rounded down to next integer with floor at 1

RBstartHigh = LCRBmax – RBstartLow – LCRB
Where Inner RB allocation range is specified as follows: Inner RB allocation are LCRB/2 away from each edge of the maximum RB allocation for all LCRB ≤ LCRBmax/2 rounded up to the next integer.
RBstartInner : valid RBstart values for Inner RB allocations

For LCRB ≤ LCRBmax/2 rounded up to the next integer, RBstartLow ≤ RBstartInner ≤ RBstartHigh

Where Outer RB allocation range is all allocations which are not Inner RB allocation
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

6.2.3
UE additional maximum output power reduction

Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

Table 6.2.3-1 specifies for UE Power Class 3 the additional requirements and allowed A-MPR with corresponding network signalling value and operating band. The allowed A-MPR is in addition to the allowed MPR specified in subclause 6.2.2.

Table 6.2.3-1: Additional maximum power reduction (A-MPR)
	Network Signalling value
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)
	Value of additionalSpectrumEmission

	NS_01
	
	
	
	
	N/A
	1

	NS_02
	6.5.2.1.2
	NOTE 1
	
	
	TBD
	2

	
	
	
	
	
	
	

	NOTE 1: This NS can be signalled for NR bands that have UTRA services deployed



6.3
Output power dynamics

Detailed structure of the subclause is TBD.

6.3.1
Minimum output power

The minimum controlled output power of the UE is defined as. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.


The minimum output power is defined as the mean power in [one sub-frame] [TBD ms]. The minimum output power shall not exceed the values specified in Table 6.3.1-1. 
Table 6.3.1.1-1: Minimum output power

	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	


	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(TBD)

	5
	-40
	

	10
	-40
	

	15
	-40
	

	20
	-40
	

	25
	-39
	

	40
	-37
	

	50
	-36
	

	60
	-35.2
	

	80
	-34
	

	100
	-33
	


6.3.2
Transmit OFF power

Transmit OFF power is defined as the mean power in the channel bandwidth when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the transmitter is not considered OFF.

[The transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods.] The transmit OFF power shall not exceed the values specified in Table 6.3.2-1.

Table 6.3.2-1: Transmit OFF power

	Channel bandwidth

(MHz)
	Transmit OFF power

(dBm)
	Measurement bandwidth

(TBD)

	5
	-50
	

	10
	-50
	

	15
	-50
	

	20
	-50
	

	25
	-50
	

	40
	-50
	

	50
	-50
	

	60
	-50
	

	80
	-50
	

	100
	-50
	


6.3.3
Transmit ON/OFF time mask

6.3.3.1
General

The transmit [power] time mask defines the transient period(s) allowed

· between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

· between continuous ON-power transmissions […]. 

Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.
6.3.3.2
General ON/OFF time mask

The general ON/OFF time mask defines the transient period allowed between transmit OFF and ON power and that allowed between transmit ON and OFF power [for each SCS].

6.3.3.3
Transmit power time mask for slot and [mini-slot] boundaries

[The transmit power time mask for slot and mini-slot boundaries defines the transient periods allowed between slot and mini-slot PUSCH transmissions. For PUSCH-PUCCH and PUSCH-SRS transitions and multiplexing the time masks in sub-clause 6.3.3.7 apply.]

6.3.3.4
PRACH time mask

6.3.3.4.1
Long PRACH time mask

6.3.3.4.2
Short PRACH time mask

6.3.3.5
PUCCH time mask

6.3.3.5.1
Long PUCCH time mask

6.3.3.5.2
Short PUCCH time mask

6.3.3.6
SRS time mask

For [standalone] SRS transmission mapped to one OFDM symbol, the ON power is defined as the mean power over the symbol duration excluding any transient period […]

For [standalone] SRS transmission mapped to two OFDM symbols […]

6.3.3.7
PUSCH-PUCCH and PUSCH-SRS time masks 

6.3.4
Power control

6.3.4.1
General

The requirements on power control accuracy apply under normal conditions.

6.3.4.2
Absolute power tolerance

The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first [sub-frame] at the start of a contiguous transmission or non-contiguous transmission with a transmission gap larger than TBD. The tolerance includes the channel estimation error [RSRP estimate].

The minimum requirement specified in Table 6.3.4.2-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-clause 6.2.2.

Table 6.3.4.2-1: Absolute power tolerance

	
	

	
	

	
	


6.3.4.3
Relative power tolerance

The relative power tolerance is the ability of the UE transmitter to set its output power in a target [sub-frame] relatively to the power of the most recently transmitted reference [sub-frame] if the transmission gap between these sub-frames is TBD.

The minimum requirements specified in Table 6.3.4.3-1 apply when the power of the target and reference sub-frames are within the power range bounded by the minimum output power as defined in sub-clause 6.3.1 and the measured [PUMAX] as defined in sub-clause [configured output power].

Table 6.3.4.3-1: Relative power tolerance

	
	

	
	

	
	


6.3.4.4
Aggregate power tolerance

The aggregate power control tolerance is the ability of the UE transmitter to maintain its power during non-contiguous transmissions within TBD in response to [0 dB] commands with respect to the first UE transmission and all other power control parameters [as specified in 38.213] kept constant.

The minimum requirement specified in Table 6.3.4.4-1 apply in the power range bounded by the minimum output power as specified in sub-clause 6.3.1 and the maximum output power as specified in sub-clause 6.2.2.

Table 6.3.4.4-1: Aggregate power tolerance

	
	

	
	

	
	


6.4
Transmit signal quality


6.4.1
Frequency error

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of [TBD] compared to the carrier frequency received from the NR Node B.

6.4.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)
 

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage

-
In-band emissions for the non-allocated RB

All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in Annex F.
6.4.2.1
Error Vector Magnitude

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage [] shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further modified by selecting the absolute phase and absolute amplitude of the Tx chain. The EVM result is defined after the front-end IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and is one slot for the PUCCH and PUSCH in the time domain.. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the EVM measurement interval is reduced by one symbol, accordingly. The PUSCH or PUCCH EVM measurement interval is also reduced when the mean power, modulation or allocation between slots is expected to change. In the case of PUSCH transmission, the measurement interval is reduced by a time interval equal to the sum of 5 μs and the applicable exclusion period defined in subclause 6.3.
X, adjacent to the boundary where the power change is expected to occur. For DFT-spread PUSCH, the  exclusion period is applied to the signal obtained after the front-end IDFT. In the case of PUCCH transmission with power change, the PUCCH EVM measurement interval is reduced by one symbol adjacent to the boundary where the power change is expected to occur.

6.4.2.1.1
Minimum requirement

The RMS average of the basic EVM measurements for [10 sub-frames excluding any transient period for the average EVM case, and 60 sub-frames excluding any transient period for the reference signal EVM case], for the different modulations schemes shall not exceed the values specified in Table 6.4.2.1.1-1 for the parameters defined in Table 6.4.2.1.1-2. For EVM evaluation purposes, [all PRACH preamble formats 0-4 and] all PUCCH formats 1, 1a, 1b, 2, 2a and 2b are considered to have the same EVM requirement as QPSK modulated
.

Table 6.4.2.1.1-1: Minimum requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level


	Pi/2-BPSK [or BPSK]
	%
	[25]

	[BPSK or] QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5


Table 6.4.2.1.1-2: Parameters for Error Vector Magnitude

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	( -40

	UE Output Power for 256 QAM
	dBm
	( -30

	Operating conditions
	
	Normal conditions


6.4.2.2
Carrier leakage






	
	

	
	

	
	

	
	

	
	


6.4.2.3
In-band emissions

The in-band emission is defined as the average emission across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain, however, the minimum requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is reduced by one or more symbols, accordingly. 

6.4.2.3.1

Minimum requirements

The average
 of the basic in-band emission measurement over 10 sub-frames shall not exceed the values specified in Table 6.4.2.3.1-1.

Table 6.4.2.3.1-1: Minimum requirements for in-band emissions

	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Image frequencies when output power > 10 dBm
	Image frequencies (NOTES 2, 3)

	
	
	-25
	Image frequencies when output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm 
	Carrier leakage frequency (NOTES 4, 5)

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in NOTE 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs. 
NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs. 
NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs. 
NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the carrier leakage frequency if 
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 is odd, or in the two RBs immediately adjacent to the carrier leakage frequency if 
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 is even, but excluding any allocated RB. 
NOTE 6:
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 is the Transmission Bandwidth
 (see Figure 5.6-1). 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:
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 is the limit specified in Table 6.4.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth. 

NOTE 10:
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 is the transmitted power normalized by the number of allocated RBs, measured in dBm.


6.4.2.4
EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The basic measurement interval is the same as for EVM.

6.4.2.4.1
Minimum requirements

For shaped Pi/2-BPSK modulated waveforms, the minimum requirements are TBD.

For unshaped modulated waveforms, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4.1-1 for normal conditions
. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than [5] dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than [7] dB (see Figure 6.4.2.4.1-1).

The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4.2.4.1-2 for extreme conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than [6] dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than [10] dB (see Figure 6.4.2.4.1-1).
Table 6.4.2.4.1-1: Minimum requirements for EVM equalizer spectrum flatness for unshaped modulations (normal conditions)
	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ [3] MHz and FUL_High – FUL_Meas ≥ [3] MHz 

(Range 1)
	[4] (p-p)

	FUL_Meas – FUL_Low < [3] MHz or FUL_High – FUL_Meas < [3] MHz 

(Range 2)
	[8] (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1


Table 6.4.2.4.1-2: Minimum requirements for EVM equalizer spectrum flatness for unshaped modulations (extreme conditions)

	Frequency range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ [5] MHz and FUL_High – FUL_Meas ≥ [5] MHz 

(Range 1)
	[4] (p-p)

	FUL_Meas – FUL_Low < [5] MHz or FUL_High – FUL_Meas < [5] MHz 

(Range 2)
	[12] (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1
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Figure 6.4.2.4.1-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated for unshaped modulations (the ETC minimum requirement are within brackets).
6.5
Output RF spectrum emissions

6.5.1
Occupied bandwidth
Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.5.1-1

Table 6.5.1-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / NR Channel bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	Channel bandwidth [MHz]
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100


6.5.2
Out of band emission
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an adjacent channel leakage power ratio.
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.
6.5.2.1
Spectrum emission mask
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned NR channel bandwidth. For frequencies greater than (ΔfOOB) the spurious requirements in subclause 6.5.3 are applicable.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

6.5.2.1.1
NR General spectrum emission mask

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.1-1 for the specified channel bandwidth.

	Table 6.5.2.1.1-1: NR General spectrum emission mask 

ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	25

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100

MHz
	Measurement bandwidth

	± 0-1
	-15
	-18
	-20
	-21
	-22
	-24
	-24
	-24
	-24
	-24
	30 kHz

	± 1-5
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	-10
	1 MHz

	± 5-6
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	-13
	

	± 6-10
	-25
	
	
	
	
	
	
	
	
	
	

	± 10-15
	
	-25
	
	
	
	
	
	
	
	
	

	± 15-20
	
	
	-25
	
	
	
	
	
	
	
	

	± 20-25
	
	
	
	-25
	
	
	
	
	
	
	

	± 25-30
	
	
	
	
	-25
	
	
	
	
	
	

	± 30-40
	
	
	
	
	
	
	
	
	
	
	

	± 40-45
	
	
	
	
	
	-25
	
	
	
	
	

	± 45-50
	
	
	
	
	
	
	
	
	
	
	

	± 55-60
	
	
	
	
	
	
	-25
	
	
	
	

	± 60-65
	
	
	
	
	
	
	
	-25
	
	
	

	± 65-80
	
	
	
	
	
	
	
	
	
	
	

	± 80-85
	
	
	
	
	
	
	
	
	-25
	
	

	± 85-100
	
	
	
	
	
	
	
	
	
	
	

	± 100-105
	
	
	
	
	
	
	
	
	
	-25
	


6.5.2.1.2

Additional spectrum emission mask
Additional spectrum emission requirements are signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.  
6.5.2.2
Adjacent channel leakage ratio
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. 

6.5.2.1.1
NR ACLR

NR adjacent channel leakage power ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. 
The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.1.1-1. 
If the measured adjacent channel power is greater than [–50dBm] then the NRACLR shall be higher than the value specified in Table 6.5.2.1.1-2.

Table 6.5.2.1.1-1: NR ACLR measurement bandwidth
	NR channel bandwidth / NR ACLR measurement bandwidth

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	NR ACLR measurement bandwidth
	4.515
	9.375
	14.235
	19.095
	23.955
	38.895
	48.615
	58.35
	78.15
	98.31


Table 6.5.2.1.1-2: NR ACLR requirement

	
	Power class 1
	Power class 2
	Power class 3

	NRACLR
	
	31 dB
	30 dB


6.5.2.1.2
UTRA ACLR

UTRA adjacent channel leakage power ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent(s) UTRA channel frequency. 
UTRAACLR is specified for the first adjacent UTRA channel (UTRAACLR1) which center frequency is ± 2.5 MHz from NR channel edge and for the 2nd adjacent UTRA channel (UTRAACLR2) which center frequency is ± 7.5 MHz from NR channel edge. 
The UTRA channel power is measured with a RRC filter with roll-off factor =0.22 and bandwidth of 3.84 MHz. The assigned NR channel power is measured with a rectangular filter with measurement bandwidth specified in Table 6.5.2.1.1-1. 
If the measured adjacent channel power is greater than [–50dBm] then the UTRAACLR1 and UTRAACLR2 shall be higher than the value specified in Table 6.5.2.2.2-1.

Table 6.5.2.2.1-1: UTRA ACLR requirement

	
	Power class 3

	UTRAACLR1
	33 dB

	UTRAACLR2
	36 dB


UTRA ACLR requirement is applicable when signalled by the network with network signalling value indicated by the field additionalSpectrumEmission.  

6.5.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329  and NR operating band requirement to address UE co-existence. 

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:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

6.5.3.1
General spurious emissions

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth. The spurious emission limits in Table 6.5.3.1-2 apply for all transmitter band configurations (NRB) and channel bandwidths. 

NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain

	Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel 
	BWChannel + 5


Table 6.5.3.1-2: Requirement for general spurious emissions limits 
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than [2.69] GHz

NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than [5.2] GHz


6.5.3.2
Spurious emissions for UE co-existence

This clause specifies the requirements for NR bands for coexistence with protected bands.

Table 6.6.3.2-1: Requirements for spurious emissions for UE co-existence
	NR Band
	Spurious emission for UE co-existence

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	
	
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


6.5.4
Transmit intermodulation

The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.

UE transmit intermodulation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal at each transmitter antenna port with the other antenna port(s) if any terminated. Both the wanted signal power and the intermodulation product power are measured through NR rectangular filter with measurement bandwidth shown in Table 6.6.1-1.

The requirement of transmit intermodulation is specified in Table 6.6.1-1.

Table 6.6.1-1: Transmit Intermodulation

	Wanted signal

channel bandwidth
	BWChannel

	Interference signal
frequency offset from channel center
	BWChannel
	2*BWChannel

	Interference CW signal level
	-40dBc

	Intermodulation product
	< -29dBc
	< -35dBc

	Measurement bandwidth
	The maximum transmission bandwidth configuration among the different SCSs for the channel BW as defined in Table 6.5.2.1.1-1 

	Measurement offset from channel center
	BWChannel  and 2*BWChannel
	2*BWChannel  and 4*BWChannel


7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). 

The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective sections below. 
With the exception of subclause 7.3, the requirements shall be verified with the network signalling value NS_01 configured (Table 6.2.3-1).

All the parameters in clause 7 are defined using the UL reference measurement channels specified in Annexes A.2.2 and A.2.3, the DL reference measurement channels specified in Annex A.3.2 and using the set-up specified in Annex C.3.1.


7.2
Diversity characteristics




Detailed structure of the subclause is TBD.
7.3
Reference sensitivity power level

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3-1 and Table 7.3-2

Table 7.3-1: Reference sensitivity QPSK PREFSENS 

	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	40
MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	[NOTE 1: Four Rx antenna ports shall be the baseline for this operating band.]
NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.4




	
	

	
	

	
	


3.

Table 7.3-3: Uplink configuration for reference sensitivity
	Operating band / SCS /  Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	


Unless given by Table 7.3-4, the minimum requirements specified in Tables 7.3-1, 7.3-2 and 7.3-3 shall be verified with the network signalling value NS_01 (Table 6.2.3-1) configured. 

Table 7.3-4: Network signalling value for reference sensitivity

	Operating band
	Network Signalling value

	
	

	
	

	
	


For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3-1 and Table 7.3-2 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3.1 for the applicable operating bands.
7.3.1
ΔRIB,c
7.3.1.1
ΔRIB,c  for two bands
Table 7.3.1.1-1: ΔRIB,c due to CA (two bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.3.1.2
ΔRIB,c  for three bands

Table 7.3.1.2-1: ΔRIB,c due to CA (three bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.3A

Reference sensitivity power level for CA
Detailed structure of the subclause is TBD.


Detailed structure of the subclause is TBD.

7.4
Maximum input level

Maximum input level is defined as the maximum mean power received at the UE antenna port, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel. The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.4-1. 

Table 7.4-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-252
	-242
	-222
	-212
	-202

	
	
	-273
	-263
	-243
	-233
	-223

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3-3 with PCMAX_L as defined in subclause 6.2.4.

NOTE 2:
Reference measurement channel is FFS for 64-QAM.

NOTE 3:
Reference measurement channel is FFS for 256-QAM.



7.5
Adjacent Channel Selectivity  (ACS)

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

7.5.1
Minimum requirements
The UE share fulfil minimum requirements in sub-clause 7.5.1.1 and 7.5.1.2. However it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.1.1-3, Table 7.5.1.1-4, Table 7.5.1.2-3, and Table 7.5.1.2-4 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1). For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part. 
Table 7.5.1-1: Adjacent channel selectivity
	
	
	
	Channel bandwidth

	NR band
	Rx Parameter
	Units
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	40

MHz
	50
MHz
	60

MHz
	100
MHz

	n77, n78, n79
	ACS
	dB
	33.0
	33.0
	33.0
	33.0
	NA
	NA
	33.0
	NA
	33.0

	n1, n3, n7, n8, n20, n28, n41, n70, n71
	ACS
	dB
	33.0
	33.0
	30.0
	27.0
	[26.0]
	[24.0]
	[23.0]
	[22.5]
	NA


Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

	NR band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n77, n78, n79
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB

	
	BWInterferer
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)

For SCS of 15kHz
	MHz
	5+0.0025

/

-5-0.0025
	10+0.0125

/

-10-0.0125
	15+0.0075

/

-15-0.0075
	20+0.0025

/

-20-0.0025
	50+0.0025

/

-50-0.0025
	100+0.0125

/

-100-0.0125

	
	FInterferer (offset)

For SCS of 30kHz
	MHz
	5+0.025

/

-5-0.025
	10+0.005

/

-10-0.005
	15+0.015

/

-15-0.015
	20+0.025

/

-20-0.025
	50+0.025

/

-50-0.025
	100+0.005

/

-100-0.005

	
	FInterferer (offset)

For SCS of 60kHz
	MHz
	5+0.010

/

-5-0.010
	10+0.050

/

-10-0.050
	15+0.030

/

-15-0.030
	20+0.010

/

-20-0.010
	50+0.010

/

-50-0.010
	100+0.050

/

-100-0.050

	
	


Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 1

	NR band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz

	n1, n3, n7, n8, n20, n28, n41, n70, n71
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +42.5dB
	REFSENS +39.5dB
	REFSENS [+38.5dB]
	REFSENS [+36.5dB]
	REFSENS [+35.5dB]
	REFSENS [+35dB]

	
	BWInterferer 
	MHz
	5
	5
	5
	5
	5
	5
	5
	5

	
	FInterferer (offset)
SCS=15kHz
	MHz
	5+0.0025
/
-5-0.0025
	7.5+0.0075
/
-7.5-0.0075
	10+0.0025
/
-10-0.0025
	12.5+0.0025
/
-12.5-0.0025
	15+0.0075
/
-15-0.0075
	22.5+0.0075
/
-22.5-0.0075
	NA
	NA

	
	FInterferer (offset)
SCS=30kHz
	MHz
	NA
	7.5+0.015
/
-7.5-0.015
	10+0.005
/
-10-0.005
	12.5+0.005
/
-12.5-0.005
	15+0.015
/
-15-0.015
	22.5+0.015
/
-22.5-0.015
	27.5+0.005
/
-27.5-0.005
	32.5+0.005
/
-32.5-0.005

	
	FInterferer (offset)
SCS=60kHz
	MHz
	NA
	7.5+0.030
/
-7.5-0.030
	10+0.010
/
-10-0.010
	12.5+0.010
/
-12.5-0.010
	15+0.030
/
-15-0.030
	22.5+0.030
/
-22.5-0.030
	27.5+0.010
/
-27.5-0.010
	32.5+0.010
/
-32.5-0.010


Table 7.5.1-4: Test parameters for Adjacent channel selectivity, Case 2

	NR band

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	50 MHz
	100 MHz

	n77, n78, n79
	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5
	-56.5

	
	PInterferer
	dBm
	-25

	
	BWInterferer 
	MHz
	5
	10
	15
	20
	50
	100

	
	FInterferer (offset)

For SCS of 15kHz
	MHz
	5+0.0025

/

-5-0.0025
	10+0.0125

/

-10-0.0125
	15+0.0075

/

-15-0.0075
	20+0.0025

/

-20-0.0025
	50+0.0025

/

-50-0.0025
	100+0.0125

/

-100-0.0125

	
	FInterferer (offset)

For SCS of 30kHz
	MHz
	5+0.025

/

-5-0.025
	10+0.005

/

-10-0.005
	15+0.015

/

-15-0.015
	20+0.025

/

-20-0.025
	50+0.025

/

-50-0.025
	100+0.005

/

-100-0.005

	
	FInterferer (offset)

For SCS of 60kHz
	MHz
	5+0.010

/

-5-0.010
	10+0.050

/

-10-0.050
	15+0.030

/

-15-0.030
	20+0.010

/

-20-0.010
	50+0.010

/

-50-0.010
	100+0.050

/

-100-0.050

	
	


Table 7.5.1-5: Test parameters for Adjacent channel selectivity, Case 2
	NR band
	Rx Parameter
	Units
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40MHz
	50MHz
	60MHz

	n1, n3, n7, n8, n20, n28, n41, n70, n71
	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-53.5
	-50.5
	[-49.5]
	[-47.5]
	[-46.5]
	[-46]

	
	PInterferer
	
	-25
	-25
	-25
	-25
	-25
	-25
	-25
	-25

	
	BWInterferer 
	MHz
	5
	5
	5
	5
	5
	5
	5
	5

	
	FInterferer (offset)
SCS=15kHz
	MHz
	5+0.0025
/
-5-0.0025
	7.5+0.0075
/
-7.5-0.0075
	10+0.0025
/
-10-0.0025
	12.5+0.0025
/
-12.5-0.0025
	15+0.0075
/
-15-0.0075
	22.5+0.0075
/
-22.5-0.0075
	NA
	NA

	
	FInterferer (offset)
SCS=30kHz
	MHz
	NA
	7.5+0.015
/
-7.5-0.015
	10+0.005
/
-10-0.005
	12.5+0.005
/
-12.5-0.005
	15+0.015
/
-15-0.015
	22.5+0.015
/
-22.5-0.015
	27.5+0.005
/
-27.5-0.005
	32.5+0.005
/
-32.5-0.005

	
	FInterferer (offset)
SCS=60kHz
	MHz
	NA
	7.5+0.030
/
-7.5-0.030
	10+0.010
/
-10-0.010
	12.5+0.010
/
-12.5-0.010
	15+0.030
/
-15-0.030
	22.5+0.030
/
-22.5-0.030
	27.5+0.010
/
-27.5-0.010
	32.5+0.010
/
-32.5-0.010

	
	NOTE 1: In a band capable of unplink operation, the transmitter shall be set to 24dB below PCMAX_L at the minimum uplink configuration specified in TBD with PCMAX_L as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in TBD


7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur. 
7.6.1
Inband Blocking
In-band blocking (IBB)is defined for an unwanted interfering signal falling into the UE receive band or into an offset region (defined in Table 7.6.1-2 and Table 7.6.2-2) below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.  The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.6.1-1 and 7.6.1-2. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.  


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	






Table 7.6.1-1: Inband Blocking Parameters
	NR band
	Rx parameter
	Units 
	Channel bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz
	80 MHz
	100 MHz

	n1, n3, n7, n8, n20, n28, n41, n70
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	6
	6
	7
	9
	10
	12
	13
	14
	
	

	
	BWInterferer 
	MHz
	5
	5
	5
	5
	5
	5
	5
	5
	
	

	
	FIoffset, case 1 
SCS=15kHz
	 
	7.5+
0.0025
	7.5+
0.0025
	7.5+
0.0075
	7.5+
0.0025
	7.5+
0.0025
	7.5+
0.0025
	NA
	NA
	
	

	
	FIoffset, case 1 
SCS=30kHz
	 
	NA
	7.5+
0.005
	7.5+
0.015
	7.5+
0.005
	7.5+
0.005
	7.5+
0.005
	7.5+
0.005
	7.5+
0.015
	
	

	
	FIoffset, case 1 
SCS=60kHz
	 
	NA
	7.5+
0.010
	7.5+
0.030
	7.5+
0.010
	7.5+
0.010
	7.5+
0.010
	7.5+
0.010
	7.5+
0.030
	
	

	
	FIoffset, case 2 
SCS=15kHz
	 
	12.5+
0.0075
	12.5+
0.0025
	12.5+
0.0025
	12.5+
0.0075
	12.5+
0.0025
	12.5+
0.0025
	NA
	NA
	
	

	
	FIoffset, case 2 
SCS=30kHz
	 
	NA
	12.5+
0.005
	12.5+
0.005
	12.5+
0.015
	12.5+
0.005
	12.5+
0.005
	12.5+
0.015
	12.5+
0.005
	
	

	
	FIoffset, case 2
SCS=60kHz
	 
	NA
	12.5+
0.010
	12.5+
0.010
	12.5+
0.030
	12.5+
0.010
	12.5+
0.010
	12.5+
0.030
	12.5+
0.010
	
	

	
	Case 3-6 if needed
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:  The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in TBD with PCMAX_L as defined in subclause 6.2.5.

NOTE 2: The interferer consists of the Reference measurement channel specified in TBD

NOTE 3: The REFSENS power level is specified in TBD for two and four antenna ports, respectively.


Table 7.6.1-2: Inband Blocking
	NR band

 
	Parameter
	Unit
	Case 1
	Case 2
	Case 3
	Case 4
	Case 6

	
	PInterferer
	dBm
	-56
	-44
	
	
	TDB

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2
	
	
	

	n1, n3, n7, n8, n20, n28, n41, n70

	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15

to

FDL_high + 15
	
	
	

	
	FInterferer
	MHz
	TBD
	TBD
	
	
	TBD

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1

NOTE 3:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies


7.6.2
Out of Band Blocking

Out-of-band band blocking is defined for an unwanted CW interfering signal falling outside the UE receive band by an offset region (defined in Table 7.6.2.1-2 and Table 7.6.2.2-2) below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.  In the offset region below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity in sub-clause 7.5.1 and sub-clause 7.6.1 shall apply.

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	





	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	


Table 7.6.2-1: Out of Band Blocking Parameters
 
	Operating band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	5MHz
	10MHz
	15MHz
	20MHz
	25 MHz
	40 MHz
	50MHz
	60 MHz

	n1, n3, n7, n8, n20, n28, n41, n70, n71


	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	6
	6
	7
	9
	10
	12
	13
	14

	
	SCS=15kHz
	 
	5
	10
	15
	20
	NA
	NA
	NA
	NA

	
	SCS=30kHz
	 
	NA
	NA
	NA
	NA
	25
	40
	50
	NA

	
	SCS=60kHz
	 
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	60

	NOTE 1: The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified TBD with PCMAX_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is specified TBD

NOTE 3: The REFSENS power level is specified in TBD for two and four antenna ports, respectively. 


Table 7.6.2-2: Out of Band Blocking
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	n1, n3, n7, n8, n20, n28, n41, n70, n71

 
	PInterferer
	dBm
	-44
	-30
	-15
	

	
	FInterferer (CW)
	MHz
	FDL_low -15 to
	FDL_low -60 to
	FDL_low -85 to 
	

	
	
	
	FDL_low -60 
	FDL_low -85 
	1 MHz
	

	
	
	
	FDL_high +15 to
	FDL_high +60 to
	FDL_high +85 to
	

	
	
	
	FDL_high + 60 
	FDL_high +85 
	+12750 MHz
	

	NOTE 1: For the UE which supports both Band 11 and Band 21 the out of blocking is FFS. 

NOTE 2: The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2800 MHz and FInterferer < 4400 MHz.

NOTE 3: For the UE that supports both Band 4 and Band 66, the out-of-blocking frequency range for Band 4 is defined relative to FDL_low and FDL_high of Band 66.

NOTE 4: For a UE supporting CA_20A-28A the requirements for Band 20 and Band 28 apply with FDL_low  given by the lower limit of the restricted operating frequency range in Band 28 and FDL_high  by Band 20 (Table 5.5A-2).

	




	


7.6.3
Narrow Band Blocking

This requirement is measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an unwanted narrow band CW interferer at a frequency, which is less than the nominal channel spacing. 
The relative throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3.1-1. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.


	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	




Table 7.6.3.2-1: Narrow Band Blocking

	NR band
	Parameter
	Unit
	Channel Bandwidth

	
	
	
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	
	Pw
	dBm
	PREFSENS + channel-bandwidth specific value below
	
	

	
	
	
	16
	13
	14
	16
	16
	16
	16
	16
	
	

	
	Puw (CW)
	dBm
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	-55
	
	

	
	Fuw (offset SCS= 15 kHz)
	MHz
	2.7075
	5.2125
	7.7025
	10.2075
	TBD
	TDB
	NA
	NA
	
	

	
	Fuw (offset SCS= 30 kHz)
	MHz
	NA
	NA
	NA
	NA
	
	
	TBD
	TBD
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1: The transmitter shall be set a 4 dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.

NOTE 2: Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3: The PREFSENS power level is specified in Table 7.3.1-1 and Table 7.3.1-1a for two and four antenna ports, respectively.
	
	

	


	
	



7.7
Spurious response


Spurious response is a measure of the receiver's ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the out of band blocking limit as specified in subclause 7.6.2 is not met.
7.7.1
Minimum requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Tables 7.7.1-1 and 7.7.1-2. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.  Although the spurious rejection is only measured on OBB exceptions, far out of band and not dependent on SCS, the SCS does need to be defined in Table 1.

Table 7.7.1-1: Spurious response parameters

	Rx parameter
	Units 
	Channel bandwidth

	
	
	5MHz 
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60MHz
	80 MHz
	100 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	6
	6
	7
	9
	10
	12
	13
	14
	15
	16

	SCS=15kHz
	 
	5
	10
	15
	20
	NA
	NA
	NA
	NA
	NA
	NA

	SCS=30kHz
	 
	NA
	NA
	NA
	NA
	25
	40
	50
	NA
	NA
	NA

	SCS=60kHz
	 
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	60
	80
	100

	NOTE 1: The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2.

	NOTE 2: Reference measurement channel is specified inTBD

	NOTE 3: The REFSENS power level is specified inTBD for two and four antenna ports, respectively.


Table 7.7.1-2: Spurious response

	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


For the UE which supports inter-band DC configuration in Table 7.3.1-1A, Pinterferer power defined in Table 7.7.1-2 is increased by the amount given by ΔRIB,c in Table 7.3.1-1A.

7.8
Intermodulation characteristics

Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal
7.8.1 Wide band Intermodulation

The wide band intermodulation requirement is defined using a CW carrier and modulated NR signal as interferer 1 and interferer 2 respectively.
7.8.1.1 Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.8.1.1 for the specified wanted signal mean power in the presence of two interfering signals. For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply for carriers assigned in the paired part.
Table 7.8.1.1-1: Wide band Intermodulation

	Rx parameter
	Units 
	Channel bandwidth

	
	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	40
MHz
	50
MHz
	60
MHz
	80
MHz
	100
MHz

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	
REFSENS + channel bandwidth specific value below

	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	PInterferer 1
(CW)
	dBm
	TBD

	PInterferer 2
(Modulated)
	dBm
	TBD

	BWInterferer 2
	MHz
	TBD

	FInterferer 1
(Offset, SCS = 15 kHz)
	MHz
	TBD
	TBD
	TBD
	TBD
	
	
	
	
	

	FInterferer 2
(Offset, SCS = 15 kHz)
	MHz
	TBD
	TBD
	TBD
	TBD
	
	
	
	
	

	FInterferer 1
(Offset, SCS = 30 kHz)
	MHz
	
	
	
	
	TBD
	TBD
	TBD
	
	

	FInterferer 2
(Offset, SCS = 30 kHz)
	MHz
	
	
	
	
	TBD
	TBD
	TBD
	
	

	FInterferer 1
(Offset, SCS = 60 kHz)
	MHz
	
	
	
	
	
	
	
	TBD
	TBD

	FInterferer 2
(Offset, SCS = 60 kHz)
	MHz
	
	
	
	
	
	
	
	TBD
	TBD

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L,c or PCMAX_L as defined in TBD.

NOTE 2:
Reference measurement channel is TBD.

NOTE 3:
The modulated interferer consists of the Reference measurement channel specified in TBD.

NOTE 4:
The interfering modulated signal is TBD;

NOTE 5:
The Finterferer 1 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the CW interferer and Finterferer 2 (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the modulated interferer.



7.9
Spurious emissions


The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the UE antenna connector.

7.9.1 Minimum requirements

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9.1-1 

Table 7.8.1.1-1: General receiver spurious emission requirements
	Frequency band
	Measurement

bandwidth
	Maximum level
	NOTE

	30MHz ( f < 1GHz
	100 kHz
	[-57 dBm]
	

	1GHz ( f ( 12.75 GHz
	1 MHz
	[-47 dBm]
	

	12.75 GHz ( f ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	[-47 dBm]
	1

	12.75 GHz – 26GHz
	1 MHz
	[-47dBm]
	3

	NOTE 1:
Applies only for Band 22, Band 42, Band 43 and Band 48
NOTE 2:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH_RA/RB as defined in Annex C.3.1. 

NOTE 3:
Applies for Band 47


Annex <A> (normative):
Measurement channels 
A.1
General

The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per datastream (codeword). For multi-stream (more than one codeword) transmissions, the throughput referenced in the minimum requirements is the sum of throughputs of all datastreams (codewords).

The UE category entry in the definition of the reference measurement channel in Annex A is only informative and reveals the UE categories, which can support the corresponding measurement channel. Whether the measurement channel is used for testing a certain UE category or not is specified in the individual minimum requirements.

A.2
UL reference measurement channels
A.2.1
General 

The measurement channels in the following subclauses are defined to derive the requirements in clause 6 (Transmitter Characteristics) and clause 7 (Receiver Characteristics). The measurement channels represent example configurations of physical channels for different data rates.
A.2.2
Reference measurement channels for FDD

A.2.3
Reference measurement channels for TDD

A.3
DL reference measurement channels



A.3.1
General

A.3.2
Reference measurement channel for receiver characteristics
A.4
CSI reference measurement channels

A.5
OFDMA Channel Noise Generator (OCNG)

A.5.1
OCNG Patterns for FDD

A.5.2

OCNG Patterns for TDD


C.3
Connection 
The following clauses, describes the downlink Physical Channels that are transmitted during a connection i.e., when measurements are done.

C.3.1
Measurement of Receiver Characteristics

Annex B (informative):
Change history

	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	08/2017
	R4-84
	R4-1708909
	
	
	
	Initial Skeleton
	0.0.1

	10/2017
	R4-84Bis
	R4-1709958
	
	
	
	Added approved TPs in RAN4-NR-AH#3
R4-1709948, TP for TS 38.101-1: minimum output power, Huawei

R4-1709454, TP for TS 38.101-1:UE Tx spurious emission for range 1, ZTE Corporation 
	0.1.0

	10/2017
	R4-85
	R4-17X
	
	
	
	Embedded approved TPs in RAN4#84Bis

R4-1711556, “TP to TS 38.101: Draft CR to Transmitter power clause”, Nokia
R4-1710962, “TP to TS 38.101-1: Draft CR to Output RF spectrum emissions” Nokia
R4-1711608, “TP for TS38.101-1 on conducted UE transmitter intermodulation for FR1(section 6.5)” ZTE Corporation
Number of TPs by editors





 
	0.2.0


 f   





 FUL_High 





 FUL_High – 3(5) MHz 





 





   < 4(4) dBp-p     





Range 1





Range 2





  max(Range 1)-min(Range 2) < 5(6) dB  





  max(Range 2)-min(Range 1) < 7(10) dB  





   < 8(12) dBp-p     








�From the study item, there was an intention to specify EVM for wide allocations as well as narrow allocation at the channel edge.  The EVM core requirement here covers all types of allocations.  Specific allocations would be discussed in RAN5.  The question for RAN4 is whether a separate requirement is needed for narrow allocations or whether the same requirement can be used.


�How was this number derived?  Is it appropriate for NR?


�Do these same channel formats still exist for NR?  Are these QPSK modulated?


�Do we need a separate requirement for narrow allocations?


�Average in linear domain?


�This needs to be generalized to allow for non-contiguous allocations.  This should be generalized in section 5.6-1 rather than here.


�With higher SU and different numerologies, do the range 1 and range 2 definitions and values need to be reconsidered?


�SUL is a duplex mode of an operating band,SUL bands should be included in the above sub-clauses


�Approved R4-1709972 – added 50 MHz column for KDDI


�Approved R4-1709972


�Approved by R4-1709972 – added 50 MHz column


�The Power in TX BW Is TBD and we need to rows for SCS 15kHz, 30kHz and 60 kHz


�The emissions limit is required placed square brackets around values
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