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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
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Foreword

This Harmonised European Standard (EN) has been produced by ETSI Technical Committee Mobile Standards Group
(MSG).

For non-EU countries, the present document may be used for regulatory (Type Approval) purposes.

The present document has been prepared under the Commission's standardisation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the
harmonisation of the laws of the Member States relating to the making available on the market of radio equipment and
repealing Directive 1999/5/EC [i.2].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document given in Tables A-1 to A-3 confers, within the limits of the scope of the
present document, a presumption of conformity with the corresponding essential requirements of that Directive, and
associated EFTA regulations.

The present document is part 25 of a multi-part deliverable. Full details of the entire series can be found in part 1 [i.12].

National transposition dates

Date of adoption of this EN: 17 October 2024
Date of latest announcement of this EN (doa): 31 January 2025
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2025
Date of withdrawal of any conflicting National Standard (dow): 31 July 2026
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Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of

provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

Introduction

The present document is part of a set of standards developed by ETSI and is designed to fit in a modular structure to
cover al radio and telecommunications terminal equipment within the scope of the Radio Equipment Directive[i.2].
The present document is produced following the guidance in ETSI EG 203 336 [i.3] as applicable.
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1 Scope

1.0 General

The present document applies to the following radio equipment type:
o User Equipment for New Radio (NR).

Requirements throughout the present document are in many cases defined separately for different Frequency Ranges
(FRs). The frequency rangesin which NR can operate according to this version of the present document are identified
as described in Table 1-1.

Table 1-1: Definition of frequency ranges

Frequency range Corresponding frequency range
designation
FR1 450 MHz - 7 125 MHz
FR2 24 250 MHz - 52 600 MHz

1.1 Operating bands in FR1

This radio equipment type is capable of operating in all or any part of the frequency bands of FR1 given in tables from
1.1-1 through 1.1-5.

Table 1.1-1: NR operating bands in FR1

NR Uplink (UL) operating band Downlink (DL) operating band Duplex Related EC/ECC
operating UE transmit UE receive Mode Decision
band FuL_1ow - FuL_high FpL_low - FpL_high
nl 1920 MHz - 1 980 MHz 2110 MHz - 2170 MHz FDD [i.19] and [i.20]
n3 1710 MHz -1 785 MHz 1 805 MHz - 1 880 MHz FDD [i.17] and [i.18]
n7 2 500 MHz - 2 570 MHz 2 620 MHz - 2 690 MHz FDD [i.23]
n8 880 MHz - 915 MHz 925 MHz - 960 MHz FDD [i.17] and [i.18]
n20 832 MHz - 862 MHz 791 MHz - 821 MHz FDD [i.6] and [i.7]
n28 703 MHz - 748 MHz 758 MHz - 803 MHz FDD [i.8] and [i.11]
(note 1)
n38 2 570 MHz - 2 620 MHz 2 570 MHz - 2 620 MHz TDD [i.22] and [i.23]
n40 2 300 MHz - 2 400 MHz 2 300 MHz - 2 400 MHz TDD [i.21]
n41 2 496 MHz - 2 690 MHz 2 496 MHz - 2 690 MHz TDD [i.22] and [i.23]
(note 2)
n50 1432 MHz - 1517 MHz 1432 MHz - 1 517 MHz TDD [i.14], [i.15] and
(note 3) [i.16]
n51 1427 MHz - 1 432 MHz 1427 MHz - 1 432 MHz TDD [i.14] and [i.15]
(note 3)
n65 1 920 MHz - 2 010 MHz 2 110 MHz - 2 200 MHz FDD [i.19], [i.20] and
(note 6) [i.27]
n75 N/A 1432 MHz - 1 517 MHz SDL [i.14], [i.15] and
[i.16]
n76 N/A 1427 MHz - 1 432 MHz SDL [i.14] and [i.15]
n77 3 300 MHz - 4 200 MHz 3 300 MHz - 4 200 MHz TDD [i.29] and [i.24]
(note 4)
n78 3 300 MHz - 3 800 MHz 3 300 MHz - 3 800 MHz TDD [i.29] and [i.24]
(note 5)
ngo 1710 MHz - 1 785 MHz N/A SUL [i.17] and [i.18]
ngl 880 MHz - 915 MHz N/A SUL [i.17] and [i.18]
ng2 832 MHz - 862 MHz N/A SUL [i.6] and [i.7]
n83 703 MHz - 748 MHz N/A SUL
ng84 1 920 MHz - 1 980 MHz N/A SUL [.19] and [i.20]
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NR Uplink (UL) operating band Downlink (DL) operating band Duplex Related EC/ECC
operating UE transmit UE receive Mode Decision
band FuL low - FuL high FoL_tow - FpL_high

NOTE 1: In Europe, according to [i.8] and [i.11], NR UE in Band n28 operates between 703 MHz and 736 MHz

(FuL_tow = 703 MHz and FuL_nigh = 736 MHZz) for the transmitter and between 758 MHz and 791 MHz

(FoL_tow = 758 MHz and FpL_nigh = 791 MHz) for the receiver.

NOTE 2: In Europe, according to [i.22] and [i.23], NR UE in Band n41 operates between 2 500 MHz and 2 690 MHz

(FuL_tow = 2 500 MHz and FuL_nigh = 2 690 MHz).

NOTE 3: NR UE operation in Band 50 and Band n51 is restricted to downlink only.
NOTE 4: In Europe, according to [i.29] and [i.24], NR UE in Band 77 operates between 3 400 MHz and 4 200 MHz

(FuL_low = 3 400 MHz and FuL_nigh = 3 800 MHz).

NOTE 5: In Europe, according to [i.29] and [i.24], NR UE in Band 78 operates between 3 400 MHz and 3 800 MHz

(FuL_tow = 3 400 MHz and FuL_nigh = 3 800 MHz).

NOTE 6: This band includes two frequency ranges that are harmonised in Europe:

(@) According to [i.19] and [i.20], radio equipment in band n65 operates between 2 110 MHz and 2
170 MHz for the transmitter (FoL_low= 2 110 MHz and FpL_nigh = 2 170 MHz), and between 1 920 MHz
and 1 980 MHz for the receiver (FuL_low= 1 920 MHz and Fut_nigh = 1 980 MHZz).

(b) Based on [i.27], radio equipment in band n65 operates between 2 170 MHz and 2 200 MHz for the
transmitter (FoL_low= 2 170 MHz and FoL_nigh = 2 200 MHz) and between 1 980 MHz and 2 010 MHz
for the receiver (FuL_low= 1 980 MHz and FuL_nigh = 2 010 MHz) as the Complementary Ground
Component (CGC) of a Mobile-satellite service by reference to the present document.

Table 1.1-2: Void
Table 1.1-3: Void

Table 1.1-4: Void

NR supplementary uplink is designed to operate in the operating band combination defined in Table 1.1-5, where all
operating bands are within FR1.

Table 1.1-5: Operating band combination for SUL in FR1

NR Band combination for SUL (Tgl?leBi.nlcjl)
SUL_n78-n80
(note 2) n78, n80
SUL_n78-n81 n78, n81
(note 2)
SUL_n78-n82 n78, n82
(note 2)
SUL_n78-n83 n78, n83
(note 2)
SUL_n78-n84 n78, n84
(note 2)
NOTE 1: If a UE is configured with both NR UL and NR SUL carriers in a cell,
the switching time between NR UL carrier and NR SUL carrier is Ous.
NOTE 2: For UE supporting SUL band combination simultaneous Rx/Tx
capability is mandatory.

The requirements for FR1 in the present document apply to the combination of channel bandwidths, SCS and operating
bands shown in Table 1.1-6. The channel bandwidths are specified for both the TX and RX paths.

Table 1.1-6: Channel Bandwidths for Each NR band in FR1

NR band / SCS / UE Channel bandwidth

NR SCSs 5 1012 152 202 252 30 40 50 60 80 904 100
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
15 Yes Yes Yes Yes Yes* | Yes* | Yes* | Yes*

nl 30 Yes Yes Yes Yes* | Yes* | Yes* | Yes*
60 Yes Yes Yes Yes* | Yes* | Yes* | Yes*
15 Yes Yes Yes Yes Yes Yes

n3 30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
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NR band / SCS / UE Channel bandwidth
NR SCS 5 1012 152 202 252 30 40 50 60 80 90 100
Band kHz | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
15 Yes Yes Yes Yes
n7 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes
n8 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n20 30 Yes Yes Yes
60
15 Yes Yes Yes Yes®
n28 30 Yes Yes Yes®
60
15 Yes Yes Yes Yes Yes* | Yes* | Yes*
n38 30 Yes Yes Yes Yes* | Yes* | Yes*
60 Yes Yes Yes Yes* | Yes* | Yes*
15 Yes Yes Yes Yes Yes Yes Yes Yes
n40 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes* Yes Yes
n4l 30 Yes Yes Yes Yes* Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes* Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n50 30 Yes Yes Yes Yes Yes Yes Yes®
60 Yes Yes Yes Yes Yes Yes Yes®
15 Yes
n51 30
60
15 Yes Yes Yes Yes
né5 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes Yes Yes Yes
n75 30 Yes Yes Yes
60 Yes Yes Yes
15 Yes
n76 30
60
15 Yes Yes Yes Yes Yes
n77 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes
n78 30 Yes Yes Yes Yes Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes Yes Yes
n80 30 Yes Yes Yes Yes Yes
60 Yes Yes Yes Yes Yes
15 Yes Yes Yes Yes
n81 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n82 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n83 30 Yes Yes Yes
60
15 Yes Yes Yes Yes
n84 30 Yes Yes Yes
60 Yes Yes Yes

NOTE 1: 90 % spectrum utilization may not be achieved for 30 kHz SCS.

NOTE 2: 90 % spectrum utilization may not be achieved for 60 kHz SCS.

NOTE 3: This UE channel bandwidth applies only to downlink.

NOTE 4: This UE channel bandwidth is optional in this version of the present document.

NOTE 5: For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined
to either 713 MHz - 723 MHz or 728 MHz - 738 MHz.
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Operating bands in FR2

Thisradio equipment type is capable of operating in all or any part of the frequency bands of FR2 given in tables from
1.2-1 through 1.2-4.

NR is designed to operate in the FR2 operating bands defined in Table 1.2-1.

Table 1.2-1: NR operating bands in FR2

Operating Band Uplink (UL) operating band Downlink (DL) operating band Duplex Relevant
UE transmit UE receive Mode EC/ECC
Decision
FuL low - FuL high FoL low - FbL high
n257 26 500 MHz - 29 500 MHz 26 500 MHz - 29 500 MHz TDD [i.25] and [i.26]
(note)
n258 24 250 MHz - 27 500 MHz 24 250 MHz - 27 500 MHz TDD [i.25] and [i.26]

NOTE:

In Europe, according to [i.25] and [i.26], NR UE radio equipment in band n257 operates between 26 500 MHz

and 27 500 MHz (FuL_iow = 26 500 MHz and FuL high = 27 500 MHz).

Table 1.2-2: Void

Table 1.2-3: Void

NR UL-MIMO is designed to operate in the operating bands defined in Table 1.2-4.

Table 1.2-4: NR UL-MIMO operating bands in FR2

UL-MIMO operating band
(Table 1.2-1)
n257
n258

The present document covers requirements for 5G NR User Equipment from 3GPP™ Release 15 defined in ETSI
TS138101-1[6], ETSI TS138 101-2[7], ETSI TS 138 101-3 [8]. Thisincludes the requirements for 5G NR UE
operating bands and 5G NR UE CA operating bands from 3GPP™ Release 15 defined in ETSI TS 138 101-1 [6],

ETSI TS138101-2[7], ETSI TS 138 101-3 [8]. Additionally, it includes requirements for selected NR operating bands
from 3GPP Release 16.

Table 1.2-5: Void

The FR2 requirements in the present document apply to the combination of channel bandwidths, SCS and operating
bands shown in Table 1.2-6. The channel bandwidths are specified for both the Tx and Rx paths.

Table 1.2-6: Channel bandwidths for each NR band

Operating band / SCS / UE channel bandwidth
SCS

Operating band KHy 50 MHz | 100 MHz | 200 MHz | 400? MHz
n257 60 Yes Yes Yes N/A
120 Yes Yes Yes Yes
n258 60 Yes Yes Yes N/A
120 Yes Yes Yes Yes

NOTE 1: For test configuration tables from the transmitter and receiver tests in

clause 5.2 and clause 5.3 that refer to this table and indicate test SCS to use,
if referenced SCS value is not supported by the UE in UL and/or DL, select
the closest SCS supported by the UE in both UL and DL.

This UE channel bandwidth is optional in this version of the present
document.

NOTE 2:

NOTE: Therelationship between the present document and essential requirements of article 3.2 of Directive

2014/53/EU [i.2] isgivenin annex A.
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1.3 Operating bands for Range 1 and Range 2 interworking
operation with other radios

1.3.1 Inter-band EN-DC within FR1
Table 1.3.1-1: Inter-band EN-DC configurations within FR1 (two bands)
Uplink EN-DC
conlﬁgﬁgtion configuration Single UL allowed
(NOTE 1)
DC_1A n28A DC_1A n28A No
DC 1A n77A? DC_1A_n77A DC_1 n77
DC 1A n78A? DC_1A_n78A No
DC 3A n7A DC 3A n7A No
DC_3A n28A DC_3A n28A No
DC_3A n77A? DC_3A_n77A DC_3 n77
2
gg—gé—g;gﬁz DC_3A n78A DC_3 n78
DC_7A_n28A DC_7A_n28A No
DC 7A n78A? DC_7A n78A No
DC_7A-7A_n78A? DC_7A n78A No
DC_7C_n78A2 DC_7A n78A No
DC _8A n77A? DC_8A_n77A No
DC _8A n78A? DC_8A_n78A No
DC_20A n8A DC_20A n8A DC 20 n8
DC 20A n28A345 DC_20A _n28A No
DC_20A n78A2 DC_20A n78A No
DC 28A n77A2 DC_28A n77A No
DC_28A_n78AZ2 DC 28A n78A No
DC 38A n78A2 DC_38A n78A No
DC_41A_n77A DC_41A_n77A No
DC_41C n77A
DC_41A_n78A DC_41A n78A No
DC_41C _n78A

NOTE 1: Uplink EN-DC configurations are the configurations supported by this version of
the present document.

NOTE 2: Applicable for UE supporting inter-band EN-DC with mandatory simultaneous
Rx/Tx capability.

NOTE 3: The frequency range in band n28 is restricted for this band combination to
703 MHz - 733 MHz for the UL and 758 - 788 MHz for the DL.

NOTE 4: The maximum power spectral density imbalance between downlink carriers is
within 6 dB. The power spectral density imbalance condition also applies for these
carriers when applicable EN-DC configuration is a subset of a higher order EN-DC
configuration.

NOTE 5: The minimum requirements apply for synchronized DL carriers with a maximum
receive time difference < 3 usec. The requirements also apply for these carriers
when applicable EN-DC configuration is a subset of a higher order EN-DC
configuration.

1.3.1a Void
1.3.2 Inter-band EN-DC including FR2

Table 1.3.2-1: Inter-band EN-DC configurations including FR2 (two bands)

EN-DC configuration
configuration (NOTE 1)
DC_1A n257A DC_1A_n257A
DC_3A n257A DC_3A_n257A
DC_3A n258A DC_3A n258A
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EN-DC Upliqk EN—.DC
configuration configuration
(NOTE 1)

DC_7A n257A DC 7A n257A
DC_7A-7A _n257A DC_7A n257A
DC_7A n258A DC_7A n258A
DC _8A n257A DC _8A n257A
DC_8A n258A DC_8A n258A

DC_20A_n258A

DC_20A_n258A

DC_28A_n257A

DC_28A_n257A

DC_28A n258A

DC_28A n258A

DC_42A_n257A
DC_42C_n257A
DC_42D_n257A
DC_42E_n257A

DC_42A_n257A
DC_42C_n257A

NOTE 1:

NOTE 2:

Uplink EN-DC configurations are the configurations supported by this version of
the present document.

Applicable for UE supporting inter-band EN-DC with mandatory simultaneous
Rx/Tx capability for all of the above combinations.

Inter-band EN-DC including FR1 and FR2

1.3.3-1: Inter-band EN-DC configurations including FR1 and FR2 (three bands)

EN-DC configuration Uplink EN-DC configuration (note 1)
DC_1A n77A
DC_1A_n77A-n257A DC. 1A 1257A
DC_1A_n77A-n257A
DC_1A_n78A
DC_1A_n78A-n257A DC 1A n257A
DC_1A_n78A-n257A
DC_3A_n77A
DC_3A_n77A-n257A DC. 3A N257A
DC_3A_n77A-n257A
DC_3A_n78A
DC_3A_n78A-n257A DC. 3A 1257A
DC_3A_n78A-n257A
DC_5A_n78A
- 2 _OA_
DC_5A_n78A-n257A DC. BA n257A
DC_7A_n78A
DC_7A_n78A-n257A DC. 7A n257A
DC_7A_n78A
DC_7A-7A_n78A-n257A DC_7A_n257A
DC_7A_n78A-n257A
NOTE 1: Uplink EN-DC configurations are the configurations supported by this version of the
present document.
NOTE 2: Applicable for UE supporting inter-band EN-DC with mandatory simultaneous Rx/Tx
capability.
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TS 38.508-2 version 16.5.0 Release 16)".

[6] ETSI TS138 101-1 (V15.24.0) (02-2024): "5G; NR; User Equipment (UE) radio transmission and
reception; Part 1: Range 1 Standalone (3GPP TS 38.101-1 version 15.24.0 Release 15)".

[7] ETSI TS138 101-2 (V15.25.0) (05-2024): "5G; NR; User Equipment (UE) radio transmission and
reception; Part 2: Range 2 Standalone (3GPP TS 38.101-2 version 15.25.0 Release 15)".

[8] ETSI TS 138 101-3 (V15.24.0) (02-2024): "5G; NR; User Equipment (UE) radio transmission and
reception; Part 3: Range 1 and Range 2 Interworking operation with other radios (3GPP
TS 38.101-3 version 15.24.0 Release 15)".

[9] |EC 60068-2-1 (2007): "Environmental testing - Part 2-1: Tests - Test A: Cold".
[10] | EC 60068-2-2 (2007): "Environmental testing - Part 2-2: Tests - Test B: Dry heat".
[11] ETSI TS 136 521-1 (V16.5.0) (09-2020): "L TE Evolved Universal Terrestrial Radio Access

(E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception;
Part 1: Conformance testing (3GPP TS 36.521-1 version 16.5.0 Release 16)".

[12] ETS| EN 301 908-13 (V13.2.1) (02-2022): "IMT cellular networks; Harmonised Standard for
access to radio spectrum; Part 13: Evolved Universal Terrestrial Radio Access (E-UTRA) User
Equipment (UE)".

[13] ETSI TS 136 508 (V14.5.0) (04-2018): "L TE; Evolved Universal Terrestrial Radio Access

(E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE)
conformance testing (3GPP TS 36.508 version 14.5.0 Release 14)".
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ETSI TS 136 101 (V13.11.0) (04-2018): "LTE; Evolved Universal Terrestrial Radio Access

(E-UTRA); User Equipment (UE) radio transmission and reception (3GPP TS 36.101 version
13.11.0 Release 13)".

ETSI TS 136 214 (V15.5.0) (01-2020): "L TE; Evolved Universal Terrestrial Radio Access

(E-UTRA); Physical Layer; Measurements (3GPP TS 36.214 version 15.5.0 Release 15)".

ETSI TS 136 133 (V15.20.0) (07-2023): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA); Requirements for support of radio resource management (3GPP TS 36.133
version 15.20.0 Release 15)".

Informative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE:

While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area.

[i.1]
[i.2]

[i.3]

[i.4]
[i.5]

[i.6]

[i.7]

[i.8]

[i.9]

[i.10]
[i.11]

[i.12]

Void.

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market of
radio equipment and repealing Directive 1999/5/EC.

ETSI EG 203 336 (V1.2.1) (05-2020): "Guide for the selection of technical parametersfor the
production of Harmonised Standards covering article 3.1(b) and article 3.2 of Directive
2014/53/EU".

Recommendation ITU-R SM.329-12 (2012): "Unwanted emissions in the spurious domain".

ETSI TR 100 028 (all parts) (V1.4.1): "Electromagnetic compatibility and Radio spectrum Matters
(ERM); Uncertainties in the measurement of mobile radio equipment characteristics'.

Commission Decision 2010/267/EU of 6 May 2010 on harmonised technical conditions of usein
the 790-862 MHz frequency band for terrestrial systems capable of providing electronic
communications services in the European Union.

ECC Decision (09)03 of 30 October 2009 on harmonised conditions for mobile/fixed
communications networks (MFCN) operating in the band 790 - 862 MHz.

Commission |mplementing Decision (EU) 2016/687 of 28 April 2016 on the harmonisation of the
694-790 MHz frequency band for terrestrial systems capable of providing wireless broadband
€electronic communications services and for flexible national usein the Union.

Commission Implementing Decision C(2015) 5376 final of 4.8.2015 on a standardisation regquest
to the European Committee for Electrotechnical Standardisation and to the European
Telecommunications Standards I nstitute as regards radio equipment in support of Directive
2014/53/EU of the European Parliament and of the Council.

Void.

ECC Decision (15)01: "Harmonised technical conditions for mobile/fixed communications
networks (MFCN) in the band 694-790 MHz including a paired frequency arrangement
(Freguency Division Duplex 2x30 MHz) and an optional unpaired frequency arrangement
(Supplemental Downlink)", Approved 06 March 2015.

ETSI EN 301 908-1 (V15.2.1) (01-2023): "IMT cellular networks, Harmonised Standard covering
the essential requirements of article 3.2 of the Directive 2014/53/EU; Part 1: Introduction and
common requirements”.
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[1.13] Recommendation ERC 74-01 (05-2019): "Unwanted emissions in the spurious domain".

[i.14] Commission Implementing Decision (EU) 2018/661 of 26 April 2018 amending I mplementing
Decision (EU) 2015/750 on the harmonisation of the 1452-1492 MHz frequency band for
terrestrial systems capable of providing electronic communications servicesin the Union as
regardsits extension in the harmonised 1427-1452 MHz and 1492-1517 MHz frequency bands.

[i.15] ECC Decision (13)03: "The harmonised use of the frequency band 1 452-1 492 MHz for
M obile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)".

[i.16] ECC Decision 17(06): "The harmonised use of the frequency bands 1 427-1 452 MHz and
1492-1518 MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN
SDL)", Approved 17 November 2017, corrected 2 March 2018.

[i.17] Commission Implementing Decision (EU) 2022/173 of 7 February 2022 on the harmoni sation of
the 900 MHz and 1800 MHz frequency bands for terrestrial systems capable of providing
electronic communications services in the Union and repealing Decision 2009/766/EC.

[1.18] ECC Decision (06)13 "Designation of the bands 880-915 MHz, 925-960 MHz, 1710-1785 MHz
and 1805-1880 MHz for terrestrial UMTS, LTE, WiMAX and 10T cellular systems', Approved
01 December 2006, Amended 8 March 2019.

[1.19] Commission Implementing Decision (EU) 2020/667 of 6 May 2020 amending Decision
2012/688/EU as regards an update of relevant technical conditions applicable to the frequency
bands 1 920-1 980 MHz and 2 110-2 170 MHz.

[i.20] ECC Decision (06)01: The harmonised utilisation of the bands1920-1980 MHz and
2110-2170 MHz for mobile/fixed communications networks (MFCN) including terrestrial IMT
systems, Approved 24 March 2006.

[i.21] ECC Decision 14(02): "Harmonised technical and regulatory conditions for the use of the band
2 300-2 400 MHz for Mobile/Fixed Communications Networks (MFCN)", Approved 27 June
2014.

[i.22] Commission Implementing Decision (EU) 2020/636 of 8 May 2020 amending Decision

2008/477/EC as regards an update of relevant technical conditions applicable to the
2 500-2 690 MHz frequency band.

[i.23] ECC Decision 05(05): "Harmonised utilization of spectrum for Mobile/Fixed Communications
Networks (MFCN) operating within the band 2 500-2 690 MHZz", Approved 18 March 2005,
Amended 05 July 2019.

[i.24] ECC Decision 11(06): "Harmonised frequency arrangements and least restrictive technical

conditions (LRTC) for mobile/fixed communications networks (MFCN) operating in the band
3400-3800 MHZ" Approved 09 December 2011, Amended 26 October 2018.

[i.25] Commission Implementing Decision (EU) 2020/590 of 24 April 2020 amending Decision (EU)
2019/784 as regards an update of relevant technical conditions applicable to the 24,25-27,5 GHz
frequency band.

[i.26] ECC Decision 18(06): "Harmonised technical conditions for Mobile/Fixed Communications
Networks (MFCN) in the band 24,25 - 27,5 GHZz", Approved 06 July 2018, Last amended
20 November 2020.

[1.27] ECC Decision 06(09): "Designation of the bands 1980-2010 MHz and 2170-2200 MHz for use by
systems in the Mobile-Satellite Service including those supplemented by a Complementary
Ground Component (CGC)", Approved 01 December 2006, Amended 05 September 2007.

[i.28] FCC 47 CFR Part 30: "Upper microwave flexible use service, §30.202 Power limits".

[1.29] Commission Implementing Decision (EU) 2019/235 of 24 January 2019 on amending Decision
2008/411/EC as regards an update of relevant technical conditions applicable to the
3 400-3 800 MHz frequency band".
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3 Definition of terms, symbols and abbreviations

3.1 Terms

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

channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in
the uplink or downlink of a cell

NOTE 1. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF
reguirements.

NOTE 2: Channel bandwidth and the maximum transmission bandwidth configuration for one NR channel are
described in Figure 3.1-1.

Channel Bandwidth [MHz]
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Figure 3.1-1: Definition of the channel bandwidth and the maximum transmission
bandwidth configuration for one NR channel

channel edge: lowest and highest frequency of the carrier, separated by the channel bandwidth

EIRP (Link=Link angle, Meas=Link angle): measurement of the UE such that the link angle is aligned with the
measurement angle

NOTE: EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-band
emission and OBW.

EIRP (Link=TX beam peak direction, M eas=Link angle): measurement of the EIRP of the UE such that the
measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty

NOTE: EIRP (indicator to be measured) can be replaced by Frequency, EVM, carrier Leakage, In-band emission
and OBW.

EI'S (equivalent isotropic sensitivity): sengitivity for an isotropic directivity device equivalent to the sengitivity of the
discussed device exposed to an incoming wave from a defined AoA

EIS (Link=RX beam peak direction, M eas=Link angle): measurement of the EIS of the UE such that the
measurement angle is aligned with the RX beam peak direction within an acceptable measurement error uncertainty

NOTE 1: The sensitivity is the minimum received power level at which specific requirement is met.

NOTE 2: Isotropic directivity isequal in al directions (i.e. 0 dBi).
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link angle: DL-signal AoA from the view point of the UE, as described in annex Jin ETSI TS 138 101-2 [7]

NOTE: If the beam lock function is used to lock the UE beam(s), the link angle can become any arbitrary AoA
once the beam lock has been activated.

Maximum Output Power (M OP): mean power level per carrier of UE measured at the antenna connector in a
specified reference condition

mean power : when applied to NR transmission this is the power measured in the operating system bandwidth of the
carrier

NOTE: The period of measurement is assumed to be at |east one subframe (1 ms) unless otherwise stated.

measur ement angle: angle of measurement of the desired metric from the view point of the UE, as described in
annex Jin ETSI TS 138 101-2[7]

network signalled value: signalling value sent from the BS to the UE to indicate additional unwanted emission
requirements to the UE

occupied bandwidth: width of afrequency band such that, below the lower and above the upper frequency limits, the
mean powers emitted are each equal to a specified percentage /2 of the total mean power of a given emission

operating band: frequency range (paired or unpaired) in which NR operates that is defined with a specific set of
technical requirements

output power: mean power of one carrier of the UE, delivered to aload with resistance equal to the nominal load
impedance of the transmitter

radiated interface boundary: operating band-specific radiated requirements reference point where the radiated
requirements apply

radiated requirementsreference point: for the RF measurement setup, the radiated requirements reference point is
located at the centre of the quiet zone

NOTE: From the UE perspective, the reference point is the input of the UE antenna array.
reference bandwidth: bandwidth in which an emission level is specified

resour ce block: physical resource consisting of a number of symbolsin the time domain and a number of consecutive
subcarriers spanning 180 kHz in the frequency domain

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of
ElSisfound

sub-block: one contiguous allocated block of spectrum for transmission and reception by the same UE
NOTE: There may be multiple instances of sub-blocks within an RF bandwidth.
sub-block bandwidth: bandwidth of one sub-block

sub-block gap: frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF
requirements in the gap are based on co-existence for un-coordinated operation

transmission bandwidth: bandwidth of an instantaneous transmission from a UE or BS, measured in Resource Block
units

NOTE: SeeFigure3.1-1.

TRP (Link=TX beam peak direction, Meas=TRP grid): measurement of the TRP of the UE such that the
measurement angles are aligned with the directions of the TRP grid points within an acceptable measurement
uncertainty while the link angle is aligned with the TX beam peak direction

NOTE: For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region.

TX beam peak direction: direction where the maximum total component of EIRP is found
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UE transmission bandwidth configuration: set of resource blocks located within the UE channel bandwidth which
may be used for transmitting or receiving by the UE

vehicular UE: UE embedded in a vehicle, permanently connected to an embedded antenna system that radiates
externally for NR operating bands

NOTE: Vehicular UE does not refer to other UE form factors placed inside the vehicle.

3.2

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

Symbols

AFHD Range of harmonic distortion frequencies

Afoos A Frequency of out-of-band emission

Amep & Awmps UE multi-band adjustment parameter

ARisne Allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA
operation

BW chame Channel bandwidth

BW crame_ca Aggregated channel bandwidth, expressed in MHz

BWas Virtual guard band to facilitate transmitter (receiver) filtering above/below edge CCs

BW eterer Channel Bandwidth of the interferer

ERS Transmitted energy per RE for reference symbols during the useful part of the symbol,
i.e. excluding the cyclic prefix, (average power normalized to the subcarrier spacing) at the
eNode B transmit antenna connector
ES The received energy per RE during the useful part of the symboal, i.e. excluding the cyclic prefix,

averaged across the allocated RB(s) (average power within the allocated RB(S)), divided by the
number of RE within this allocation and normalized to the subcarrier spacing) at the UE antenna
connector

BWurra Channel Bandwidth UTRA

F Frequency

Feree (Offset)  Frequency offset of the interferer

Finetee Frequency of the interferer

Fiofrss Frequency offset of the interferer

Fe Freguency of the carrier centre frequency

Fea tow The centre frequency of the lowest carrier, expressed in MHz

Fea tigh The centre frequency of the highest carrier, expressed in MHz

FoL jow The lowest frequency of the downlink operating band

FoL_nign The highest frequency of the downlink operating band

Fu_iow The lowest frequency of the uplink operating band

FuL_nign The highest frequency of the uplink operating band

Faige tow The lower edge of aggregated channel bandwidth, expressed in MHz

Fege nign The higher edge of aggregated channel bandwidth, expressed in MHz

Fotsa_ns 23 Fregquency offset in MHz needed if NS 23 is used

Foos The boundary between the NR out of band emission and spurious emission domains

(o]

or

The power spectral density of the total input signal (power averaged over the useful part of the

symbols within the transmission bandwidth configuration, divided by the total number of RE for
this configuration and normalized to the subcarrier spacing) at the UE antenna connector,
including the own-cell downlink signal or the power spectral density of the total input signal at the
UE antenna connector (power averaged over the useful part of the symbols within a given
bandwidth and normalized to the said bandwidth), including the own-cell downlink signal

The total transmitted power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalized to the subcarrier spacing) at the eNode B
transmit antenna connector
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The total received power spectral density of the own-cell downlink signal (power averaged over

the useful part of the symbols within the transmission bandwidth configuration, divided by the
total number of RE for this configuration and normalized to the subcarrier spacing) at the UE
antenna connector

The received power spectral density of the total noise and interference for a certain RE (average

power obtained within the RE and normalized to the subcarrier spacing) as measured at the UE
antenna connector

Transmission bandwidth which represents the length of a contiguous resource block allocation
expressed in units of resources blocks

The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference from cells that are not defined in atest procedure, as
measured at the UE antenna connector
The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in non-CRS symbolsin ABS subframe from cells that
are not defined in atest procedure, as measured at the UE antenna connector
The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in CRS symbolsin ABS subframe from all cells that
are not defined in atest procedure, as measured at the UE antenna connector

The power spectral density of awhite noise source (average power per RE normalized to the

subcarrier spacing), simulating interference in non-ABS subframe from cells that are not defined
in atest procedure, as measured at the UE antenna connector

Offset used for calculating downlink EARFCN

Offset used for calculating uplink EARFCN

Transmission bandwidth configuration, expressed in units of resource blocks

Aggregated Transmission Bandwidth Configuration The number of the aggregated RBs within the
fully alocated Aggregated Channel bandwidth

Transmission bandwidth configuration for category NB1, expressed in units of tones
Transmission bandwidth configuration for category NB1 with 3,75 kHz sub-carrier spacing,
expressed in units of tones

Transmission bandwidth configuration for category NB1 with 15 kHz sub-carrier spacing,
expressed in units of tones

Uplink EARFCN

Downlink EARFCN

Uplink and Downlink EARFCN

Network signalled value "x"

Number of cell-specific antenna ports

Antenna port number

Configured maximum UE output power

Lower bound for configured maximum UE output power

Lower bound for configured maximum UE output power for serving cell ¢

Lower bound for configured maximum UE output power for serving cell ¢ for E-UTRA

Lower bound for configured maximum UE output power for serving cell ¢ for NR

Modulated mean power of the interferer

Maximum UE Power with possible power reduction due to modulation type, network signalling
values and location near the edge of the band

Minimum average throughput per RB

3.3 Abbreviations

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

AC
ACLR
ACS
AOA
ARFCN

Alternating current

Adjacent Channel Leakage Ratio

Adjacent Channel Selectivity

Angle of Arrival

Absolute Radio-Frequency Channel Number
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BPSK
BS
BW
C RNT
CA
CBW
cc
CDM
CG
CGC
CH
CP
cQl
cw
DC
DCI
DFT-S
DL
DMRS
DUT
EARFCN
ECC
EFTA
EIRP
EIS
EN-DC
EPRE
ERP
EU
E-UTRA
EVM
FDD
FR
FWA
GSM
HARQ
IBB
IE
IMD
IMT
LB
LO
LTE
MAC
MBW
MCG
MIMO
MOD
MOP
MPR
MSD
MSG
NC
NE-DC
NRACLR
NR
NS
NS X
NSA
OBW
OCNG
OFDM
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Binary Phase-Shift Keying

Base Station

BandWidth

Cell Radio Network Temporary Identifier
Carrier Aggregation

Channel Bandwidth

Component Carrier

Code Division Multiplexing

Cell Group

Complementary Ground Component
Channel

Cyclic Prefix

Channel Quality Indicator

Continuous Wave

Dual Connectivity

Downlink Control Information

Discrete Fourier Transform-Spread
DownLink

DeModulation Reference Signal

Device under Test

E-UTRA Absolute Radio Frequency Channel Number
Electronic Communications Committee
European Free Trade Association
Effective | sotropic Radiated Power
Equivalent Isotropic Sensitivity
E-UTRAN New Radio - Dual Connectivity
Energy Per Resource Element

Effective radiated power

European Union

Evolved UMTS Terrestrial Radio Access
Error vector magnitude

Frequency Division Duplex

Frequency Range

Fixed Wireless Access

Global System for Mobile

Hybrid Acknowledge Request

In-Band Blocking

Information element

Intermodulation

International Mobile Telecommunications
Lower Band

Local oscillator

Long Term Evolution

Medium Access Control

M easurement BandWidth

Master Cell Group

Multiple Antenna transmission
Modulation

Maximum Output Power

Maximum Power Reduction

Maximum Sensitivity Degradation
Mobile Standards Group

Normal Conditions

NR-E-UTRA Dual Connectivity

New Radio Adjacent Channel Leakage Ratio
New Radio

Network Signalling

Network Signalling lable for specific bands
Non-Stand-Alone

Occupied Bandwidth

OFDMA Channel Noise Generator
Orthogonal Frequency Division Multiplexing
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(0051
oP
OTA
PC
PC3
PCC
PDCCH
PDSCH
PHS
PUSCH
QAM
QPSK
Qz

RB
RBC
RE
REFSENS
RF
RIB
RMC
RMS
RoT
RRC
RS
RSRP
RX

SA
SCC
SCG
SCS
SDL
SNR
SRS
SS
SUL
TA
TDD
TE

TH
TH/VH
TH/VL
TL
TL/VH
TL/VL
TPC
TR
TRP
TS

TX
UBF
UE

UL
UL-MIMO
UTRA
VH

VL

25
Out Of Band
OFDMA Channel Noise Generator Pattern
Over The Air
Power Class
Power Class 3

Primary Component Carrier
Physical Downlink Control Channel
Physical Downlink Shared Channel
Personal Handy-phone System
Physical Uplink Shared Channel
Quadrature amplitude modulation
Quadrature Phase Shift Keying
Quiet Zone

Resource Block

Radio Bearer Control

Resource Element

REFerence SENSitivity power level
Radio Frequency

Radiated Interface Boundary
Reference Measurement Channel
Root Mean Square (value)

Rise over Thermal

Root Raised Cosine

Reference Signal

Reference Signal Received Power
Receiver

Stand Alone

Secondary Component Carrier
Secondary Cell Group

Subcarrier spacing

Supplementary Downlink

Signal to Noise Ratio

Sounding Reference Signal

System Simulator

Supplementary Uplink

Time Alignment

Time Division Duplex

Test Equipment

Temperature High

High extreme Temperature/High extreme Voltage
High extreme Temperature/Low extreme Voltage
Temperature Low

Low extreme Temperature/High extreme Voltage
Low extreme Temperature/Low extreme Voltage
Transmitter Power Control
Technical Report

Total Radiated Power

Technical Specification
Transmitter

Beamlock test Function

User Equipment

UpLink

Uplink Multiple Antenna transmission
Universal Terrestrial Radio Access
Higher extreme Voltage

Lower extreme Voltage
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4 Technical requirements specifications

4.1 Technical requirements specification for Frequency
Range 1

4.1.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with itsintended use. The equipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.1.2 Conformance requirements

4.1.2.0 General

The requirementsin the present document are based on the assumption that the operating band (see Tables 1.1-1
through 1.1-5) is shared between systems of the IMT family (for band n3 and n8 also GSM) or systems having
compatible characteristics.

The transmission bandwidth configurationin Table 5.3.2-1 of ETSI TS 138 101-1 [6] shall be supported for each of the
specified channel bandwidthsin Table 1.1-6.

NR UE that complies with the NR Band n50 minimum requirements in the present document shall also comply with the
NR Band n51 minimum reguirements.

NR UE that complies with the NR Band n65 minimum requirements in the present document shall also comply with the
NR Band n1 minimum requirements.

NR UE that complies with the NR Band n75 minimum requirements in the present document shall also comply with the
NR Band n76 minimum requirements.

4121 Introduction

To meet the essential requirement under article 3.2 of Directive 2014/53/EU [i.2] for IMT User Equipment (UE), a set
of essential parametersin addition to thosein ETSI EN 301 908-1 [i.12] have been identified. Table 4.1.2.1-1 provides
a cross-reference between these essential parameters and the corresponding technical requirements for equipment within
the scope of the present document.
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Table 4.1.2.1-1: Cross references

Essential parameter Corresponding technical requirements Corresponding
test suite

Transmitter spectrum mask 4.1.2.4  Transmitter spectrum emissions mask 5.1.3.3
Transmitter unwanted emissions in the 4.1.2.5 Transmitter adjacent channel leakage power 5.1.34
out-of-band domain ratio
Transmitter unwanted emissions in the . . o
spurious domain 4.1.2.6 Transmitter spurious emissions 5.1.35
Transmitter power limits 4.1.2.2  Transmitter maximum output power 5131
Transmitter Power Control (TPC) 4.1.2.3  Transmitter minimum output power 5.1.3.2
Transmitter power accuracy 4.1.2.2  Transmitter maximum output power 5.1.3.1
Receiver unwanted emissions in the . . .
spurious domain 4.1.2.12 Receiver spurious emissions 5.1.3.11
Rece!ver blocklng_ - 4.1.2.9 Receiver blocking characteristics 5.1.3.8
Receiver desensitization
Receiver spurious response rejection 4.1.2.10 Receiver spurious response 5.1.3.9
Receiver radio-frequency intermodulation |4.1.2.11 Receiver intermodulation characteristics 5.1.3.10
Receiver adjacent signal selectivity 4.1.2.8 Receiver adjacent channel selectivity (ACS) 5.1.3.7
Receiver sensitivity 4.1.2.7 Receiver reference sensitivity level 5.1.3.6

ETSI EN 301 908-1 [i.12], clause 4.2.4 Control and -
Monitoring functions
4.1.2.13 Transmit OFF power 5.1.3.12

Equipment operating under the control of a
network

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

Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group.
The UE may use higher MPR values outside this limitation.

4.1.2.2 Transmitter Maximum Output Power
41221 Transmitter Maximum Output Power for Single Carrier
412211 Definition

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 subframe (1 ms).

41221.2 Limits
The maximum output power for UE with power class 3 shall be within therangein Table 4.1.2.2.1.2-1.

The maximum output power for UE with power class 2 shall be within therangein Table 4.1.2.2.1.2-2.
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Table 4.1.2.2.1.2-1: Maximum Output Power requirement for Power Class 3

NR Power Class 3
band BW < 40 MHz 40 MHz < BW £ 100 MHz
Lower limit (dBm) Upper limit (dBm) Lower limit (dBm) Upper limit (dBm)
nl 20,3 25,7 20,0 26,0
n3 20,3 25,7
(note 2)
n7 20,3 25,7
(note 2)
20,3 25,7
nd (note 2)
n20 20,3 25,0
(note 2)
n28 20,3 25,0
n38 20,3 25,7
n40 20,3 25,0 20,0 25,0
na1 20,3 25,7 20,0 26,0
(note 2) (note 2)
n50 20,3 25,7 20,0 26,0
n51 20,3 25,7
n6é5 20,3 25,7
n77 19,0 26,0 19,0 26,0
n78 19,0 26,0 19,0 26,0
n80 20,3 25,7
n81 20,3 25,7
n82 20,3 25,7
n83 19,8 25,7
n84 20,3 25,7
NOTE 1: Power class 3 is the default power class unless otherwise stated.
NOTE 2: Refers to the transmission bandwidths confined within Fur_ow and Fur_iow + 4 MHz or
FuL_nigh - 4 MHz and FuL_nigh, the maximum output power requirement applies by reducing
the lower limit by 1,5 dB.

Table 4.1.2.2.1.2-2: Maximum Output Power requirement for Power Class 2

NR Power Class 2 (dBm)
band BW < 40 MHz 40 MHz < BW =100 MHz
Lower limit (dBm) Upper limit (dBm) Lower limit (dBm) | Upper limit (dBm)
na1 22,3 28,7 22,0 29,0
(note 2) (note 2)
n77 22,0 29,0 22,0 29,0
n78 22,0 29,0 22,0 29,0
NOTE 1: Power class 3 is the default power class unless otherwise stated.
NOTE 2: Refers to the transmission bandwidths confined within FuL_jow and Fuc_jow + 4 MHz or
FuL_nigh - 4 MHz and FuL_nigh, the maximum output power requirement applies by reducing
the lower limit by 1,5 dB.

NOTE:

These requirements do not take into account the maximum power reductions allowed to the UE subject to

certain transmission conditions specified in ETSI TS 138 101-1 [6], clauses 6.2.2 and 6.2.3.

41.2.2.1.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.1.1 of the present document.

ETSI



29 ETSI EN 301 908-25 V15.1.1 (2024-10)

41222 Void

4.1.2.2.3 Void

41224 Void

41225 Transmitter Maximum Output Power for UL-MIMO
412251 Definition

For power class 2 UE with two transmit antenna connectors in a closed-loop spatial multiplexing scheme, the maximum
output power for any transmission bandwidth within the channel bandwidth is specified in Table 4.1.2.2.5.2-1. The
requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.3-2 of ETS| TS 138 521-1 [1].
For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from
both UE antenna connectors. The period of measurement shall be at least one subframe (1 ms).

The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with a

codebook of \/ii [(1) (1)] DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO

shall be used.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 4.1.2.2.1 apply for the power class asindicated
by the ue-PowerClass field in capability signalling.

4.1.2.2.5.2 Limits

The maximum output power shall be within the rangein Table 4.1.2.2.5.2-1.

Table 4.1.2.2.5.2-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme

Power Class 2 (dBm) Power Class 3 (dBm)
NR BW < 40 MHz 40 MHz < BW <100 MHz BW < 40 MHz 40 MHz < BW <100 MHz
band | Lower limit | Upper limit Lower limit Upper limit Lower limit Upper limit Lower limit Upper limit
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
nal 22,3 28,7 22,0 29,0 19,3 25,7 19,0 260
(note 1) (note 1) (note 1) (note 1) '
n77 22,0 29,0 22,0 29,0 19,0 26,0 19,0 26,0
n78 22,0 29,0 22,0 29,0 19,0 26,0 19,0 26,0

NOTE 1: Refers to the transmission bandwidths confined within Fuc_ow and FuL_iow + 4 MHz or Fuc_nigh - 4 MHz and
FuL_nigh, the maximum output power requirement applies by reducing the lower limit by 1,5 dB.
NOTE 2: Power class 3 is the default power class unless otherwise stated.

NOTE: These requirements do not take into account the maximum power reductions allowed to the UE subject to
certain transmission conditions specified in ETSI TS 138 101-1 [6], clauses 6.2D-2 and 6.2D-3.

4.1.2.25.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.1.5 of the present document.

4.1.2.3 Transmitter Minimum Output Power
41231 Transmitter Minimum Output Power for Single Carrier
412311 Definition

The minimum 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 at least one sub-frame (1 ms).
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41.2.3.1.2 Limits

The minimum output power shall not exceed the values specified in Table 4.1.2.3.1.2-1.

Table 4.1.2.3.1.2-1: Minimum output power

Channel bandwidth Minimum output power Measurement bandwidth
(MH2) (dBm) (MHz)
f £3,0 GHz 3,0 GHz < <£6,0 GHz

5 -39 -38,7 4,515

10 -39 -38,7 9,375

15 -39 -38,7 14,235

20 -39 -38,7 19,095

25 -38 -37,7 23,955

30 -37,2 -36,9 28,815

40 -36 -35,7 38,895

50 -34,7 -34,7 48,615

60 -33,9 -33,9 58,35

80 -32,7 -32,7 78,15

90 -32,2 -32,2 88,23

100 -31,7 -31,7 98,31

4.1.2.3.13 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.2.1 of the present document.

4.1.2.3.2 Void

4.1.2.3.3 Void

41.2.3.4 Void

4.1.2.35 Transmitter Minimum Output Power for UL-MIMO
412351 Definition

For UE with two transmit antenna connectorsin a closed-loop spatial multiplexing scheme, the minimum output power
is defined as the sum of the mean power at each UE antenna connector in one sub-frame (1 ms).

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 4.1.2.3.1 apply.

4.1.2.3.5.2 Limits

The minimum output power shall not exceed the values specified in Table 4.1.2.3.1.2-1.

4.1.2.3.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.2.5 of the present document.

4.1.2.4 Transmitter Spectrum Emission Mask
41241 Transmitter Spectrum Emission Mask for Single Carrier
412411 Definition

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.
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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.

41.24.1.2 Limits

4124121 General spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned NR
channel bandwidth. The power of any UE emission shall fulfil requirementsin Tables4.1.2.4.1.2.1-1 and
4.124.12.1-2.
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Table 4.1.2.4.1.2.1-1: General NR spectrum emission mask,
for BW <100 MHz and f < 3,0 GHz

Spectrum emission limit (dBm) / Channel bandwidth

Afoos 5 10 15 20 25 30 40 50 60 80 90 100 Measurement
(MHz) MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz bandwidth

0,
+0-1 11,5 115 |-115 | -11,5 |-11,5 | -115 11,5 %g’ﬂ\‘/\f‘ig?ﬁ'

+0-1 -22,5 -22,5 -22,5 -22,5 -22,5 30 kHz

+1-5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5 -8,5

+5-6 -11,5

+6-10 -23,5 -11,5 -11,5

-11,5

+10-15 -23,5 -115

+15-20 -23,5 115

+20-25 -23,5 115

+25-30 -23,5 -115

+30-35 -23,5 115

+35-40 -11,5

+40 - 45 -23,5 -11,5

YT -11,5 1 MHz

+50-55 -23,5

+55-60

+ 60 - 65 -23,5

+65-80

+80 -85 -23,5

+85-90

+90-95 -23,5

+95-100

+100 - 105 -23,5

NOTE 1: The first and last measurement position with a 30 kHz filter is at Afoos equals to 0,015 MHz and 0,985 MHz.

NOTE 2: At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0,5 MHz and -0,5 MHz,
respectively.

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.
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Table 4.1.2.4.1.2.1-2: General NR spectrum emission mask,
for BW <100 MHz and 3,0 GHz <f<4,2 GHz and 4,2 GHz <f £ 6,0 GHz

Spectrum emission limit (dBm) / Channel bandwidth

Afoos 5 10 15 20 25 30 40 50 60 80 90 100 | Measurement
(MHz) MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz bandwidth

0,
+0-1 112 11,2 112 112 A12 | -112 | -112 1 % channel
bandwidth

+0-1 -22,2 -22,2 -22,2 | -22,2 | -22,2 30 kHz

+1-5 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2 -8,2

£5-6 11,2 112

+6-10 -23,2 -11,2

-11,2

+10-15 -23,2 -11,2

+15-20 -23,2 -11,2

+20-25 -23,2 11,2

+25-30 -23,2 -11,2

+30-35 -23,2 -11,2

+35-40 11,2

+40-45 -23,2 -11,2

T -11,2 1 MHz

+50-55 -23,2

+55-60

+ 60 - 65 -23,2

+ 65 - 80

+80 -85 -23,2

+85-90

+90-95 -23,2

+95-100

+100 - 105 -23,2

NOTE 1: The first and last measurement position with a 30 kHz filter is at Afoos equals to 0,015 MHz and 0,985 MHz.

NOTE 2: At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0,5 MHz and -0,5 MHz,
respectively.

NOTE 3: The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.
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4124122 Additional spectrum emission mask

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

This clause specifies the requirements for the specified NR band for an additional spectrum emission requirement for
different NS_values.

When "NS_04" isindicated in the cell (applicable to band n41):

- the power of any UE emission shall fulfil requirementsin Table 4.1.2.4.1.2.2-1.

Table 4.1.2.4.1.2.2-1: Additional requirements for "NS_04",
for BW <100 MHz and f £ 3,0 GHz

Spectrum emission limit (dBm) / measurement bandwidth
for each channel bandwidth
Afoos 10 15 20 40 50 60 80 90 100 Measurement
MHz MHz MHz MHz |MHz |MHz [MHz |MHz [MHz | MHz bandwidth
+0-1 -8,5 -8,5 -85 |-8,5 2 % channel bandwidth
-8,5 1 MHz
+1-5 -8,5
+5-X -11,5 1 MHz
+ X - (BWchannel + 5 MHZ) -23,5
NOTE: Xis defined in Table 6.5.2.3.2-1 of ETSI TS 138 101-1 [6] for CP-OFDM and Table 6.5.2.3.2-2 of ETSI
TS 138 101-1 [6] for DFT-S-OFDM.

4.1.2.41.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.3.1 of the present document.

41242 Void

4.1.2.4.3 Void

41244 Void

41245 Transmitter Spectrum Emission Mask for UL-MIMO
412451 Definition

For UE supporting UL MIMO, the requirements for Out of band emissions resulting from the modulation process and
non-linearity in the transmitters is defined as the sum of the emissions from both UE transmit antenna connectors.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 4.1.2.4.1 apply.

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.

4.1.245.2 Limits

41.2.45.2.1 General spectrum emission mask

For UEs with two transmit antenna connectors in a closed-loop spatial multiplexing scheme, the requirementsin
clause 4.1.2.4.1.2.1 apply. The requirements shall be met with UL MIMO configurations described in clause 4.1.2.2.5.
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41.245.2.2 Additional spectrum emission mask

For UEs with two transmit antenna connectors in a closed-loop spatial multiplexing scheme, the requirementsin
clause 4.1.2.4.1.2.2 apply. The requirements shall be met with UL MIMO configurations described in clause 4.1.2.2.5.

4.1.2.45.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.3.5 of the present document.

4125 Transmitter Adjacent Channel Leakage Power Ratio
41251 Transmitter Adjacent Channel Leakage Power Ratio for Single Carrier
412511 Definition

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.

Adjacent channel leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency.

NR adjacent channel leakage power ratio (NRacLr) isthe 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.

UTRA adjacent channel leakage power ratio (UTRAAacLRr) isthe 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.

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.

4.1.25.1.2 Limits

4125121 NR ACLR

The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with
measurement bandwidths specified in Table 4.1.2.5.1.2.1-0.

Table 4.1.2.5.1.2.1-0: NR ACLR measurement bandwidth

NR channel bandwidth / NR ACLR measurement bandwidth

5 10 15 20 25 30 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
NR ACLR
mggﬁgcﬁgti”t 45515 9,375 | 14,235 |19,095 | 23,955 |28,815 (38,895 (48,615 | 58,35 [78,15 |88,23 | 98,31
(MHz)
If the measured adjacent channel power is greater than -50 dBm then the NRacLr shall be higher than the value
specified in Table 4.1.2.5.1.2.1-1.
Table 4.1.2.5.1.2.1-1: NR ACLR requirement
Power class 2 Power class 3
Power BW < 100 MHz BW < 100 MHz
class 1 3,0GHz<f< [42GHz<f< 30GHz<f< |42GHz<f<
< il il < il 1
FS30GHZ | ™) 5 GHz 6,0GHz | S30GHZ | 775 Ghz 6,0 GHz
NRacLr 30,2 dB 30,2 dB 30,2 dB 29,2 dB 29,2 dB 29,2 dB
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41.25.1.22 UTRA ACLR

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

UTRAAcLr is specified for the first adjacent UTRA channel (UTRAacLr1) Which centre frequency is+ 2,5 MHz from
the NR channel edge and for the 2" adjacent UTRA channel (UTRAacLrz) Which centre frequency is+ 7,5 MHz from
the NR channel edge.

The UTRA channel power is measured with an RRC filter with roll-off factor o =0,22 and bandwidth of 3,84 MHz. The
assigned NR channel power is measured with arectangular filter with measurement bandwidth specified in
Table4.1.2.5.1.2.1-0.

If the measured adjacent channel power is greater than -50 dBm then the UTRA acLr1 and UTRAacLr2 shall be higher
than the value specified in Table 4.1.2.5.1.2.2-1.

Table 4.1.2.5.1.2.2-1: UTRA ACLR requirement

Power class 3
UTRAACLRL 32,2 dB
UTRAAcLR2 35,2 dB

4.1.251.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.4.1 of the present document.

4.1.2.5.2 Void

4.1.2.5.3 Void

4.1.25.4 Void

41255 Transmitter Adjacent Channel Leakage Power Ratio for UL-MIMO
4.1255.1 Definition

For UE supporting UL MIMO, the requirements for Out of band emissions resulting from the modulation process and
non-linearity in the transmitters is defined as the sum of the emissions from both UE transmit antenna connectors.

If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single
antenna port codebook based transmission, the requirementsin clause 4.1.2.5.1 apply.

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.

41.25.5.2 Limits

For UEs with two transmit antenna connectors in a closed-loop spatial multiplexing scheme, the requirementsin
clause 4.1.2.5.1 apply. The requirements shall be met with UL MIMO configurations described in clause 4.1.2.2.5.

4.1.255.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.4.5 of the present document.

ETSI



37 ETSI EN 301 908-25 V15.1.1 (2024-10)

4.1.2.6 Transmitter Spurious Emissions
41.26.1 Transmitter Spurious Emissions for Single Carrier
41.26.11 Definition

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.

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.

41.2.6.1.2 Limits

41.2.6.1.2.1 General spurious emissions

This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with
frequency range asindicated in Table 4.1.2.6.1.2.1-1.

Unless otherwi se stated, the spurious emission limits apply for the frequency ranges that are more than Foos (MHZ) in
Table4.1.2.6.1.2.1-0 from the edge of the channel bandwidth. The spurious emission limitsin Table 4.1.2.6.1.2.1-1
apply for al transmitter band configurations (Nks) and channel bandwidths.

The measured average power of spurious emission shall not exceed the described valuein Table 4.1.2.6.1.2.1-1.

Table 4.1.2.6.1.2.1-0: Boundary between NR out of band and general spurious emission domain

Channel
bandW|dth O0OB boundal’y FOOB (MHZ)
BW channel BWchannel + 5

Table 4.1.2.6.1.2.1-1: General spurious emissions requirements

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 < 1 000 MHz -36 dBm 100 kHz
1GHz<f< 12,75 GHz -30 dBm 1 MHz 4
-25 dBm 1 MHz 3
12,75 GHz < f < 5" harmonic of the
upper frequency edge of the UL -30 dBm 1 MHz 1
operating band in GHz
12,75 GHz < f <26 GHz -30 dBm 1 MHz 2

NOTE 1: Applies for Band for which the upper frequency edge of the UL Band is greater than
2,55 GHz and less than or equal to 5,2 GHz.

NOTE 2: Applies for Band that the upper frequency edge of the UL Band more than 5,2 GHz.

NOTE 3: Applies for Band n41, CA configurations including Band n41, and EN-DC
configurations that include n41 specified in clause 5.2B of ETSI TS 138 101-3 [8] when
NS_04 is signalled.

NOTE 4: Does not apply for Band n41, CA configurations including Band n41, and EN-DC
configurations that include n41 specified in clause 5.2B of ETSI TS 138 101-3 [8] when
NS 04 is signalled.

41.2.6.1.2.2 Spurious emission for UE co-existence

This clause specifies the requirements for the specified NR band for coexistence with protected bands asindicated in
Table4.1.2.6.1.2.2-1.
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Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Foes (MHZ) in
Table4.1.2.6.1.2.1-0 from the edge of the channel bandwidth. The spurious emission limitsin Table 4.1.2.6.1.2.2-1
apply for all transmitter band configurations (Ngs) and channel bandwidths.

The measured average power of spurious emission shall not exceed the described valuein Table 4.1.2.6.1.2.2-1.

Table 4.1.2.6.1.2.2-1: Requirements for spurious emissions for UE co-existence

Spurious emission for UE co-existence

NR B Protected band Frequency range (MHz) | Maximum MBW Note
and
Level (MHz)
(dBm)
nl,n84 |E-UTRABand1, 7,8, 20, 22, 28, 31,
O A FDL_high | -50 1
NR Band n78
NR Band n77 FDL_low FDL_high -50 1 2
E-UTRA Band 3, 34 FDL_low FDL_high -50 1 15
Frequency range 1880 1895 -40 1 15, 27
Frequency range 1 895 1915 -15,5 5 15, 26, 27
Frequency range 1915 1920 +1,6 5 15, 26, 27
n3,n80 |E-UTRA Band 1, 7, 8, 20, 28, 31, 32, FDL_low FDL_high -50 1
33, 34, 38, 40, 41, 43, 50, 51, 65, 67,
68, 69, 75, 76.
E-UTRA Band 3 FDL_low FDL_high -50 1 15
E-UTRA Band 22, 42, FDL_low FDL_high -50 1 2
NR Band n77, n78
Frequency range 1884,5 1915,7 -41 0,3 8
n7 E-UTRA Band 1, 3, 7, 8, 20, 22, 28, 31, | FDL_low FDL_high -50 1
32, 33, 34, 40, 42, 43, 50, 51, 65, 67,
68, 75, 76
NR Band n77, n78
Frequency range 2570 2575 +1,6 5 15, 21, 26
Frequency range 2575 2 595 -15,5 5 15, 21, 26
Frequency range 2 595 2620 -40 1 15,21
n8,n81 |[E-UTRA Band 1, 20, 28, 31, 32, 33, 34, | FDL_low FDL_high -50 1
38, 40, 50, 51, 65, 67, 68, 69, 75, 76
E-UTRA band 3, 7, 22, 41, 42, 43, FDL_low FDL_high -50 1 2
NR Band n77, n78
E-UTRA 8 FDL_low FDL_high -50 1 15
Frequency range 18845 1915,7 -41 0,3 8
n20,n82 |E-UTRABand 1, 3, 7, 8, 22, 31, 32, 33, | FDL_low FDL_high -50 1
34, 40, 43, 50, 51, 65, 67, 68, 75, 76
E-UTRA Band 20 FDL low FDL_high -50 1 15
E-UTRA Band 38, 42, 69, FDL_low FDL_high -50 1 2
NR Band n77, n78
Frequency range 758 788 -50 1
n28, n83 |E-UTRA Band 1, 22, 32, 42, 43, 50, 51, | FDL_low FDL_high -50 1 2
65, 75, 76,
NR Band n77, n78
E-UTRA Band 1 FDL_low FDL_high -50 1 19, 25
E-UTRA Band 3, 7, 8, 20, 31, 34, 38, FDL_low FDL_high -50 1
40, 41
Frequency range 470 694 -42 8 15, 35
Frequency range 470 710 -26,2 6 34
Frequency range 662 694 -26,2 6 15
Frequency range 758 773 -32 1 15
Frequency range 773 803 -50 1
Frequency range 18845 1915,7 -41 0,3 8, 19
n38 E-UTRA Band 1, 3, 8, 20, 22, 28, 31, FDL_low FDL_high -50 1
32, 33, 34, 40, 42, 43, 50, 51, 65, 67,
68, 75, 76
Frequency range 2620 2 645 -15,5 5 15, 22, 26
Frequency range 2 645 2 690 -40 1 15, 22
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Spurious emission for UE co-existence
NR B Protected band Frequency range (MHz) | Maximum MBW Note
and
Level (MHz)
(dBm)
n40 E-UTRABand 1, 3,5, 7,8,20,22,28, |FDL_low | - |FDL_high -50 1
31, 32, 33, 34, 38, 41, 42, 43, 50, 51,
65, 67, 68, 69, 75, 76
NR Band n77, n78
n41 E-UTRA Band 1, 3, 8, 25, 28, 34, 42, FDL_low | - |FDL_high -50 1
50, 51, 65,
NR Band n77, n78
Frequency range 1884,5 1915,7 -41 0,3 8
n50 E-UTRABand 1, 3, 7, 8, 20, 28, 31, 34, | FDL_low | - |FDL_high -50 1
38, 40, 41, 42, 43, 65, 67, 68
n51 E-UTRABand 1, 3, 7, 8, 20, 28, 31, 34, | FDL_low | - |FDL_high -50 1
38, 40, 41, 42, 43, 65, 67, 68
n65 E-UTRA Band 1, 3, 7, 8, 20, 22, 28, 31,
g; 32 ‘712 41,42, 43,50, 51, 65, 68, FDL_low | - |FDL_high -50 1
NR Band n78, n79
NR Band n77 FDL low | - |FDL_high -50 1 2
E-UTRA Band 34 FDL low | - |FDL_high -50 1 43
Frequency range 1900 - 1915 -15,5 5 15, 26, 27a
Frequency range 1915 - 1920 +1,6 5 15, 26, 27a
n77 E-UTRABand 1, 3, 7, 8, 20, 28, 34,39, | FDL_low | - |FDL_high -50 1
40, 41, 65
Frequency range 18845 - 1915,7 -41 0,3 8
n78 E-UTRABand 1, 3, 7, 8, 20, 28, 32,34, | FDL_low | - |FDL_high -50 1
40, 41, 65,75,76
Frequency range 1884,5 - 1915,7 -41 0,3 8
NOTE 1: FDL_low and FDL_high refer to each frequency band specified in Table 1.1-1 for NR band, Table 5.5-1 in

NOTE 2:

NOTE 3:

NOTES 4 to 7:

NOTE 8:

ETSI TS 136 521-1 [11] for E-UTRA band.

As exceptions, measurements with a level up to the applicable requirements defined in Table 4.1.2.6.1.2.1-1
are permitted for each assigned NR carrier used in the measurement due to 2", 39, 4 or 51" harmonic
spurious emissions. Due to the spreading of the harmonic emission, the exception is also allowed for the
first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic
emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x
LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2™, 3™, 4t or 5" harmonic respectively. The exception is
allowed if the Measurement Bandwidth (MBW) totally or partially overlaps the overall exception interval.

15 kHz SCS is assumed when RB is mentioned in the note when channel bandwidth is less than or equal to
50 MHz, lowest SCS is assumed when channel bandwidth is larger than 50 MHz. The transmission
bandwidth in terms of RB position and range is not limited to 15 kHz SCS and shall scale with SCS
accordingly.

N/A.

Applicable when co-existence with PHS system operating in 1 884,5 - 1 915,7 MHz.

NOTES 9to 14: N/A.

NOTE 15:

These requirements also apply for the frequency ranges that are less than Foos (MHZz) in
Table 4.1.2.6.1.2.1-0 from the edge of the channel bandwidth.

NOTES 16 to 18: N/A.

NOTE 19:

NOTE 20:
NOTE 21:

NOTE 22:

NOTE 23:

Applicable when the assigned NR carrier is confined within 718 MHz and 748 MHz and when the channel
bandwidth used is 5 or 10 MHz.

N/A.

This requirement is applicable for any channel bandwidths within the range 2 500 MHz - 2 570 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range

2 560,5 MHz - 2 562,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 2 552 MHz - 2 560 MHz the requirement is applicable only for an uplink transmission bandwidth less
than or equal to 54 RB.

This requirement is applicable for power class 3 UE for any channel bandwidths within the range 2 570 MHz
- 2 615 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is
within the range 2 605,5 MHz - 2 607,5 MHz and for carriers of 20 MHz bandwidth when carrier centre
frequency is within the range 2 597 MHz - 2 605 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB. For power class 2 UE for any channel bandwidths
within the range 2 570 MHz - 2 615 MHz, NS_44 shall apply. For power class 2 or 3 UE for carriers with
channel bandwidth overlapping the frequency range 2 615 MHz - 2 620 MHz the requirement applies with
the maximum output power configured to +19 dBm in the IE P-Max.

N/A.
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Spurious emission for UE co-existence
Protected band Frequency range (MHz) | Maximum MBW Note
NR Band
Level (MHz)
(dBm)

NOTE 24: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for
each assigned NR carrier used in the measurement due to 2" harmonic spurious emissions. An exception is
allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1 of ETSI
TS 138 101-1 [6]) for which the 2" harmonic totally or partially overlaps the Measurement Bandwidth
(MBW).

NOTE 25: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for
each assigned NR carrier used in the measurement due to 3™ harmonic spurious emissions. An exception is
allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1 of ETSI
TS 138 101-1 [6])) for which the 3™ harmonic totally or partially overlaps the Measurement Bandwidth
(MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in
the protected operating band.

NOTE 27: This requirement is applicable for any channel bandwidths within the range 1 920 MHz - 1 980 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
1927,5 MHz - 1 929,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 1 930 MHz - 1 938 MHz the requirement is applicable only for an uplink transmission bandwidth less
than or equal to 54 RB.

NOTE 27a: This requirement is applicable for channel bandwidths up to 20 MHz within the range 1 920 MHz - 1 980
MHz with the following restriction: for carriers of 15 MHz bandwidth when the carrier centre frequency is
within the range 1 927,5 MHz - 1 929,5 MHz and for carriers of 20 MHz bandwidth when the carrier centre
frequency is within the range 1 930 MHz - 1 938 MHz the requirement is applicable only for an uplink
transmission bandwidth less than or equal to 54 RB.

NOTES 28 to 33: N/A.

NOTE 34: This requirement is applicable for 5 and 10 MHz NR channel bandwidth allocated within 718 MHz - 728
MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less
than or equal to 30 RB with RBstart > 1 and RBstart < 48.

NOTE 35: This requirement is applicable in the case of a 10 MHz NR carrier confined within 703 MHz and 733 MHz,
otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTES 36 to 42: N/A.

NOTE 43: This requirement is applicable for NR channel bandwidth allocated within 1 920 MHz - 1 980 MHz.

NOTE: Tosmplify Table4.1.2.6.1.2.2-1, E-UTRA band numbers are listed for bands which are specified only
for E-UTRA operation or both E-UTRA and NR operation in ETS| TS 138 101-1 [6] or ETSI
TS 136 101 [14]. NR band numbers are listed for bands which are specified only for NR operation.

41.2.6.1.2.3 Additional spurious emissions

These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious
emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a
specific deployment scenario as part of the cell handover/broadcast message.

This clause specifies the requirements for the specified NR band for an additional spectrum emission requirement with
protected bands for different NS_values.

When "NS_04" isindicated in the cell (applicable to band n41):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-2 of ETSI
TS 138 521-1 [1] for power class 2 UE, and Table 6.2.3.5-3 of ETSI TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-1. This regquirement also
applies to the frequency ranges that are less than Foos (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.
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Table 4.1.2.6.1.2.3-1: Additional requirements for "NS_04"

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit (dBm) bandwidth
10, 15, 20, 40, 50, 60, 80, 90, 100
2495 =<f< 2496 -13 1 % of Channel BW
2490,5sf<2495 -13 1 MHz
0,009 < f<2490,5 -25 1 MHz

When "NS_17" isindicated in the cell (applicable to bands n28, n83):
The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-2. This requirement also

applies for the frequency ranges that are less than Foos (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-2: Additional requirements for "NS_17"

Frequency Channel bandwidth / Spectrum Measurement
band emission limit (dBm) bandwidth
(MHz) 5, 10 MHz

470=<f=<710 -26,2 6 MHz
NOTE: Applicable when the assigned E-UTRA carrier is confined within
718 MHz and 748 MHz and when the channel bandwidth used is
5 or 10 MHz.

When "NS_18" isindicated in the cell (applicable to bands n28, n83):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-8 of ETS
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-3. This requirement also

appliesfor the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-3: Additional requirements for "NS_18"

Frequency Channel bandwidth / Spectrum Measurement
range emission limit (dBm) bandwidth
(MHz) 5, 10, 15, 20, 30 MHz

692 - 698 -26,2 6 MHz

When "NS_05" or "NS_05U" isindicated in the cell (applicable to bands n1, n65, n84):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-6 of ETS
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-4. This requirement also

applies to the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-4: Additional requirements for "NS_05" and "NS_05U"

Frequency band Channel bandwidth (MHz) / Spectrum emission Measurement
(MHz) limit (dBm) bandwidth
5,10, 15, 20
1884,5=<f<1915,7 -41 300 kHz

When "NS 43" or "NS_43U" isindicated in the cell (applicable to bands n8, n81):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-10 of ETS
TS 138 521-1 [1] for power class 3 UE.
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The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-5. This requirement also

applies to the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-5: Additional requirement for "NS_43" and "NS_43U"

Frequency Channel bandwidth (MHz) / Spectrum emission limit | Measurement bandwidth
range (dBm)
(MHz) 5,10, 15
860 = f <890 -40 1 MHz
NOTE:  Applicable for 5 MHz and 15 MHz channel BW confined between 900 MHz and 915 MHz and
for 10 MHz channel BW confined between 905 MHz and 915 MHz.

When "NS_41" isindicated in the cell (applicable to band n50):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-20 of ETS
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-6. This requirement also

applies for the frequency ranges that are less than Foos (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-6: Additional requirements for NR channels
assigned within 1 432 MHz - 1 517 MHz for "NS_41"

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20, 40, 50, 60
1400=<f=<1427 -32 27 MHz
NOTE:  This requirement shall be verified with UE transmission power of 15 dBm.

When "NS_42" isindicated in the cell (applicable to band n50):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-21 of ETSI
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-7. This regquirement also
appliesfor the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.

Table 4.1.2.6.1.2.3-7: Additional requirements for NR channels
assigned within 1 432-1 517 MHz for "NS_42"

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5, 10, 15, 20, 40, 50, 60
1518 <f=<1520 -0,8 1 MHz
1520 <f=<1559 -30 1 MHz

When "NS_24" isindicated in the cell (applicable to band n65):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-17 of ETS
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-8. This requirement also

appliesfor the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth.
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Table 4.1.2.6.1.2.3-8: Additional requirements for "NS_24"

Frequency band Channel bandwidth / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
5 MHz, 10 MHz, 15 MHz, 20 MHz
2010=sf<2025 -50 1 MHz

NOTE: This requirement applies at a frequency offset equal or larger than 5 MHz from
the upper edge of the channel bandwidth, whenever these frequencies overlap
with the specified frequency band.

When "NS_47" isindicated in the cell (applicable to band n41):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-22 of ETSI
TS 138 521-1[1] for power class 3 UE.

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-23 of ETS
TS 138 521-1 [1] for power class 2 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-9. This requirement applies

when the NR carrier iswithin 2 545 MHz - 2 575 MHz. In the current release the requirement in Table 4.1.2.6.1.2.3-9
applies for 30 MHz channel bandwidth.

Table 4.1.2.6.1.2.3-9: Additional requirement for "NS_47"

Frequency band Channel bandwidth (MHz) / Measurement
(MHz) Spectrum emission limit bandwidth
(dBm)
30
2530=<f<2535 -25 1 MHz
2505=f=<2530 -30 1 MHz

When "NS_48" isindicated in the cell (applicable to bands n1, n84):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-24 of ETSI
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-10. This requirement also
appliesfor the frequency ranges that are less than Foog (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth. In the present release the requirement in Table 4.1.2.6.1.2.3-10 is applicable for 25, 30, 40 and 50 MHz
channel bandwidths.

Table 4.1.2.6.1.2.3-10: Additional requirements for "NS_48"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz)
E'ﬁgignbdazg 2 FDL low |- | FDL_high 50 1
Frequ((lejr;(g)range 1900 - 1915 155 5

NOTE: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s)
operating in the protected operating band.

When "NS_49" isindicated in the cell (applicable to bands n1, n84):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-33 of ETSI
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-11. This requirement also
applies for the frequency ranges that are less than Foos (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth. In the present release the requirement in Table 4.1.2.6.1.2.3-11 is applicable for 25, 30, 40 and 50 MHz
channel bandwidths.
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Table 4.1.2.6.1.2.3-11: Additional requirements for "NS_49"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz)
E-UTRA band 34 FDL_low - FDL_high -50 1
NR band n34

Frequency range 1 880 - 1 895 -40 1

Frequency range 1895 1915 -15,5 5
(note)

Frequency range 1915 - 1920 1,6 5
(note)

NOTE: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(S)
operating in the protected operating band.

When "NS_44" isindicated in the cell (applicable to band n38):

The measured UE mean power in the channel bandwidth shall fulfil requirementsin Table 6.2.3.5-31 of ETS
TS 138 521-1 [1] for power class 3 UE.

The power of any UE emission shall not exceed the levels specified in Table 4.1.2.6.1.2.3-12. This requirement also
applies for the frequency ranges that are less than Foos (MHZ) in Table 4.1.2.6.1.2.1-0 from the edge of the channel
bandwidth. In the present release the requirement in Table 4.1.2.6.1.2.3-12 is applicable for 25, 30 and 40 MHz channel
bandwidths.

Table 4.1.2.6.1.2.3-12; Additional requirements for "NS_44"

Protected band Frequency range (MHz) Maximum Level (dBm) MBW (MHz) NOTE
Frequency range 2 620 - 2 645 -15,5 5 1,2
Frequency range 2 645 - 2 690 -40 1 1

NOTE 1: This requirement is applicable for carriers confined in 2 570 MHz - 2 615 MHz.
NOTE 2: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the
protected operating band.

4.1.2.6.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.5.1 of the present document.

41.2.6.2 Void

41.2.6.3 Void

41.2.6.4 Void

41.2.6.5 Transmitter Spurious Emissions for UL-MIMO
41.2.6.5.1 Definition

For UE supporting UL MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter
effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products
are specified at each transmit antenna connector.

If UE is configured for transmission on a single-antenna port, the requirementsin clause 4.1.2.6.1 apply.

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.
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41.2.6.5.2 Limits

For UEs with two transmit antenna connectors in a closed-loop spatial multiplexing scheme, the requirements specified
in clause 4.1.2.6.1 apply. The requirements shall be met with the UL MIMO configurations described in
clause 4.1.2.2.5.

4.1.2.6.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.5.5 of the present document.

41.2.7 Receiver Reference Sensitivity Level
4.1.2.7.1 Receiver Reference Sensitivity Level for single carrier
412711 Definition

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports for al UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

In later subclauses of clause 4 where the value of REFSENS is used as a reference to set the corresponding requirement:

. in all bands, the UE shall be verified against those requirements by applying the REFSENS valuein
Table4.1.2.7.1.2-1with 2 Rx antenna ports tested;

o for bands where the UE isrequired to be equipped with 4 Rx antenna ports, the UE shall additionally be
verified against those requirements by applying the resulting REFSENS value derived from the requirement in
Table4.1.2.7.1.2-2 with 4 Rx antenna ports tested.

41.2.7.1.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS138101-1[6], clauses A.2.2.2, A.2.3.2, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters specified
inTable4.1.2.7.1.2-1 and Table 4.1.2.7.1.2-2.
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Table 4.1.2.7.1.2-1: Two antenna port reference sensitivity

Operating band / SCS / Channel bandwidth / Duplex-mode
Operating SCS 5 10 15 20 25 30 40 50 60 80 90 100 Duplex
Band kHz MHz MHz MHz MHz MHz MHz MHz | MHz MHz MHz MHz MHz Mode
(dBm) |(@Bm) |[(dBm) |(dBm) |(dBm) | (dBm) [(dBm) |(dBm) | (dBm) |[(dBm) |(dBm) |(dBm)
15 -99,3 | -96,1 | -943 | -93,1 | -92,0 -91,2 -89,9 |-88,9
nl 30 -964 | -944 | -933 | -921 -91,3 -90,0 |-89,0 FDD
60 -96,8 | -94,7 | -935 | -92;3 -91,4 -90,2 | -89,0
15 -96,3 | -93,1 | -91,3 | -90,1 -89 -88,2
n3 30 -934 | -91,4 | -90,3 | -89,1 -88,3 FDD
60 -93,8 | -91,7 | -905 | -89,3 -88,4
7 15 -97,3 | -941 | -92,3 | -91,1
(nor;e y [0 944 | -924 | 913 FDD
60 -948 | -92,7 | -915
15 -96,3 | -93,1 | -90,7 | -85,1
n8 30 -93,4 -91 -86,5 FDD
60
15 -96,3 | -93,1 | -90,3 | -89,1
n20 30 -93,4 | -90,4 | -89,3 FDD
60
15 -97,8 | -948 | -928 | -90,1
n28 30 -949 |-929 | -90,3 FDD
60
38 15 -99,3 | -96,1 | -943 | -93,0 | -92,0 -90,5 -89,4
(note 1) 30 -964 | -944 | -931 | -921 -90,6 -89,4 TDD
60 -96,8 | -94,7 | -934 | -92,3 -90,8 -89,6
15 -99,3 | -96,1 | -94,3 | -93,0 | -92,0 -91,2 -89,9 |-89,0
n40 30 -96,4 | -944 | -93,1 | -92,1 -91,3 -89,9 |-89,0 -88,1 -86,8 TDD
60 -96,8 | -94,7 | -934 | -92,;3 -91.4 -90,1 |-89,1 -88,2 -86,9
nal 15 -939 | -92,1 | -90,8 -88,3 -87,7 | -86,8
(note 1) 30 944 | -924 | -911 -89,6 -87,9 |-87,0 -86,1 -84,8 | -843 | -83,8 TDD
60 -948 | -92,7 | -914 -88,8 -88,1 |-87,1 -86,2 -849 | -844 | -839
15 -99.3 | -96,1 | -943 | -93,0 -89,9 |-89,0
n50 30 -96,4 | -944 | -93,1 -89,9 |-89,0 -88,1 -86,8 TDD
60 -96,8 | -94,7 | -934 -90,1 |-89,1 -88,2 -86,9
15 -99,3
n51 30 TDD
60
15 -98,8 | -956 | -93,8 | -92,6
né5 30 -959 | -939 | -92,8 FDD
60 -96,3 | -94,2 -93
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Operating band / SCS / Channel bandwidth / Duplex-mode

Operating SCS 5 10 15 20 25 30 40 50 60 80 90 100 Duplex
Band kHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mode
(dBm) |[(dBm) [(dBm) |(dBm) |[(dBm) | (dBm) |[(dBm) |(dBm) | (dBm) (dBm) |[(dBm) |(dBm)
n77 15 -94,1 -92,3 -91,0 -87,9 |-87,0
(notes 1&4) 30 -94.6 -92,6 -91,3 -88,1 |-87,2 -86,3 -85,0 -84,5 -84,0 TDD
60 - -95,0 -92,9 -91,6 -88,3 |-87,3 -86,4 -85,1 -84,6 -84,1
n78 15 -94,6 -92,8 -91,5 -88,4 | -87,5
(note 1) 30 -95,1 -93,1 -91,8 -88,6 |-87,7 -86,8 -85,5 -85,0 -84,5 TDD
60 -955 -93,4 -92,1 -88,8 | -87,8 -86,9 -85,6 -85,1 -84,6

NOTE 1: Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.

NOTE 2: The transmitter shall be set to Pumax as defined in clause 6.2.4 of ETSI TS 138 101-1 [6].

NOTE 3: The requirement is modified by -0,5 dB when the assigned NR channel bandwidth is confined within 1 475,9 MHz - 1 510,9 MHz.
NOTE 4: The requirement is modified by -0,5 dB when the assigned UE channel bandwidth is confined within 3 300 MHz - 3 800 MHz.
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For UE(s) equipped with 4 Rx antenna ports, reference sensitivity for 2Rx antenna portsin Table 4.1.2.7.1.2-1 shall be

modified by the amount given in ARig 4z in Table 4.1.2.7.1.2-2 for the applicable operating bands.

Table 4.1.2.7.1.2-2: Four antenna port reference sensitivity allowance ARg 4r

Operating band AR 4r (dB)
nl, n3, n40, n7, n38, n41 -2,7
n77,n78 -2,2

The reference sensitivity (REFSENS) requirement specified in Table 4.1.2.7.1.2-1 and Table 4.1.2.7.1.2-2 shall be met
with uplink transmission bandwidth less than or equal to that specified in Table 4.1.2.7.1.2-3.

Table 4.1.2.7.1.2-3: Uplink configuration for reference sensitivity

Operating band / SCS / Channel bandwidth / Duplex mode

Operating | SCS 5 10 15 20 25 30 40 50 60 80 90 100 |Duplex
Band kHz |MHz [MHz |MHz | MHz MHz |MHz [MHz |MHz |MHz | MHz |MHz | MHz Mode
15 25 50! 751 100t 1281 |128! | 128! | 128!
nl 30 24 361! 50! 641 641 641 641 FDD
60 10! 18 24 301! 30! 30! 30!
15 25 501! 501! 50! 50! 501!
n3 30 24 241 241 241 241 FDD
60 10! 10! 10! 10! 10!
15 25 50! 751 751
n7 30 24 361! 361 FDD
60 10! 18 181
15 25 251 20! 20!
n8 30 121 10! 10! FDD
60
15 25 201! 202 202
n20 30 10! 102 102 FDD
60
15 25 251 251 251
n28 30 10! 10! 10! FDD
60
15 25 50 75 100 128 160 | 216
n38 30 24 36 50 64 75 100 TDD
60 10 18 24 30 36 50
15 25 50 75 100 128 160 | 216 270
n40 30 24 36 50 64 75 100 128 | 162 216 TDD
60 10 18 24 30 36 50 64 75 100
15 50 75 100 160 | 216 270
n41 30 24 36 50 75 100 128 | 162 216 243 | 270 TDD
60 10 18 24 36 50 64 75 100 120 | 135
15 25 50 75 100 216 270
n50 30 24 36 50 100 128 | 162 |note 3 TDD
60 10 18 24 50 64 75 |note 3
15 25
n51 30 TDD
60
15 25 501! 751 1001
n65 30 24 36! 50! FDD
60 10! 18 24
15 50 75 100 216 270
n77 30 24 36 50 100 128 | 162 216 243 | 270 TDD
60 10 18 24 50 64 75 100 120 | 135
15 50 75 100 216 270
n78 30 24 36 50 100 128 | 162 216 243 | 270 TDD
60 10 18 24 50 64 75 100 120 | 135
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Operating band / SCS / Channel bandwidth / Duplex mode

Operating |SCS 5 10 15 20 25 30 40 50 60 80 90 100 | Duplex
Band kHz |MHz |MHz |MHz | MHz MHz |MHz |MHz |MHz |MHz | MHz |[MHz |[MHz | Mode

NOTE 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the
transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1 of ETSI TS 138 101-1 [6]).

NOTE 2: For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located
at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16;
for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6
and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz
SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the
case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;

NOTE 3: For DL channel bandwidths that do not have symmetric UL channel bandwidth, the highest valid UL
configuration with the lowest duplex distance shall be used.

41.2.7.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.6 of the present document.

4.1.2.7.2 Void
4.1.2.7.3 Void
4.1.2.7.4 Void
41275 Receiver Reference Sensitivity Level for UL-MIMO

For UE with two transmitter antenna connectors in a closed-loop spatial multiplexing scheme, the minimum
requirements specified in clause 4.1.2.7.1 shall be met with the UL MIMO configurations described in clause 4.1.2.2.5
and the reference measurement channels as specified in ETSI TS 138 101-1 [6], clauses A.2.2 and A.2.3 for CP-OFDM
waveforms shall apply. For UL MIMO, the parameter Pumax iSthetotal transmitter power over the two transmits power
over the two transmit antenna connectors.

4.1.2.8 Receiver Adjacent Channel Selectivity (ACS)
41281 Receiver Adjacent Channel Selectivity (ACS) for single carrier
41.28.1.1 Definition

Adjacent Channel Selectivity (ACS) is ameasure of areceiver's ability to receive an 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 istheratio of the receive filter attenuation on the assigned channel frequency to the receive filter
attenuation on the adjacent channel(s).

41.2.8.1.2 Limits

The UE shall fulfil the minimum requirements specified in Table 4.1.2.8.1.2-1 for NR bands with Fp__nigh < 2 700 MHz
and Fui_nigh < 2 700 MHz and the minimum requirements specified in Table 4.1.2.8.1.2-2. for NR bands with

FoL_tow> 3 300 MHz and FuL_jow> 3 300 MHz. These requirements apply for all values of an adjacent channel interferer
up to -25 dBm and for any SCS specified for the channel bandwidth of the wanted signal. However, it is not possible to
directly measure the ACS; instead, the lower and upper range of test parameters are chosen asin Table 4.1.2.8.1.2-3 and
Table 4.1.2.8.1.2-4 for verification of the requirements specified in Table 4.1.2.8.1.2-1, and asin Table 4.1.2.8.1.2-5
and Table 4.1.2.8.1.2-6 for verification of the requirements specified in Table 4.1.2.8.1.2-2. For these test parameters,
the throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in ETSI
TS 138 101-1[6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal asdescribed in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1). For operating bands with an unpaired
DL part (asnoted in Table 1.1-1), the requirements only apply for carriers assigned in the paired part.
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Table 4.1.2.8.1.2-1: ACS for NR bands with FpL_nigh <2 700 MHz and FuL_nigh < 2 700 MHz

RX parameter Units Channel bandwidth
5 MHz 10 MHz 15 MHz 20 MHz 25 MHz
ACS dB 33 33 30 27 26
RX parameter Units Channel bandwidth
30 MHz 40 MHz 50 MHz 60 MHz 80 MHz
ACS dB 25,5 24 23 22,5 21
RX parameter Units Channel bandwidth
90 MHz 100 MHz
ACS dB 20,5 20

Table 4.1.2.8.1.2-2: ACS for NR bands with Fp__jow 2 3 300 MHz and Fy_jow 2 3 300 MHz

RX parameter Units Channel bandwidth
10 MHz 15 MHz 20 MHz 40 MHz 50 MHz
ACS dB 33 33 33 33 33
RX parameter Units Channel bandwidth
60 MHz 80 MHz 90 MHz 100 MHz
ACS dB 33 33 33 33

Table 4.1.2.8.1.2-3: Test parameters for NR bands with
FDL_high <2 700 MHz and FUL_high <2700 MHz, case 1

RX parameter Units Channel bandwidth
5 MHz | 10MHz | 15MHz | 20MHz | 25MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + | REFSENS + | REFSENS + | REFSENS + REFSENS +
45,5 dB 45,5 dB 42,5 dB 39,5dB 38,5dB
BWinterferer MHz 5 5 5 5 5
Finterterer (Offset) MHz 5 7,5 10 12,5 15
/ / / / /
-5 -7,5 -10 -12,5 -15
RX parameter Units Channel bandwidth
30MHz | 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + | REFSENS + | REFSENS + | REFSENS + REFSENS +
38 dB 36,5 dB 35,5dB 35dB 33,5dB
BWinterferer MHz 5 5 5 5 5
Finterterer (Offset) MHz 17,5 22,5 27,5 32,5 42,5
/ / / / /
-17,5 -22,5 -27,5 -32,5 -42,5
RX parameter Units Channel bandwidth
90MHz [ 100 MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + REFSENS +
33dB 32,5dB
BWinterferer MHz 5 5
Finterferer (offset) MHz 47,5 52,5
/ /
-47,5 -52,5
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RX parameter

Units

Channel bandwidth

5 MHz

10 MHz

| 15MHz

| 20 MHz

| 25MHz

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lfc at the minimum UL configuration specified in

Table 4.1.2.7.1.2-3 with Pcmax_Lt,c defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

NOTE 2:

(| Finterferer] /SCS1 + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with 15 kHz SCS.

NOTE 3:

The interferer consists of the NR interferer RMC specified in ETSI TS 138 101-1 [6],

clauses A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the
DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.

Table 4.1.2.8.1.2-4: Test parameters for NR bands with
FoL_nhigh <2 700 MHz and Fuyc_nhigh < 2 700 MHz, case 2

RX parameter Units Channel bandwidth
5 MHz 10 MHz 15 MHz 20 MHz 25 MHz
Power in dBm -56,5 -56,5 -53,5 -50,5 -49,5
transmission
bandwidth
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 5 7,5 10 12,5 15
/ / / / /
-5 -7,5 -10 -12,5 -15
RX parameter Units Channel bandwidth
30 MHz 40 MHz 50 MHz 60 MHz 80 MHz
Power in dBm -49 -47 -46,5 -46 -44.5
transmission
bandwidth
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5 5 5 5
Finterferer (Offset) MHz 17,5 22,5 27,5 32,5 42,5
/ / / / /
-17,5 -22,5 -27,5 -32,5 -42.5
RX parameter Units Channel bandwidth
90 MHz 100 MHz
Power in dBm
transmission
bandwidth 44 43,5
configuration
Pinterferer dBm -25
BWinterferer MHz 5 5
Finterterer (Offset) MHz 47,5 52,5
/ /
-47,5 -52,5

NOTE 1: The transmitter shall be set to 24 dB below Pcmax_Lfc at the minimum UL configuration specified in

Table 4.1.2.7.1.2-3 with Pcmax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to

NOTE 2:

(| Finterferer] /SCS1 + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with 15 kHz SCS.

NOTE 3:

The interferer consists of the RMC specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2

with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.
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Table 4.1.2.8.1.2-5: Test parameters for NR bands with
FoL_jow 2 3 300 MHz and FuyL_jow 2 3 300 MHz, case 1

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm REFSENS + 14 dB
transmission
bandwidth
configuration
Pinterferer dBm REFSENS + 45,5 dB
BWinterferer MHz 10 15 20 40 50
Finterterer (Offset) MHz 10 15 20 40 50
/ / / / /
-10 -15 -20 -40 -50
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz | 100 MHz
Power in dBm
transmission
bandwidth REFSENS + 14 dB
configuration
Pinterferer dBm REFSENS + | REFSENS + | REFSENS + | REFSENS +
45,5 dB 45,5 dB 45,5 dB 45,5 dB
BWinterferer MHz 60 80 90 100
Finterterer (Offset) MHz 60 80 90 100
/ / / /
-60 -80 -90 -100
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcmax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
NOTE 2: The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to
(| Finterferer | /SCS1 + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3: The interferer consists of the RMC specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.
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Table 4.1.2.8.1.2-6: Test parameters for NR bands with
FoL_tow 2 3 300 MHz and Fy._jow 2 3 300 MHz, case 2

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm
transmission
bandwidth -56.5
configuration
Pinterferer dBm -25
BWinterferer MHz 10 15 20 40 50
Finterterer (Offset) MHz 10 15 20 40 50
/ / / / /
-10 -15 -20 -40 -50
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz | 100 MHz
Power in dBm
transmission
bandwidth -56.5
configuration
Pinterferer dBm -25 -25 -25 -25
BWinterferer MHz 60 80 90 100
Finterterer (Offset) MHz 60 80 90 100
/ / / /
-60 -80 -90 -100
NOTE 1: The transmitter shall be set to 24 dB below Pcwmax_Lfc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcmax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
NOTE 2: The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to
(| Finterferer | /SCS1 + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
The interferer is an NR signal with an SCS equal to that of the wanted signal.
NOTE 3: The interferer consists of the RMC specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.

4.1.2.8.1.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.7 of the present document.

41282

4.1.2.8.3

4.1.2.8.4

4.1.2.8.5

Void
Void
Void

Receiver Adjacent Channel Selectivity (ACS) for UL-MIMO

For UE(s) with two transmitter antenna connectors in a closed-loop spatial multiplexing scheme, the minimum
requirements specified in clause 4.1.2.8.1 shall be met with the UL-MIMO configurations described in clause 4.1.2.2.5.
For UL-MIMO, the parameter Pcmax L is defined as the total transmitter power over the two transmit antenna

connectors.
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4.1.2.9 Receiver Blocking Characteristics
41.29.1 Receiver Blocking characteristics for single carrier
41.29.1.1 Definition

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
ocCurs.

41.29.1.2 Limits

41.29.1.2.1 In-band blocking

For NR bands with Fp._nigh < 2 700 MHz and Fyc_nigh < 2 700 In-Band Blocking (I1BB)is defined for an unwanted
interfering signal within the range of 15 MHz below and 15 MHz above the UE receive band.

The throughput of the wanted signal shall be > 95 % of the maximum throughput of the reference measurement
channels as specified in ETSI TS 138 101-1 [6], A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern
OP.1 FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters
specified in Table 4.1.2.9.1.2.1-1 and Table 4.1.2.9.1.2.1-2. The relative throughput requirement shall be met for any
SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted
in Table 1.1-1), the requirements only apply for carriers assigned in the paired part.

Table 4.1.2.9.1.2.1-1: In-band blocking parameters for NR bands with
FoL_nhigh < 2 700 MHz and Fuyc_nigh < 2 700 MHz

RX parameter Units Channel bandwidth
5 MHz | 10MHz [ 15MHz | 20MHz [ 25MHz
Power in dBm REFSENS + channel specific value below
transmission dB 6 6 7 9 10
bandwidth
configuration
BWinterferer MHz 5
Floffset, case 1 MHz 7,5
Fioffset, case 2 MHz 12,5
RX parameter Units Channel bandwidth
30MHz | 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel specific value below
transmission dB 11 12 13 14 15
bandwidth
configuration
BWinterferer MHz 5
Fioffset, case 1 MHz 7,5
Floffset, case 2 MHz 12,5
RX parameter Units Channel bandwidth
90 MHz [ 100 MHz
Power in dBm REFSENS + channel specific
transmission value below
bandwidth dB 15,5 16
configuration
BWinterferer MHz 5
Fiofset, case 1 MHz 7,5
Fioffset, case 2 MHz 12,5
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcmax_Lt,c defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
NOTE 2: The interferer consists of the RMC specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1 and 15 kHz SCS.
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Table 4.1.2.9.1.2.1-2: In-band blocking for NR bands with
FDI__high <2 700 MHz and FUI__high <2 700 MHz

NR band Parameter Unit Case 1 Case 2 Case 3
Pinterferer dBm -56 -44 -15
Finterferer (offset) MHz -BWchannel/2 - < -BWchannel/2 -
Floffset, case 1 Floffset, case 2
and and
BWchannel/2 + = BWchannel/2 +
Floffset, case 1 Floffset, case 2
nl, n3, n7, |Finterferer MHz note 2 FoL_low - 15
n8, n20, to
n28, n38, FoL_nigh + 15
n40, n41,
n50, n51,
n65, n75,
n76
NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to
(| Fipterferer | /SCS1 + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in
MHz. The interferer is an NR signal with 15 kHz SCS.
NOTE 2: For each carrier frequency, the requirement applies for two interferer carrier frequencies:
a: -BWchannel/2 - Fioffset, case 1;
b: BWchannel/2 + Fioffset, case 1.

For NR bands with Fp._jow > 3 300 MHz and Fu._jow > 3 300 MHz In-Band Blocking (1BB) is defined for an unwanted
interfering signal falling into the UE receive band or into an immediately adjacent frequency range up to 3 X BWchane
below or above the UE receive band with BWchanne is the bandwidth of the wanted signal. The throughput of the wanted
signal shall be> 95 % of the maximum throughput of the reference measurement channels as specified in ETSI

TS 138 101-1[6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for
the DL-signal asdescribed in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters specified in
Table4.1.2.9.1.2.1-3 and Table 4.1.2.9.1.2.1-4. The relative throughput requirement shall be met for any SCS specified
for the channel bandwidth of the wanted signal.

Table 4.1.2.9.1.2.1-3: In-band blocking parameters for NR bands with
FoL_tow 2 3 300 MHz and Fuyr_jow 2 3 300 MHz

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6
bandwidth
configuration
BWinterferer MHz 10 15 20 40 50
Floffset, case 1 MHz 15 22,5 30 60 75
Foffset, case 2 MHz 25 37,5 50 100 125
RX parameter Units Channel bandwidth
60MHz [ 80MHz | 90MHz [ 100 MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6
bandwidth
configuration
BWinterferer MHz 60 80 90 100
Floffset, case 1 MHz 90 120 135 150
Fioffset, case 2 MHz 150 200 225 250
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_Lfc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcmax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
NOTE 2: The interferer consists of the RMC specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2
with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.
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Table 4.1.2.9.1.2.1-4: In-band blocking for NR bands with
FoL_tlow2 3 300 MHz and Fuy,_jow2 3 300 MHz

NR band Parameter Unit Case 1l Case 2
Pinterferer dBm -56 -44
n77,n78 Finterferer (Offset) MHz -BWchanne/2 - < -BWchannel/2 -
Floffset, case 1 Floffset, case 2
and and

BW channel/2 +

Floffset, case 1

= BWchannel/2 +

Floffset, case 2

Finterferer

Note 2

FDL_Iow - 3 x BWchannel
to
FDL_high + 3 x BWchannel

NOTE 2:

NOTE 3:

to that of the wanted signal.

For each carrier frequency, the requirement applies for two interferer carrier
frequencies: a: - BWchannel/2 - Fioffset, case 1; b: BWchannel/2 + Fioffset, case 1.
BWchannel denotes the channel bandwidth of the wanted signal.

NOTE 1: The absolute value of the interferer offset Finterferer (offset) shall be further
adjusted to ([|Finterferer|/SCS] + 0,5)SCS MHz with SCS the sub-carrier spacing
of the wanted signal in MHz. The interferer is an NR signal with an SCS equal

41.29.1.2.2

Out-of-band blocking

For NR bands with Fp_pigh < 2 700 MHz and FuL_nigh < 2 700 MHz out-of-band band blocking is defined for an
unwanted CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band. The
throughput of the wanted signal shall be > 95 % of the maximum throughput of the reference measurement channels as
specified in ETSI TS 138 101-1 [6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters specified
inTable4.1.2.9.1.2.2-1 and Table 4.1.2.9.1.2.2-2. The relative throughput requirement shall be met for any SCS
specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted in
Table 1.1-1), the requirements only apply for carriers assigned in the paired part.

Table 4.1.2.9.1.2.2-1: Out-of-band blocking parameters for NR bands with
FoL_high <2 700 MHz and Fui_high <2 700 MHz

Channel bandwidth

RX parameter | Units 5MHz | 10MHz | 15MHz | 20MHz 25 MHz
Power in dBm REFSENS + channel specific value below
transmission dB 6 6 7 9 10
bandwidth
configuration
RX parameter Units Channel bandwidth
30MHz | 40MHz | 50MHz | 60MHz 80 MHz
Power in dBm REFSENS + channel specific value below
transmission
bandwidth dB 11 12 13 14 15
configuration
. Channel bandwidth
RX parameter Units 90 MHz [ 100 MHz
Power in dBm REFSENS + channel specific
transmission value below
bandwidth dB 15,5 16
configuration
NOTE: The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcwvax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
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FDl__high <2 700 MHz and FUl__high <2 700 MHz

NR band Parameter Unit Range 1 Range 2 Range 3
nl, n3, n7, n8, Pinterferer dBm -44 -30 -15
n20, n28, n38, Finterterer (CW) MHz 1<f<FpLiow-85
n40. n41, n50. -60 <f- FCI)D;__lOW <-15 | -85<f- FODrL_Iow <-60 or

1 7 i =
ns1, 2@%’ n7s, 15 < f- FoL nigh < 60 | 60 = f - FoL nigh < 85 FDL;“'E“ZJ'?gg f
NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer >

6 000 MHz.

For band 51 the FoL nigh of band 50 is applied as FoL_nigh for band 51. For band 50, the FpL_iow Of band 51 is
applied as For_iow for band 50.

For band 76 the FoL_nigh of band 75 is applied as FoL_nigh for band 76. For band 75, the FpL_iow Of band 76 is
applied as For_iow for band 75.

For UEs supporting both bands 38 and 41, the For_nigh and For_iow Of band 41 is applied as Fo._nigh and
FoL_iow for band 38.

Void.

Void.

Void.

NOTE 2:
NOTE 3:
NOTE 4:
NOTE 5:

NOTE 6:
NOTE 7:

For interferer frequencies acrossranges 1, 2 and 3in Table 4.1.2.9.1.2.2-2, a maximum of:
|max{24,6 - [n - Ngg/61}/min{|n - Ngs/10], 5}

exceptions are allowed for spurious response frequenciesin each assigned frequency channel when measured using a
step size of mMinBW.d2/59 MHz with N the number of resource blocks in the downlink transmission bandwidth

configuration, BWchame iS the bandwidth of the frequency channel in MHz and n =1, 2, 3 for SCS= 15, 30, 60 kHz,
respectively. For these exceptions, the requirementsin clause 4.1.2.10 apply.

For NR bands with FpL_jon> 3 300 MHz and FuL_jow> 3 300 MHz out-of-band band blocking is defined for an unwanted
CW interfering signal falling outside a frequency range up to 3 x BWchane below or from 3 x BWchamne above the UE
receive band, where BWchame iS the channel bandwidth. The throughput of the wanted signal shall be > 95 % of the
maximum throughput of the reference measurement channels as specified in ETS| TS 138 101-1 [6], clauses A.2.2,
A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETS
TS 138 101-1[6], clauses A.5.1.1/A.5.2.1) with parameters specified in Table 4.1.2.9.1.2.2-3 and Table 4.1.2.9.1.2.2-4.
The relative throughput reguirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 4.1.2.9.1.2.2-3: Out-of-band blocking parameters for NR bands with
FoL_tow 2 3 300 MHz and Fuyr_jow 2 3 300 MHz

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6 7 9 9 9
bandwidth
configuration
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz | 100 MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 9 9 9 9
bandwidth
configuration
NOTE:  The transmitter shall be set to 4 dB below Pcmax_Ltc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcwvax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
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Table 4.1.2.9.1.2.2-4: Out of-band blocking for NR bands with
FoL_tow 2 3 300 MHz and Fuy_jow 2 3 300 MHz

NR band Parameter Unit Rangel Range 2 Range 3
n77,n78 Pinterferer dBm -44 -30 -15
(note 3) Finterferer (CW) MHz ~ _ _ -200 < f - FDL_Iow 1sfs FDL_IoW -
60 <f- FoLjow<-3 <-MAX(60,3x  |MAX(200, 3 x BWchame)
BW channel
or BW channel) c MO/&X(ZOO 3
or DL_high + , 9 X
<f-
3 XFBW(_:har:eé(;f MAX(GO, 3 x BWChanneI) BWChanneI)
DL_high < f - FoL nigh < 200 <f<12 750

NOTE 1: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm for Finterferer > 6 000 MHz.

NOTE 2: BWocnannel denotes the channel bandwidth of the wanted signal.

NOTE 3: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer > 2 700 MHz
and Finterferer < 4 800 MHz. For BWchannel > 15 MHz, the requirement for Range 1 is not applicable and Range 2
applies from the frequency offset of 3 x BWchannel from the band edge. For BWchannel larger than 60 MHz, the
requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3 X BWchannel from
the band edge.

NOTE 4: The power level of the interferer (Pinterterer) for Range 3 shall be modified to -20 dBm, for Finterferer > 3 650 MHz
and Finterferer < 5 750 MHz. For BWchannel 2 40 MHz, the requirement for Range 2 is not applicable and Range 3
applies from the frequency offset of 3 x BWchannel from the band edge.

For interferer frequencies acrossranges 1, 2 and 3 in Table 4.1.2.9.1.2.2-4, a maximum of
|max{24,6 - [n - Ngg/61}/min{|n - Ngs/10], 5}

Exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a
step size of minBW,..42/59 MHz withn, the number of resource blocks in the downlink transmission bandwidth

configuration, BWchame the bandwidth of the frequency channel in MHz and n =1, 2, 3 for SCS = 15, 30, 60 kHz,
respectively. For these exceptions, the requirementsin clause 4.1.2.10 apply.

41.2.9.1.2.3 Narrow band blocking

This requirement is the measure of areceiver's ability to receive aNR signal at its assigned channel frequency in the
presence of an unwanted narrow band CW interferer at a frequency, which isless than the nominal channel spacing.

The relative throughput shall be> 95 % of the maximum throughput of the reference measurement channels as
specified in ETS| TS 138 101-1 [6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1
FDD/TDD for the DL-signal asdescribed in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters specified
in Table 4.1.2.9.1.2.3-1. For operating bands with an unpaired DL part (as noted in Table 1.1-1), the requirements only
apply for carriers assigned in the paired part.
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NR Parameter Unit Channel Bandwidth
band 5 MHz 10MHz | 15MHz [20MHz | 25MHz | 30MHz [ 40MHz [ 50MHz [ 60 MHz | 80 MHz [ 90 MHz [ 100 MHz
nl, n3, dBm Prersens + channel-bandwidth specific value below
n7, ng, 16 13 14 16 16 16 16 16 16 16 16 16
n20, Puwv (CW) dBm -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55 -55
n28, Fuw (offset SCS= MHz 2,7075 5,2125 7,7025 10,2075 | 13,0275 15,6075 20,5575 25,7025 NA NA NA NA
n3s, 15 kHz)
n4o0, Fuw (offset SCS= MHz NA NA NA NA NA NA NA NA 30,855 40,935 45,915 50,865
n4l, 30 kHz)
n50,
n51,
ne5,
n75,
n76
NOTE 1: The transmitter shall be set a 4 dB below Pcwmax_Lt.c at the minimum UL configuration specified in Table 4.1.2.7.1.2-3 with Pcuax_Lic defined in clause 6.2.4 of ETSI
TS 138 101-1 [6].
NOTE 2: Reference measurement channel is specified in ETSI TS 138 101-1 [6], clauses A.3.2 and A.3.3 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in ETSI
TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1.
NOTE 3: The Prersens power level is specified in Table 4.1.2.7.1.2-1 and Table 4.1.2.7.1.2-2 for two and four antenna ports, respectively.
41.29.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.7 of the present document.

4.1.29.2

41293

41294

41295

For UE with two transmitter antenna connectors in a closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 4.1.2.9.1 shall be met with the

Void
Void
Void

Receiver Blocking characteristics for UL-MIMO

UL-MIMO configurations described in clause 4.1.2.2.5. For UL-MIMO, the parameter Pcuax_1 IS defined as the total transmitter power over the two transmit antenna

connectors.

ETSI




60 ETSI EN 301 908-25 V15.1.1 (2024-10)

4.1.2.10 Receiver Spurious Response
4.1.2.10.1 Receiver Spurious Response for single carrier
41.2.10.11 Definition

Spurious response is a measure of the ability of the receiver to receive awanted 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 for which aresponse is obtained, i.e. for which the out-of-band blocking limit as specified in clause 4.1.2.9.1
is not met.

41.2.10.1.2 Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS138101-1[6], clauses A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the
DL-signal asdescribed in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters for the wanted signal as
specified in Table 4.1.2.10.1.2-1 for NR bands with Fp__nigh < 2 700 MHz and Fu,_nigh <2 700 MHz and in

Table 4.1.2.10.1.2-2 for NR bands with FpL_nigh > 3 300 MHz and Fu,_nigh > 3 300 MHz and for the interferer as
specified in Table 4.1.2.10.1.2-3. The relative throughput requirement shall be met for any SCS specified for the
channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted in Table 1.1-1), the
requirements only apply for carriers assigned in the paired part.

Table 4.1.2.10.1.2-1: Spurious response parameters for NR bands with
FoL_nhigh <2 700 MHz and Fuyc_high <2 700 MHz

RX parameter Units Channel bandwidth
5 MHz | 10MHz [ 15MHz | 20MHz | 25MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6 6 7 9 10
bandwidth
configuration
RX parameter Units Channel bandwidth
30MHz | 40MHz | 50MHz | 60MHz | 80MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 11 12 13 14 15
bandwidth
configuration
: Channel bandwidth
RX parameter Units 90 MHz [ 100 MHz
Power in dBm REFSENS + channel
transmission bandwidth specific value
bandwidth below
configuration dB 15,5 | 16
NOTE:  The transmitter shall be set to 4 dB below Pcmax_L tc at the minimum UL configuration specified in
Table 4.1.2.7.1.2-3 with Pcmax_1c defined in clause 6.2.4 in ETSI TS 138 101-1 [6].
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FoL_low2 3 300 MHz and FuyL_jow2 3 300 MHz

Table 4.1.2.10.1.2-2: Spurious response parameters for NR bands with

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 40MHz | 50MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 6 7 9 9 9
bandwidth
configuration
RX parameter Units Channel bandwidth
60MHz | 80MHz | 90MHz [ 100MHz
Power in dBm REFSENS + channel bandwidth specific value below
transmission dB 9 9 9 9
bandwidth
configuration
NOTE: The transmitter shall be set to 4 dB below Pcmax_L t.c at the minimum UL configuration specified in
Table 4.1.2.7.1.2.3 with Pcvwax_Lt,c defined in clause 6.2.4in ETSI TS 138 101-1 [6]
Table 4.1.2.10.1.2-3: Spurious response
Parameter Unit Level
Pinterferer (CW) dBm -44
Finterferer MHz Spurious response frequencies
4.1.2.10.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.9.1 of the present document.

4.1.2.10.2

4.1.2.10.3

41.2.10.4

4.1.2.10.5

4.1.2.10.5.1

Spurious response verifies the ability of the UE that supports UL MIMO 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 aresponse is obtained i.e. for which the out of band blocking for UL MIMO limit as

Void

Void

Void

Receiver spurious response for UL-MIMO

Definition

specified in clause 4.1.2.9.5 is not met.

4.1.2.10.5.2

The throughput measurement derived in the test procedure shall be> 95 % of the maximum throughput of the reference
measurement channels as specified in ETSI TS 138 521-1 [1], clause A.3 with parameters specified in

Limits

Tables4.1.2.10.5-1 and 4.1.2.10.5-2.
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Table 4.1.2.10.5-1: Spurious response parameters

RX parameter Units Channel bandwidth
10MHz | 15MHz | 20MHz | 30MHz | 40MHz
Power in dBm REFSENS + channel specific value below
transmission dB 6 7 9 9 9
bandwidth
configuration
RX parameter Units Channel bandwidth
50MHz [ 60MHz | 80MHz | 90MHz 100 MHz
Power in dBm REFSENS + channel specific value below
transmission dB 9 9 9 9 9
bandwidth
configuration
NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L with Pcwax_L as defined in clause 6.2.4 of ETSI
TS 138 101-1 [6].
NOTE 2: The reference measurement channel is specified in clause A.3 of ETSI TS 138 101-1 [6] with one
sided dynamic OCNG Pattern OP.1 FDD/TDD as described in clauses A.5.1.1/A.5.2.1 in ETSI
TS 138 101-1 [6].

Table 4.1.2.10.5-2: Spurious Response

Parameter Unit Level
Plnterferer
(W) dBm -44
Finterferer MHz Spurious response frequencies
4.1.2.10.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.9 of the present document.

4.1.2.11 Receiver Intermodulation Characteristic
412111 Receiver Intermodulation Characteristic for single carrier
4.1.2.11.1.1 Definition

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.

41.2.11.1.2 Limits

The wideband intermodulation requirement is defined using a CW carrier and modulated NR signal asinterferer 1 and
interferer 2 respectively.

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
ETSI TS138101-1[6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Peattern OP.1 FDD/TDD
for the DL-signal asdescribed in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1) with parameters specified in
Table4.1.2.11.1.2-1 for NR bands with FoL nigh < 2 700 MHz and Fuc_nigh <2 700 MHz and Table 4.1.2.11.1.2-2 for NR
bands with Fp__jow > 3 300 MHz and Fu._jow > 3 300 MHz. The relative throughput requirement shall be met for any
SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted
in Table 1.1-1), the requirements only apply for carriers assigned in the paired part.
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Table 4.1.2.11.1.2-1: Wide band intermodulation parameters for NR bands with Fp__nigh <2 700 MHz and Fuyi_high <2 700 MHz

Rx parameter Units Channel bandwidth
5 10 15 20 25 30 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz MHz | MHz MHz MHz
Pw in Transmission REFSENS + channel bandwidth specific value below
Bandwidth dBm
Configuration, per CC 6 6 7 9 10 11 12 13 14 15 15 16
Pinterferer 1 dBm -46
(Cw)
Pinterferer 2 dBm -46
(Modulated)
BW interferer 2 MHz 5
Finterferer 1 MHz - BWchame 12 - 7,5
(Offset) /
+ BWChanneI /2 + 7;5
Finterferer 2 MHz 2 X Finterferer 1
(Offset)
NOTE 1: The transmitter shall be set to 4 dB below Pcwmax_Lf.c at the minimum UL configuration specified in Table 4.1.2.7.1.2-3 with
Pcmax_Ltc defined in clause 6.2.4 of ETSI TS 138 101-1 [6].
NOTE 2: Reference measurement channel is specified in ETSI TS 138 101-1 [6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6] clauses A.5.1.1/A.5.2.1).
NOTE 3: The modulated interferer consists of the Reference measurement channel specified in ETSI TS 138 101-1 [6], clauses A.3.2.2
and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6],
clauses A.5.1.1/A.5.2.1 and 15 kHz SCS.
NOTE 4: The Finterferer 1 (Offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre
frequency of the CW interferer and Finterferer 2 (Offset) is the frequency separation of the centre frequency of the carrier closest to
the interferer and the centre frequency of the modulated interferer.
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Table 4.1.2.11.1.2-2: Wide band intermodulation parameters for NR bands with Fp__jow 2 3 300 MHz and Fyi_jow 2 3 300 MHz

Channel bandwidth

Rx parameter Units 10 20 40 50 60 80 90 100
MHz MHz MHz MHz MHz MHz MHz MHz
Pw in Transmission
Bandwidth Configuration, dBm REFSENS + 6
per CC
Plnterferer 1
(CW) dBm -46
leen‘ererz
(Modulated) dBm 46
BW nterterer 2 MHz BW channel
FI terf 1 -2 % BWChanne\
nterferer MHZ /
Offset
( ) +2 X BWchannel
ig%ﬁg{)z MHz 2 X Finterferer 1

NOTE 1: The transmitter shall be set to 4 dB below Pcmax_L.f,c at the minimum UL configuration specified in Table 4.1.2.7.1.2-3 with Pcvax_Lf,c defined in
clause 6.2.4 of ETSI TS 138 101-1 [6].

NOTE 2: Reference measurement channel is specified in ETSI TS 138 101-1 [6], clauses A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern
OP.1 FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1).

NOTE 3: The modulated interferer consists of the Reference measurement channel specified in ETSI TS 138 101-1 [6], clauses A.3.2.2 and A.3.3.2 with one sided
dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in ETSI TS 138 101-1 [6], clauses A.5.1.1/A.5.2.1 and the same SCS as the
wanted signal.

NOTE 4: The Fintererer 1 (Offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the CW
interferer and Finterferer 2 (Offset) is the frequency separation of the centre frequency of the carrier closest to the interferer and the centre frequency of the
modulated interferer.
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4.1.2.11.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.10 of the present document.

41.211.2 Void
41.211.3 Void
4.1.2.11.4 Void
41.2.11.5 Receiver Intermodulation Characteristic for UL-MIMO

For UE(s) with two transmitter antenna connectors in a closed-loop spatial multiplexing scheme, the minimum
requirementsin clause 4.1.2.11.1 shall be met with the UL-MIMO configurations described in clause 4.1.2.2.5. For
UL-MIMO, the parameter Pcuwax L is defined as the total transmitter power over the two transmit antenna connectors.

4.1.2.12 Receiver Spurious Emissions
412121 Receiver Spurious Emissions for single carrier
41.2.12.11 Definition

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

4.1.2.12.1.2 Limits

The power of any spurious emission shall not exceed the maximum level specifiedin Table 4.1.2.12.1.2-1.

Table 4.1.2.12.1.2-1: General receiver spurious emission requirements

Frequency range Measurement Maximum Note
bandwidth level
30 MHz <f<1 GHz 100 kHz -57 dBm
1GHz<f<12,75 GHz 1 MHz -47 dBm
12,75 GHz < f < 5" harmonic of 1 MHz -47 dBm 2

the upper frequency edge of the
DL operating band in GHz
12,75 GHz - 26 GHz 1 MHz -47 dBm 3
NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given by
PDCCH as defined in ETSI TS 138 101-1 [6] clause C.3.1.
NOTE 2: Applies for Band that the upper frequency edge of the DL Band more than 2,69 GHz.
NOTE 3: Applies for Band that the upper frequency edge of the DL Band more than 5,2 GHz.

4.1.2.12.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.11 of the present document.

412122 Void
41.2.12.3 Void
412124 Void
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4.1.2.13 Transmit OFF Power
4.1.2.13.1 Transmit OFF Power for Single Carrier

4.1.2.13.1.1 Definition

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 on any of its ports. An excess transmit OFF
power potentially increases the Rise Over Thermal (ROT) and therefore reduces the cell coverage areafor other UEs.

The transmit OFF power is defined as the mean power in aduration of at least one sub-frame (1 ms) excluding any
transient periods.

4121312 Limits
The transmit OFF power shall not exceed the values specified in Table 4.1.2.13.1.2-1.

Table 4.1.2.13.1.2-1: Transmit OFF power

Channel Transmit OFF power Measurement
bandwidth (dBm) bandwidth
(MHz) f<3,0GHz 3,0GHz <f<6,0 GHz (MHz)

5 -48,5 -48,2 4,515
10 -48,5 -48,2 9,375
15 -48,5 -48,2 14,235
20 -48,5 -48,2 19,095
25 -48,5 -48,2 23,955
30 -48,5 -48,2 28,815
40 -48,5 -48,2 38,895
50 -48,3 -48,2 48,615
60 -48,3 -48,2 58,35
80 -48,3 -48,2 78,15
90 -48,3 -48,2 88,23
100 -48,3 -48,2 98,31

4.1.2.13.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.12.1 of the present document.

412132 Void

41.2.13.3 Void

4.1.2.13.4 Void

4.1.2.135 Transmit OFF Power for UL-MIMO
4121351 Definition

The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one
sub-frame (1 ms) excluding any transient periods.

4.1.2.13.5.2 Limits

The transmit OFF power at each transmit antenna connector shall not exceed the values specified in clause 4.1.2.13.1.

4.1.2.13.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.1.3.12.5 of the present document.
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4.2 Technical requirements specification for Frequency
Range 2

4.2.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with itsintended use. The egquipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.2.2 Conformance requirements

4220 General

The requirementsin the present document are based on the assumption that the operating band (see tables 1.2-1 through
1.2-5) is shared between systems of the IMT family (for band 3 and 8 also GSM) or systems having compatible
characteristics.

4221 Introduction

To meet the essential requirement under article 3.2 of Directive 2014/53/EU [i.2] for IMT User Equipment (UE), a set
of essential parametersin addition to thosein ETSI EN 301 908-1 [i.12] have been identified. Table 4.2.2.1-1 provides
a cross reference between these essential parameters and the corresponding technical requirements for equipment within
the scope of the present document.

Table 4.2.2.1-1: Cross references

Essential parameter Corresponding technical requirements Corresponding
test suite
Transmitter spectrum mask 4.2.2.4 Transmitter spectrum emissions mask 5.2.33
Transmitter unwanted emissions in the 4.2.2.5 Transmitter adjacent channel leakage power 5.2.34
out-of-band domain ratio
Transmitter unwanted emissions in the . . _
spurious domain 4.2.2.6 Transmitter spurious emissions 5.2.35
Transmitter power limits 4.2.2.2 Transmitter maximum output power 5231
Transmitter Power Control (TPC) 4.2.2.3 Transmitter minimum output power 5.2.3.2
Transmitter power accuracy 4.2.2.2 Transmitter maximum output power 5.2.3.1
secelyer unwanted emissions in the spurious 4.2.2.10 Receiver spurious emissions 5.2.3.9
omain
Rece!ver blocklng_ - 4.2.2.9 Receiver Blocking characteristics 5.2.3.8
Receiver desensitization
Receiver adjacent signal selectivity 4.2.2.8 Receiver Adjacent Channel Selectivity (ACS) 5.2.3.7
Receiver sensitivity 4.2.2.7 Receiver Reference Sensitivity Level 5.2.3.6

Equipment operating under the control of a ETSI EN 301 908-1 [i.12], clause 4.2.4 Control and
network Monitoring functions

Unless otherwise stated, the transmitter characteristics are specified Over The Air (OTA) with asingle or multiple
transmit chains and the receiver characteristics are specified OTA aswell.

4.2.2.2 Transmitter Maximum Output Power
42221 Transmitter maximum output power for Single Carrier
422210 General

Power class 1, 2, 3 and 4 are specified based on the assumption of certain UE types with specific device architectures.
The UE types can be found in Table 4.2.2.2.1.0-1.
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Table 4.2.2.2.1.0-1: Assumption of UE Types

UE Power class UE type
1 Fixed wireless access (FWA) UE
2 Vehicular UE
3 Handheld UE
4 High power non-handheld UE

Power class 3 is the default power class.

42221.1 Definition

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration unless otherwise stated. The period of measurement shall be at
least one sub frame (1 ms).

The maximum allowed EIRP is derived from regulatory reguirements [i.28]. The requirements are verified with the test
metrics of the total component of EIRP (Link=TX beam peak direction, Meas=Link angle).

422212 Limits

The UE maximum output power limits for power class 3 are listed in Table 4.2.2.2.1.2-3.
Table 4.2.2.2.1.2-1: Void
Table 4.2.2.2.1.2-2: Void

Table 4.2.2.2.1.2-3: UE maximum output power limits for power class 3

Operating band | Max EIRP (dBm)
n257 43
n258 43

Table 4.2.2.2.1.2-4: Void

422213 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.1 of the present document.

4.2.2.3 Transmitter Minimum Output Power
42231 Transmitter Minimum Output Power for Single Carrier
422311 Definition

The minimum output power of the UE is defined as the EIRP 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 at least one sub frame (1 ms).

422312 Limits

Table 4.2.2.3.1.2-1: Void

For power class 3 UESs, the minimum output power shall not exceed the values specified in Table 4.2.2.3.1.2-2 for each
operating band supported. The minimum power is verified in beam locked mode with the test metric of EIRP (Link=TX
beam peak direction, Meas=Link angle).
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Table 4.2.2.3.1.2-2: Minimum output power for power class 3

Operating band Channel bandwidth Minimum output power Measurement bandwidth
(MHz) (dBm) (MHz)
n257, n258 50 -8,79 47,58
100 -8,08 95,16
200 -6,94 190,20
400 -4,6 380,28
42.23.13 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.2 of the present document.

4.2.2.4 Transmitter Spectrum Emission Mask
42241 Transmitter Spectrum Emission Mask for Single Carrier
422411 Definition

The spectrum emission mask of the UE applies to frequencies (Afoos) starting from the + edge of the assigned NR
channel bandwidth.

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.

42.24.1.2 Limits

The power of any UE emission shall not exceed the levels specified in Table 4.2.2.4.1.2-1 for the specified channel
bandwidth. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak
direction, Meas=TRP grid). The requirementsin clause 4.2.2.4.1.2 only apply when both UL and DL of aUE are
configured for single CC operation, and they are of the same bandwidth. All out of band emissions for range 2 are TRP.

Table 4.2.2.4.1.2-1: General NR spectrum emission mask
for frequency range 2: 23,45 GHz < f < 32,125 GHz

Spectrum emission limit (dBm)/ Channel bandwidth
Afoos 50 100 200 400 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+0-5 -1,79 -1,79 -1,79 -1,79 1 MHz
+5-10 -9,79 -1,79 -1,79 -1,79 1 MHz
+10-20 -9,79 -9,79 -1,79 -1,79 1 MHz
+20-40 -9,79 -9,79 -9,79 -1,79 1 MHz
+40-100 -9,79 -9,79 -9,79 -9,79 1 MHz
+ 100 - 200 -9,79 -9,79 -9,79 1 MHz
+ 200 - 400 -9,79 -9,79 1 MHz
+ 400 - 800 -9,79 1 MHz
NOTE 1: At the boundary of spectrum emission limit, the first and last
measurement position with a 1 MHz filter is the inside of
+0,5 MHz and -0,5 MHz, respectively.
NOTE 2: The measurements are to be performed above the upper
edge of the channel and below the lower edge of the channel.

422413 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.3.1 of the present document.
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4.2.2.5 Transmitter Adjacent Channel Leakage Power Ratio
42251 Transmitter Adjacent Channel Leakage Power Ratio for Single Carrier
422511 Definition

NR Adjacent Channel Leakage power Ratio (NRacLr) isthe ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing.

42.25.1.2 Limits

The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with
measurement bandwidths specified in Table 4.2.2.5.1.2-1.

If the measured adjacent channel power is greater than -35 dBm then the NRacLr shall be higher than the value
specified in Table 4.2.2.5.1.2-1. The requirement is verified in beam locked mode with the test metric of TRP
(Link=TX beam peak direction, Meas=TRP grid).

Table 4.2.2.5.1.2-1: General requirements for NRacir for 23,45 GHz < f < 30,3 GHz

Channel bandwidth / NRacLr/ Measurement bandwidth
Test ID 50 100 200 400
MHz MHz MHz MHz
1-2 and 4-5 12,9 dB 12,51 dB 12,34 dB 11,94
3 and 6 12,92 12,55 12,41 11,94
NRactr for band n257, n258 7-9 12,85 12,41 12,15 11,16
10-12 12,64 12,02 11,44 10,04
13-15 12,83 12,38 12,04 11,01
NR channel Measurement 47,58 MHz 95,16 MHz | 190,20 MHz | 380,28 MHz
bandwidth
Adjacent channel centre +50 +100,0 +200 +400
frequency offset [MHZ] / / / /
-50 -100,0 -200 -400

NOTE: Test ID are in Table 5.2.3.4.1.1.1-1.

4.2.25.1.3

The conformance tests for this requirement shall be as defined in clause 5.2.3.4.1 of the present document.

Conformance

4.2.2.6 Transmitter Spurious Emissions
42.26.1 Transmitter Spurious Emissions for Single Carrier
4226.1.1 Definition

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 requirementsin line with
Recommendation ITU-R SM.329 [i.4] and NR operating band requirement to address UE co-existence. Spurious

emissions are measured as TRP.

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.
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4.2.2.6.1.2 Limits

42.2.6.1.2.1 Spurious emission limits

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than Foos (MHZ) in
Table 4.2.2.6.1.2-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limitsin
Table4.2.2.6.1.2-2 apply for al transmitter band configurations (NRB) and channel bandwidths. The requirement is
verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

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 4.2.2.6.1.2-1: Boundary between NR out of band and spurious emission domain

Channel 50 100 200 400
bandwidth MHz MHz MHz MHz

OOB boundary
Foos (MH2) 100 200 400 800

Table 4.2.2.6.1.2-2: Spurious emissions limits (ERC/REC 74-01 [i.13])

Frequency Range Maximum Level |Measurement bandwidth | NOTE
30 MHz < f <1 000 MHz -36 dBm 100 kHz 1
1GHz<f=<7,25GHz -30 dBm 1 MHz 1
1
7,25 GHz < f < 2" harmonic of -13 dBm 1 MHz 2
the upper frequency edge of the 1
UL operating band in GHz -10 dBm 100 MHz 2
3

NOTE 1: The metric for unwanted emissions is TRP. However, the maximum EIRP (ERP)
metric is valid as long as the max EIRP (ERP) does not hit the TRP limit.

NOTE 2: Both limits are simultaneously applicable.

NOTE 3: This requirement also applies for the frequency ranges that are less than Foos
(MHz) in Table 4.2.2.6.1.2-1 from the edge of the channel bandwidth.

Table 4.2.2.6.1.2-3: Additional requirements (EC Decision (2020/590 EU) [i.25])

Frequency band Channel bandwidth / Spectrum emission limit (dBm) Measurement NOTE
(GHz) 50 100 200 400 bandwidth
MHz MHz MHz MHz
23,6 <f<24 1 1 1 1 200 MHz 1,2,4
-5 -5 -5 -5 200 MHz 1,34

NOTE 1: The protection of frequency range 23 600 - 24 000 MHz is meant for protection of satellite passive services.

NOTE 2: Entry into force of EC Decision (2020/590 EU) [i.25].

NOTE 3: Entry into force on 1 January 2024. This limit applies to terminal stations brought into use after 1 January
2024. This limit does not apply to terminal stations that have been brought into use prior to that date. For
those terminal stations, the limit of 1 dBm/200 MHz continues to apply after 1 January 2024.

NOTE 4: This requirement also applies for the frequency ranges that are less than Foos (MHz) in Table 4.2.2.6.1.2-1
from the edge of the channel bandwidth.

NOTE: Thelimit setsin Table 4.2.2.6.1.2-3 isless stringent than the requirement setsin Table 4.2.2.6.1.2-2.
Therefore, it is sufficient that the UE only fulfils the requirement in Table 4.2.2.6.1.2-2.

4.2.2.6.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.5.1 of the present document.
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4.2.2.7 Receiver Reference Sensitivity Level
42271 Reference sensitivity power level Single Carrier
42.2.7.1.0 General

Unless otherwise stated, the receiver characteristics are specified Over The Air (OTA).

The minimum reguirements on Effective |sotropic Sensitivity (EIS) are defined with two orthogonal polarizations.

42271.1 Definition

The reference sensitivity power level REFSENS isthe EIS level (total component) at the centre of the quiet zone in the
RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

422.7.1.2 Limits

422.7.1.2.1 Void

422.7.1.2.2 Void

42.2.7.1.2.3 Reference sensitivity power level for power class 3

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in
clauses A.2.3.2 and A.3.3.2 of ETSI TS 138 521-2 [2] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the
DL-signal asdescribed in clause A.5.2.1 of ETSI TS 138 521-2 [2]) with peak reference sensitivity specified in
Table4.2.2.7.1.2.3-1. The requirement is verified with the test metric of EIS (Link=Beam peak search grids,
Meas=Link Angle).

For the UEs that support multiple FR2 bands, the minimum regquirement for Reference sensitivity in
Table4.2.2.7.1.2.3-1 shall be increased per band, respectively, by the reference sensitivity adjustment parameter AMBP
and AMBsas specified in Table 4.2.2.7.1.2.3-1a. The requirement for the UE which supports asingle FR2 band is
specified in Table 4.2.2.7.1.2.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both
Tables4.2.2.7.1.2.3-1 and 4.2.2.7.1.2.3-1a.

Table 4.2.2.7.1.2.3-1: Reference sensitivity for power class 3

Operating band REFSENS (dBm) / Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257 -85,96 -82,96 -79,96 -76,96
n258 -85,96 -82,96 -79,96 -76,96
NOTE: The transmitter shall be set to Pumax as defined in clause 6.2.4 in the ETSI
TS 138 101-2 [7].

Table 4.2.2.7.1.2.3-1a: UE multi-band adjustment parameter for power class 3 (Rel-15)

Supported bands YMBpe (dB) YMBs (dB)
n257, n258 <13 1,25

The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for
uplink transmission bandwidth less than or equal to that specified in Table 4.2.2.7.1.2.3-2.
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Table 4.2.2.7.1.2.3-2: Uplink configuration for reference sensitivity

. NR Band / Channel bandwidth / NRB / SCS / Duplex mode
Operating Duplex
band 50 MHz 100 MHz 200 MHz 400 MHz SCSs Mode
n257 32 64 128 256 120 kHz TDD
n258 32 64 128 256 120 kHz TDD

Unless given by Table 4.2.2.7.1.2.3-3, the minimum requirements for reference sensitivity shall be verified with the
network signalling value NS_200 (Table 6.2.3.3.1-1 of ETSI TS 138 521-2 [2]) configured.

Table 4.2.2.7.1.2.3-3: Network signalling value for reference sensitivity

Operating band
n258

Network Signalling value
NS_201

4227124 Void

422713 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.6.1 of the present document.

42.2.8 Receiver Adjacent Channel Selectivity (ACS)
42281 Receiver Adjacent Channel Selectivity Level Single Carrier
422811 Definition

Adjacent Channel Selectivity (ACS) is ameasure of areceiver's ability to receive aNR 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. ACSistheratio of the receive filter attenuation on the assigned channel frequency to the receivefilter
attenuation on the adjacent channel(s).

The reguirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal
are both from the direction where peak gain is achieved.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

422812 Limits

The UE shall fulfil the minimum requirement specified in Table 4.2.2.8.1.2-1 for all values of an adjacent channel
interferer up to -25 dBm. However, it is not possible to directly measure the ACS, instead, the lower and upper range of
test parameters are chosen in Table 4.2.2.8.1.2-2 and Table 4.2.2.8.1.2-3 where the throughput shall be> 95 % of the
maximum throughput of the reference measurement channels as specified in clauses A.2.3.2 and A.3.3.2 of ETSI

TS 138 521-2 [2], with QPSK, R=1/3 and one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described
inclause A.5.2.1 of ETSI TS 138 521-2 [2]. The requirement is verified with the test metric of EIS (Link=RX beam
peak direction, Meas=Link angle).

Table 4.2.2.8.1.2-1: Adjacent channel selectivity

Adjacent channel selectivity / Channel bandwidth
Operating band Units 50 100 200 400
MHz MHz MHz MHz
n257, n258 dB 23 23 23 23
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Table 4.2.2.8.1.2-2: Test parameters for adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
50 MHz | 100 MHz | 200 MHz | 400 MHz
Power in dBm
Transmission
Bandwidth REFSENS + 14 dB
Configuration
Pinterterer for band dBm REFSENS REFSENS REFSENS REFSENS
n257, n258 +35,5 dB +35,5 dB +35,5 dB +35,5 dB
BW interferer MHz 50 100 200 400
Finterferer (Offset) MHz 50 100 200 400
/ / / /
-50 -100 -200 -400
note 3 note 3 note 3 note 3

NOTE 1: The interferer consists of the Reference measurement channel specified in clause A.3.2 of ETSI
TS 138 521-2 [2] with one sided dynamic OCNG Pattern as described in clause A.3.2 of ETSI
TS 138 521-2 [2] and set-up according to annex C of ETSI TS 138 521-2 [2].
NOTE 2: The REFSENS power level is specified in clause 4.2.2.7.1.2, which are applicable to different UE power
classes.
NOTE 3: The absolute value of the interferer offset Finterterer (0ffset) shall be further adjusted to
(I|Fnterferer| /SCS] + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted
and interferer signal have the same SCS.
NOTE 4: The transmitter shall be set to 4 dB below the Pumaxtc as defined in clause 6.2.4 in ETSI
TS 138 101-2 [7], with the uplink configuration specified in Table 4.2.2.7.1.2.3-2.

Table 4.2.2.8.1.2-3: Test parameters for adjacent channel selectivity, Case 2

Rx Parameter Units Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
Power in
Transmission
Bandwidth dBm -46,5 -46,5 -46,5 -46,5
Configuration for
band n257, n258
Pinterferer dBm -25
BW nterferer MHz 50 100 200 400
Finterferer (offset) MHz 50 100 200 400
/ / / /
-50 -100 -200 -400
note 2 note 2 note 2 note 2

NOTE 1: The interferer consists of the Reference measurement channel specified in clause 3.2 of ETSI
TS 138 521-2 [2] with one sided dynamic OCNG Pattern TDD as described in clause A5.2.1 of
ETSI TS 138 521-2 [2] and set-up according to annex C of ETSI TS 138 521-2 [2].

NOTE 2: The absolute value of the interferer offset Finterterer (Offset) shall be further adjusted to
([|Finterferer |/SCS] + 0,5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz.
Wanted and interferer signal have the same SCS.

NOTE 3: The transmitter shall be set to 4 dB below the Puwmaxtc as defined in clause 6.2.4 in ETSI
TS 138 101-2 [7], with the uplink configuration specified in Table 4.2.2.7.1.2.3-2.

4.2.2.8.1.3

Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.7 of the present document.
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Receiver Blocking Characteristics

Inband blocking Single Carrier

General
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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

Ooccurs.

The reguirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal
are both from the direction where peak gain is achieved.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

422911

Definition

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum
equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall
meet or exceed the minimum requirement for the specified measurement channels.

4.2.29.1.2

Limits

The throughput shall be > 95 % of the maximum throughput of the reference measurement channels as specified in

annex A of ETSI TS 138 521-2 [2] with one sided dynamic OCNG Pattern for the DL-signal as described in annex A of
ETSI TS 138 521-2 [2]. The requirement is verified with the test metric of EIS (Link=RX beam peak direction,
Meas=Link angle).

Table 4.2.2.9.1.2-1: In band blocking requirements

Units Channel bandwidth

100 MHz | 200 MHz |

Rx parameter

50 MHz | 400 MHz

Power in
Transmission
Bandwidth
Configuration
BW Interferer

Pinterferer

dBm REFSENS + 14 dB

MHz 50 100 200 400

for bands n257,
n258

dBm

REFSENS + 35,5 dB

REFSENS + 35,5 dB

REFSENS + 35,5 dB

REFSENS + 35,5 dB

Fioffset

MHz

<100 & = -100

<200 & =-200

<400 & = -400

=< 800 & =-800

note 5 note 5 note 5 note 5

FoL low+ 25 FpL_low+ 50 FoL_low+ 100 FoL_low+ 200
to to to to

FoL high - 25 FpL high - 50 FoL high - 100 FoL high - 200
The interferer consists of the Reference measurement channel specified in annex A of ETSI TS 138 521-2
[2] with one sided dynamic OCNG Pattern OP1.TDD as described in annex A of ETSI TS 138 521-2 [2] and
set-up according to annex C of ETSI TS 138 521-2 [2].
The REFSENS power level is specified in clause 4.2.2.7.1.2, which are applicable according to different UE
power classes.
The wanted signal consists of the reference measurement channel specified in annex A of ETSI
TS 138 521-2 [2] QPSK, R=1/3 with one sided dynamic OCNG pattern OP1.TDD as described in annex A of
ETSI TS 138 521-2 [2] and set-up according to annex C of ETSI TS 138 521-2 [2].
Fiofiset is the frequency separation between the centre of the aggregated CA bandwidth and the centre
frequency of the Interferer signal.
The absolute value of the interferer offset Fiofiset shall be further adjusted to ([|Fiyterferer!/SCS] + 0,5)SCS MHz
with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have the same
SCsS.
Finterferer range values for unwanted modulated interfering signals are interferer centre frequencies.
The transmitter shall be set to 4 dB below the Pumaxtc as defined in clause 6.2.4 in ETSI TS 138 101-2 [7],
with the uplink configuration specified in Table 4.2.2.7.1.2.3-2.

MHz

Finterferer

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:
NOTE 7:
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4.2.29.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.8 of the present document.

4.2.2.10 Receiver Spurious Emissions
4.2.2.10.1 Receiver Spurious Emissions Single Carrier
42.2.10.1.1 Definition

The spurious emissions power is the power of emissions generated or amplified in areceiver. The spurious emissions
power level is measured as TRP.

4.2.2.10.1.2 Limits

The power of any spurious emission shall not exceed the maximum level specifiedin Table 4.2.2.10.1.2-1. The
requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).

Table 4.2.2.10.1.2-1: Receiver spurious emissions limits (ERC/REC 74-01)

Frequency Range Maximum Level |Measurement bandwidth Note

30 MHz <f <1000 MHz -36 dBm 100 kHz 1
1GHz<f=<7,25GHz -30 dBm 1 MHz 1
7,25 GHz = f < 2" harmonic of -13 dBm 1 MHz %
the upper frequency edge of 1
the UL operating band in GHz -10 dBm 100 MHz >

NOTE 1: The metric for unwanted emissions is TRP. However, the maximum EIRP (ERP)

metric is valid as long as the max EIRP (ERP) does not hit the TRP limit.
NOTE 2: Both limits are simultaneously applicable.

4.2.2.10.1.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.2.3.9 of the present document.

4.3 Technical requirements specification for Frequency Range
1 and Frequency Range 2 interworking operation with other
radios

4.3.1 Environmental profile

The technical requirements of the present document apply under the environmental profile for operation of the
equipment, which shall be in accordance with itsintended use. The equipment shall comply with all the technical
requirements of the present document at all times when operating within the boundary limits of the operational
environmental profile defined by itsintended use.

4.3.2 Conformance requirements

4.3.2.0 General

Unless otherwise stated, the transmitter and receiver characteristics are specified at the antenna connector(s) of the UE
for the bands operating on frequency range 1 and over the air for the bands operating on frequency range 2. The
requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency range
1, requirements can be verified with NR FR2 link disabled. For the carrier in frequency range 2, requirements can be
verified in OTA mode ensuring the E-UTRA link isfunctional.
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For the transmitter characteristics, unless otherwise stated, the requirements for NR transmitter written in ETS
TS 138 101-1[6] and ETSI TS 138 101-2 [7] apply and are assumed anchor agnostic.

Unless otherwise stated, if UE indicates | E maxNumberSRS-Ports-PerResource = n2 in NR standal one operation mode,
the said UE shall meet the NR requirements for either power class 2 or power class 3 in EN-DC within FR1 if UE
indicates | E maxNumberSRS-Ports-PerResource = nl for EN-DC on this NR band.

For the receiver characteristics, the requirements defined in this clause are the extra requirements compared with the
single carrier requirements defined in ETSI TS 138 101-1 [6] and ETSI TS 138 101-2 [7].

Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified
in ETSI TS 138 101-1 [6] and ETSI TS 138 101-2 [7].

Unless otherwise stated, requirements for NR written in ETSI TS 138 101-1 [6] and ETSI TS 138 101-2 [7] apply and
are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR
operation.

For the requirements of FR1 in this clause, the UE shall be verified with four Rx antenna ports and skip two Rx antenna
ports requirements in operating bands where the UE is equipped with four Rx antenna ports, otherwise, the UE shall be
verified with two Rx antenna ports.

4321 Introduction

To meet the essential requirement under article 3.2 of Directive 2014/53/EU [i.2] for IMT User Equipment (UE), a set
of essential parametersin addition to thosein ETSI EN 301 908-1 [i.12] have been identified. Table 4.3.2.1-1 provides
a cross reference between these essential parameters and the corresponding technical requirements for equipment within
the scope of the present document.

Table 4.3.2.1-1: Cross references

Essential parameter Corresponding technical requirements Corresponding

test suite

Egzzm:gg: iﬁsvggﬂgjgrisizsions inthe 4.3.2.4 Transmitter Spectrum emissions mask gggi

: 4.3.2.5 Transmitter adjacent channel leakage power ratio "'

out-of-band domain

Transmitter un\_/vanted emissions in the 4.3.2.6 Transmitter spurious emissions 5.3.35

spurious domain

Transmitter power limits 4.3.2.2 Transmitter maximum output power 5.3.3.1

Transmitter Power Control (TPC) 4.3.2.3 Transmitter minimum output power 5.3.3.2

Transmitter power accuracy 4.3.2.2 Transmitter maximum output power 5.3.3.1

Sc?r%zi\:]er unwanted emissions in the spurious 4.3.2.12Receiver spurious emissions 5.3.11

Rece!ver blocklng. - 4.3.2.9 Receiver Blocking characteristics 5.3.3.8

Receiver desensitization

Receiver spurious response rejection 4.3.2.10 Receiver spurious response 5.3.3.9

Receiver radio-frequency intermodulation 4.3.2.11Receiver Intermodulation characteristics 5.3.3.10

Receiver adjacent signal selectivity 4.3.2.8 Receiver Adjacent Channel Selectivity (ACS) 5.3.37

Receiver sensitivity 4.3.2.7 Receiver Reference Sensitivity Level 5.3.3.6

Equipment operating under the control of a ETSI EN 301 908-1 [i.12], clause 4.2.4 Control and B

network Monitoring functions
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4.3.2.2 Transmitter Maximum Output Power

4.3.2.2.1 Void

4.3.2.2.2 Transmitter Maximum Output Power for EN-DC

432221 Void

432222 Void

43.2.2.2.3 Transmitter Maximum Output Power for Inter-Band EN-DC within FR1
43.2.2.2.3.1 Definition

For inter-band EN-DC of E-UTRA and NR in FR1, the following UE Power Classes define the maximum output power
for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as
the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one
sub frame (1 ms). UE maximum output power shall be measured over all component carriers from different bands. If
each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power
at each UE antenna connector.

4.3.2.2.2.3.2 Limits

L TE anchor agnostic approach is not applied. E-UTRA test point analysisisincluded and E-UTRA measurements are
performed.

For overlapping UL transmission, the maximum output power for the DC configuration shall be within the rangein
Table4.3.2.2.2.3.2-1.

For non-overlapping UL transmission, the maximum output power for the DC configuration shall be within the range in
Table4.2.2.1.2-1in ETSI EN 301 908-13 [12] and Table 4.1.2.2.1.2-1 for E-UTRA carrier and NR carrier respectively.

Table 4.3.2.2.2.3.2-1: Maximum output power for inter-band EN-DC (two bands)
(Overlapping UL transmission)

Power class 3
(dBm)
Con'fi';'d?;ion LTE BW < 20 MHz
NR BW <20 MHz 20 MHz < NR BW < 40 MHz 40 MHz < NR BW = 100 MHz
Lower limit Upper limit Lower limit Upper limit Lower limit Upper limit
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
DC_1A_n28A 19,3 25,7 19,3 25,7 19 26
DC_1A_n77A 19 26 19 26 19 26
DC_1A_n78A 19 26 19 26 19 26
19,3 25,7 19,3 25,7 19 26
DC_3A_n7A (note 1) (note 1) (note 1)
19,3 25,7 19,3 25,7 19 26
DC_3A_n28A (note 1) (note 1) (note 1)
19 26 19 26 19 26
DC_3A_n77A (note 1) (note 1) (note 1)
19 26 19 26 19 26
DC_3A_n78A (note 1) (note 1) (note 1)
19,3 25,7 19.3 25.7 19 26
DC_3A_n82A (note 1) (note 1) (note 1)
19,3 25,7 19,3 25,7 19 26
DC_7A_n28A (note 1) (note 1) (note 1)
DC_7A_n78A 19 26 19 26 19 26
DC_7C_n78A
DC_8A_n77A 19 26 19 26 19 26
DC_8A_n78A 19 26 19 26 19 26
(note 1) (note 1) (note 1)
DC_20A_n8A 19,3 25,7 19,3 25,7 19 26
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Power class 3
(dBm)
Conll‘zilg\:]lul?;gtion LTE BW <20 MHz
NR BW = 20 MHz 20 MHz < NR BW = 40 MHz 40 MHz < NR BW = 100 MHz
Lower limit Upper limit Lower limit Upper limit Lower limit Upper limit
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
DC_20A_n28A 19,3 25,7 19,3 25,7 19 26
DC_20A n83A
19 26 19 26 19 26
DC_20A_n78A (note 1) (note 1)
DC_28A n77A 19 26 19 26 19 26
19 26 19 26 19 26
DC_28A_n78A (note 1) (note 1)
DC_41A n77A 19 26 19 26 19(note 1) 26
DC_41C_n77A (note 1) (note 1)
DC_41A_n78A 19 26 19 26 19(note 1) 26
DC 41C n78A (note 1) (note 1)
NOTE 1: For the transmission bandwidths confined within FuL_low and FuL_low + 4 MHZz or FuL_nigh - 4 MHz and FuL_nigh, the

NOTE 2:

NOTE 3:

maximum output power requirement applies by reducing the lower limit by 1,5 dB.

For inter-band EN-DC the maximum power requirement should apply to the total transmitted power over all component
carriers (per UE).

Power Class 3 is the default power class unless otherwise stated.

4.3.2.2.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.1.2.3 of the present document.

43.2.2.2.4 Transmitter Maximum Output Power for Inter-Band EN-DC including FR2

4322241 Definition

The maximum output power values for EIRP are found in Table 4.2.2.2.1.2-3. The maximum allowed EIRP is derived
from regulatory requirements [i.28]. The requirements are verified with the test metric of total component of EIRP
(Link=TX beam peak direction, Meas=Link angle).

432.2.2.4.2 Limits

L TE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.2.1.2 for the NR
carrier apply.

4.3.2.2.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.1.2.4 of the present document.

43.2.2.25 Transmitter Maximum Output Power for Inter-Band EN-DC including both FR1 and
FR2
4322251 Definition

Sameasin clause 4.3.2.2.2.3.1 and clause 4.3.2.2.2.4.1.
4322252 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limitsg/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.2.2.3.2 and clause
4.3.2.2.2.4.2 respectively.

43.2.2.253 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.1.2.5 of the present document.
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4.3.2.3 Transmitter Minimum Output Power

4.3.2.3.1 Void

4.3.2.3.2 Transmitter Minimum Output Power for EN-DC

432321 Void

432322 Void

4.3.2.3.2.3 Transmitter Minimum Output Power for Inter-Band EN-DC within FR1
43.2.3.23.1 Definition

The minimum output power of the UE is defined as the power in the channel bandwidth for al 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 (1 ms).

4.3.2.3.2.3.2 Limits
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Same limit asin clause 4.1.2.3.1.2 for the NR carrier.

4.3.2.3.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.2.2.3 of the present document

432324 Void
43.2.3.2.4 Transmitter Minimum Output Power for Inter-Band EN-DC including FR2
4323241 Definition

The minimum output power of the UE is defined as the EIRP in the channel bandwidth for all transmit bandwidth
configurations (resource blocks) when the power is set to a minimum value. The minimum power is verified in beam
locked mode with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

43.2.3.2.4.2 Limits

L TE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.3.1.2 for the NR
carrier.

43.2.3.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.2.2.4 of the present document.

4.3.2.3.25 Transmitter Minimum Output Power for Inter-Band EN-DC including both FR1 and
FR2
43.23.25.1 Definition

Same asin clause 4.3.2.3.2.3.1 and clause 4.3.2.3.2.4.1.
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4.3.2.3.2.5.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.3.2.3.2 and
clause 4.3.2.3.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

43.2.3.253 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.2.2.5 of the present document.

4.3.2.4 Transmitter Spectrum Emission Mask

4.3.2.4.1 Void

4.3.2.4.2 Transmitter Spectrum Emission Mask for EN-DC

4.3.24.2.1 Void

432422 Void

4.3.24.2.3 Transmitter Spectrum Emission for Inter-Band EN-DC within FR1
43.24.23.1 Definition

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 |eakage power ratio.

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned NR
channel bandwidth.

4.3.24.2.3.2 Limits

No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

43.2.4.2.3.2.1 General spectrum emission mask

Power of any UE emission shall fulfil requirementsin Tables4.1.2.4.1.2.1-1 and 4.1.2.4.1.2.1-2 for the NR carrier.

43242322 Additional spectrum emission mask

Additional spectrum emission requirements are signalled by the network to indicate that the UE shall meet an additional
requirement for a specific deployment scenario as part of the cell handover/broadcast message.

When "NS_04" isindicated in the cell (applicable to band n41), Power of any UE emission shall fulfil the requirements
inTable4.1.2.4.1.2.2-1 for the NR carrier.

4.3.2.42.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.3.2.3 of the present document.
43.24.2.4 Transmitter Spectrum Emission for Inter-Band EN-DC including FR2

43.2.4.2.4.1 Definition

The spectrum emission mask of the UE applies to frequencies (Afoog) starting from the + edge of the assigned NR
channel bandwidth. For frequencies offset greater than Foog as specified the transmit spurious requirements are
applicable. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak
direction, Meas=TRP grid).
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4.3.24.2.4.2 Limits

LTE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.4.1.2 for the NR
carrier.

4.3.2.4.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.3.2.4 of the present document.
4.3.24.2.5 Transmitter Spectrum Emission for Inter-Band EN-DC including both FR1 and FR2

43.24.25.1 Definition
Sameasin clause 4.3.2.4.2.3.1 and clause 4.3.2.4.2.4.1.

4.3.24.25.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.4.2.3.2 and
clause 4.3.2.4.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.4.25.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.3.2.5 of the present document.

4.3.25 Transmitter Adjacent Channel Leakage Power Ratio

43.25.1 Void

4.3.2.5.2 Transmitter Adjacent Channel Leakage Power Ratio for EN-DC

432521 Void

432522 Void

43.25.2.3 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC within FR1
43.25.23.1 Definition

Adjacent Channel Leakage power Ratio (ACLR) isthe ratio of the filtered mean power centred on the assigned channel
frequency to the filtered mean power centred on an adjacent channel frequency.

NR adjacent channel leakage power ratio (NRacLr) isthe ratio of the filtered mean power centred on the assigned NR
channel frequency to the filtered mean power centred on an adjacent channel frequency.

4.3.25.2.3.2 Limits
No exception requirements are applicableto NR or LTE. LTE anchor agnostic approach is applied.

If the measured adjacent channel power is greater than -50 dBm then the measured NRacLr shall be higher than the
limitsin Table 4.1.2.5.1.2.1-2 for the NR carrier.

4.3.2.5.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.4.2.3 of the present document.
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4.3.25.2.4 Void

432524 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC including
FR2

4325241 Definition

NR Adjacent Channel Leakage power Ratio (NRacLr) isthe ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing.
The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction,
Meas=TRP grid).

4.3.25.2.4.2 Limits

LTE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.5.1.2 for the NR
carrier.

43.25.2.43 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.4.2.4 of the present document.

4.3.25.2.5 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC including
both FR1 and FR2

43.25251 Definition
Sameasin clause 4.3.2.5.2.3.1 and clause 4.3.2.5.2.4.1.

43.25.25.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.5.2.3.2 and
clause 4.3.2.5.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4325253 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.4.2.5 of the present document.

4.3.2.6 Transmitter Spurious Emissions

43.2.6.1 Void

4.3.2.6.2 Transmitter Spurious Emissions for EN-DC

43.26.2.1 Void

43.2.6.2.2 Void

4.3.2.6.2.3 Transmitter Spurious Emissions for Inter-Band EN-DC within FR1
4.3.2.6.2.31 Definition

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 requirementsin line with
Recommendation ITU-R SM.329 [i.4] and NR operating band requirement to address UE co-existence.
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4.3.2.6.2.3.2 Limits

43.2.6.2.3.2.1 General spurious emissions

Exception requirements are applicable for both NR and LTE, therefore the LTE anchor agnostic approach is not
applied.

Unless otherwi se stated, the spurious emission limits apply for the frequency ranges that are more than Foos (MHZ)
from the edge of the channel bandwidth shown in Table 4.1.2.6.1.2.1-0 for NR carrier, and Table 4.2.4.1.2-1 of ETSI
EN 301 908-13 [12] for E-UTRA carrier.

Samelimitsasin Table 4.1.2.6.1.2.1-1 for each component carrier.

NOTE: The general spurious emission requirements with both uplink carriers active are allowed to be verified for
only asingle inter-band EN-DC configuration per NR band. Furthermore, the requirements are allowed to
be verified by measuring spurious emissions at the specific frequencies where second and third-order
intermodulation products generated by the two transmitted carriers can occur.

43.2.6.2.3.2.2 Spurious emission band UE co-existence

Exception requirements for both NR and E-UTRA are defined for thistest and therefore L TE anchor agnostic approach

isnot applied. E-UTRA test point analysisisincluded and E-UTRA measurements are performed.

Therequirements are in Table 4.3.2.6.2.3.2.2-1 for each component carrier with al component carriers are active.

NOTE 1: For inter-band EN-DC with uplink assigned to one LTE band and one NR band the requirementsin
Table4.3.2.6.2.3.2.2-1 could be verified by measuring spurious emissions at the specific frequencies
where second and third-order intermodulation products generated by the two transmitted carriers can
occur.

Table 4.3.2.6.2.3.2.2-1: Requirements for Spurious Emissions UE Co-existence

Spurious emission
EN-DC Protected band Frequency range (MHz) | Maximum | MBW Note
Configuration Level (MHz)
(dBm)
DC_1 n28 E-UTRA Band, 7, 8, 20, 31, 38,
— = FoL_tow FbL_high -50
40, 41
E-UTRA Band 1, 22, 32, 43, 65 = Fou -50 1 2
NR band n77,n78 DL tow bL_high
E-UTRA band 3, 34 FpL low FbL high -50 1 4
E-UTRA Band 1, 65 FoL_low FoL_high -50 1 8,9
Frequency range 470 694 -42 8 4,14
Frequency range 470 710 -26,2 6 12
Freqguency range 758 773 -32 1 4
Freqguency range 773 803 -50 1
Frequency range 662 694 -26,2 6 4
Frequency range 1880 1895 -40 1 4,13
Frequency range 1895 1915 -15,5 5 4,6,13
Freguency range 1915 1920 +1,6 5 4,6,13
DC_1_n77 E-UTRA Band 1, 3, 7, 8, 20, 28, Fol 1o FoL 50 1
34, 40, 41, 65 = _high
Freguency range 1880 1895 -40 1 4,7
Frequency range 1895 1915 -15,5 5 4,6,7
Frequency range 1915 1920 +1,6 5 4,6,7
DC_1_n78 E-UTRA Band 1, 3, 7, 8, 20, 28, Fol 1o FoL 50 1
34, 40, 41, 65 - o
Frequency range 1880 1895 -40 1 4,7
Frequency range 1895 1915 -15,5 5 4,6,7
Frequency range 1915 1920 +1,6 5 4,6,7
DC_3 n7 E-UTRA Band 1, 7, 8, 20, 28, 31,
32, 33, 34, 40, 43, 50, 51, 65, 67, FoL_low FoL_nigh -50 1
75,76
E-UTRA band 3 FpL_low FbL high -50 1 4
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Spurious emission

EN-DC Protected band Frequency range (MHz) | Maximum | MBW Note
Configuration Level (MHz)
(dBm)
E-UTRA band 22, 42 FpL low - FbL high -50 1 2
Frequency range 2570 - 2575 +1,6 5 4,5,6
Frequency range 2575 - 2 595 -15,5 5 4,5,6
Frequency range 2595 - 2620 -40 1 4,5
DC_3 n28 E-UTRA Band 1, 42, 43, 50, 51,
65, 75, 76 FoL_tow - FoL_high -50 1 2
NR band n77, n78
E-UTRA band 1 FpL_low - FoL_high -50 1 8,10
E-UTRA band 3 FoL_low - FoL_nigh -50 1 4
EUTRABaNG7.8.20.3L3% [y o | [ Fon | 50 | 1
Frequency range 18845 | - 1915,7 -41 0,3
Frequency range 470 - 710 -26,2 6 12
Frequency range 758 - 773 -32 1 4
Frequency range 773 - 803 -50 1
Frequency range 18845 | - 1915,7 -41 0,3 3,8
DC_3 n77 E-UTRA Band 1, 3, 7, 8, 20, 28, Fol iow ) FoL 50 1
34, 40, 41, 65 - o
Frequency range 18845 | - 19157 -41 0,3 3
DC_3 n78 E-UTRA Band 1, 3, 7, 8, 20, 28, Fol 1ow ) FoL 50 1
34, 40, 41, 65 - o
Frequency range 18845 | - 19157 -41 0.3 3
DC_7_n28 E(—)UTRA Band 3, 7, 8, 20, 31, 34, FoL o . FoL nigh 50 1
E-UTRA Band 1, 42, 43, 50, 65,
75, 76 FoL_tow - FoL_high -50 1 2
NR band n78
E-UTRA band 1 FoL_low - FoL_nigh -50 1 8,9
Frequency range 758 - 773 -32 1 4
Freqguency range 773 - 803 -50 1
Frequency range 2570 - 2575 +1,6 5 4,5,6
Frequency range 2575 - 2 595 -15,5 5 4,5,6
Frequency range 2595 - 2620 -40 1 4,5
DC_7_n78 E-UTRA Band 1, 3, 7, 8, 20, 28,
31, 32, 33, 34, 40, 50, 51, 65, 67, FoL_tow - FoL_nigh -50 1
68, 75, 76
Frequency range 2570 - 2575 +1,6 5 4,6,6
Frequency range 2575 - 2595 -15,5 5 4,6,6
Freqguency range 2 595 - 2 620 -40 1 4,5
DC_8 n77 E-UTRA Band 1, 20, 28, 31, 32,
33, 34, 38, 40, 50, 51, 65, 67, 68, FoL_low - FoL_nigh -50 1
69
E-UTRA band 3, 7, 41 FpL low - FbL high -50 1 2
E-UTRA Band 8 FpL low - FbL high -50 1 4
Frequency range 860 - 890 -40 1 4,11
Frequency range 18845 | - 1915,7 -41 0,3 3,11
DC_8 n78 E-UTRA Band 1, 20, 28, 34, 40,
— = 65 FoL_tow - FoL_high -50 1
E-UTRA Band 3, 7, 41 FoL_low - FoL_nigh -50 1 2
E-UTRA Band 8 FpL_low - FoL_high -50 1 4
Frequency range 860 - 890 -40 1 4,11
Frequency range 18845 | - 19157 -41 0,3 3,11
DC_20 _n8 E-UTRA Band 1, 28, 31, 32, 34, Fol iow ) FoL 50 1
65, 75, 76 - o
El;?\l’fll)-aRrﬁi Brggd 3,7,22,38,42,43 FoL_tow - FbL_high -50 1 2
DC_20_n28 E-UTRA Band 3, 7, 8, 31, 34, FoL_low - FoL_nigh -50 1
E-UTRA Band 1, 22, 32, 38, 42,
43, 65, 75, 76 FoL_tow - FbL_high -50 1 2
NR Band n78
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Spurious emission
EN-DC Protected band Frequency range (MHz) | Maximum | MBW Note
Configuration Level (MHz)
(dBm)
DC_20_n78 E-UTRA Band 1, 3, 7, 8, 31, 32, F ) = 50 1
33, 34, 40, 65, 67, 68 prtow pr-hion
E-UTRA Band 20 FpL_low - FoL_high -50 1 4
E-UTRA Band 38, 69 FpL_low - FoL_nigh -50 1 2
DC_28 n77 E-UTRA Band 3, 7, 8, 20, 34, 40,
— = a1 FoL_tow - FoL_high -50 1
E-UTRA Band 1, 65 FpL_low - FoL_high -50 1 2
E-UTRA Band 1 FpL_low - FoL_high -50 1 8,10
Frequency range 758 - 773 -32 1
Frequency range 773 - 803 -50 1
Freqguency range 18845 | - 19157 -41 0,3 3,8
DC_28_n78 E-UTRA Band 3, 7, 8, 20, 34, 40, _
41 FDL_Iow - Fo L_high -50 1
E-UTRA Band 1, 65 FpL low - FbL high -50 1 2
E-UTRA Band 1 FpL low - FbL high -50 1 8, 10
Frequency range 758 - 773 -32 1
Frequency range 773 - 803 -50 1
Frequency range 18845 | - 19157 -41 0,3 3,8
DC_38_n78 N/A
DC_41_n77 AE,C_)UTRA Band 1, 3, 8, 28, 33, 34, FoLow | - FoL igh 50 1
Frequency range 18845 1915,7 -41 0.3 3
DC_41_n78 E-UTRA Band 1, 3, 8, 28, 34, 40 FoLlow | - FoL_nigh -50 1
Freguency range 18845 | - 1,915,7 -41 0.3 3

NOTE 1: Foc_low and Fou_nigh refer to each frequency band specified in Table 5.5-1 of ETSI TS 136 101 [14] or in Table 5.2-1
in ETSI TS 138 101-1[6].

NOTE 2: As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 in ETSI
TS 136 101 [14] and Table 4.1.2.6.1.2.1-1 are permitted for each assigned carrier used in the measurement due
to 2nd, 31, 41 or 5" harmonic spurious emissions. Due to the spreading of the harmonic emission, the exception is
also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the
harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x
Lcre x 180 kHz), where N is 2, 3, 4, 5 for the 2", 39, 4t or 51 harmonic respectively. The exception is allowed if
the Measurement Bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3: Applicable when co-existence with PHS system operating in 1 884,5 MHz - 1 915,7 MHz.

NOTE 4: These requirements also apply for the frequency ranges that are less than Foos (MHz) in Table 4.1.2.6.1.2.1-0
and Table 4.2.4.1.2-1 of ETSI EN 301 908-13 [12] from the edge of the channel bandwidth.

NOTE 5: This requirement is applicable for any channel bandwidths within the range 2 500 MHz - 2 570 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
2 560,5 MHz - 2 562,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 2 552 MHz - 2 560 MHz the requirement is applicable only for an uplink transmission bandwidth less than
or equal to 54 RB.

NOTE 6: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the
protected operating band.

NOTE 7: This requirement is applicable for any channel bandwidths within the range 1 920 MHz - 1 980 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
1927,5 MHz - 1 929,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 1 930 - 1 938 MHz the requirement is applicable only for an uplink.

NOTE 8: Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel
bandwidth used is 5 or 10 MHz.

NOTE 9: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each
assigned E-UTRA carrier used in the measurement due to 2"¢ harmonic spurious emissions. An exception is
allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1 of ETSI
TS 138 521-1 [1]) for which the 2" harmonic totally or partially overlaps the Measurement Bandwidth (MBW).

NOTE 10: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each

assigned E-UTRA carrier used in the measurement due to 3 harmonic spurious emissions. An exception is
allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.3.1-1 of ETSI
TS 138 521-1 [1]) for which the 3™ harmonic totally or partially overlaps the Measurement Bandwidth (MBW).
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Spurious emission
EN-DC Protected band Frequency range (MHz) | Maximum | MBW Note
Configuration Level (MHz)
(dBm)

NOTE 11: This requirement is applicable only for the following cases: A: for carriers of 5 MHz channel bandwidth when
carrier centre frequency (Fc) is within the range 902,5 MHz < Fc < 907,5 MHz with an uplink transmission
bandwidth less than or equal to 20 RB;B: for carriers of 5 MHz channel bandwidth when carrier centre frequency
(Fc) is within the range 907,5 MHz < Fc < 912,5 MHz without any restriction on uplink transmission bandwidth; C:
for carriers of 10 MHz channel bandwidth when carrier centre frequency (Fc) is Fc = 910 MHz with an uplink
transmission bandwidth less than or equal to 32 RB with RBstart > 3.

NOTE 12: This requirement is applicable for 5 and 10 MHz E-UTRA or NR channel bandwidth allocated within 718 MHz -
728 MHz. For carriers of 10 MHz bandwidth, this requirement applies for an uplink transmission bandwidth less
than or equal to 30 RB with RBstart > 1 and RBstart<48.

NOTE 13: This requirement is applicable for any channel bandwidths within the range 1 920 MHz - 1 980 MHz with the
following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range
1927,5 MHz - 1 929,5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the
range 1 930 MHz - 1 938 MHz the requirement is applicable only for an uplink transmission bandwidth less than
or equal to 54 RB.

NOTE 14: This requirement is applicable in the case of a 10 MHz E-UTRA or NR carrier confined within 703 MHz and
733 MHz, otherwise the requirement of -25 dBm with a measurement bandwidth of 8 MHz applies.

NOTE 2: To simplify the above table, E-UTRA band numbers are listed for bands which are specified only for
E-UTRA operation or both E-UTRA and NR operationin ETSI TS 138 101-1 [6] or ETS
TS 136 101 [14]. NR band numbers are listed for bands which are specified only for NR operation.

4.3.2.6.2.3.2.3 Additional Spurious Emissions
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Samelimitsasin clause 4.1.2.6.1.2.3 for the NR carrier.

4.3.2.6.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.5.2.3 of the present document.
43.2.6.2.4 Transmitter Spurious Emissions for Inter-Band EN-DC including FR2

4.3.2.6.2.4.1 Definition

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 requirementsin line with
Recommendation ITU-R SM.329 [i.4] and NR operating band requirement to address UE co-existence. Spurious
emissions are measured as TRP. To improve measurement accuracy, sensitivity and efficiency, the resolution
bandwidth may be smaller than the measurement bandwidth. When the resol ution 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. The requirement is verified in beam locked mode with the
test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).

4.3.2.6.2.4.2 Limits

4.3.2.6.24.2.1 General spurious emissions

LTE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.6.1.2.1 for the NR
carrier.

4.3.2.6.2.4.2.2 Spurious emission band UE co-existence
LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.
Samelimitsasin clause 4.2.2.6.1.2.2.
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4.3.2.6.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.5.2.4 of the present document.
4.3.2.6.2.5 Transmitter Spurious Emissions for Inter-Band EN-DC including both FR1 and FR2

43.2.6.25.1 Definition
Same asin clause 4.3.2.6.2.3.1 and clause 4.3.2.6.2.4.1.

4.3.2.6.2.5.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.6.2.3.2 and
clause 4.3.2.6.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.6.2.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.5.2.5 of the present document.

4.3.2.7 Receiver Reference Sensitivity Level
4.3.2.7.1 Void

4.3.2.7.2 Receiver Reference Sensitivity for EN-DC
4.3.2.7.2.0 General

For EN-DC, E-UTRA and NR single carrier REFSENS requirements defined in ETSI TS 138 101-1 [6], ETSI
TS138101-2[7], ETSI TS 138 101-3 [8] and ETSI TS 136 101 [14] apply to al downlink bands of EN-DC
configurationslisted in clause 5.5B in ETSI TS 138 521-3 [3], unless sensitivity degradation exception is allowed in
clause 4.3.2.7.2, clause 7.3 in ETSI TS 138 101-1 [6] or clause 7.3 in ETSI TS 136 101 [14]. Allowed exceptions
specified in this clause also apply to any higher-order EN-DC configuration combination containing one of the band
combinations that exception is allowed for. Reference sensitivity exceptions are specified by applying Maximum
Sensitivity Degradation (MSD) into applicable REFSENS requirement. EN-DC REFSENS requirements shall be met
for NR uplink transmissions using QPSK DFT-s-OFDM waveforms as defined in clause 7.3.2in ETSI

TS 138 101-1 [6]. Unless otherwise specified UL allocation uses the lowest SCS allowable for a given channel BW.
Limits on configured maximum output power for the uplink according to clause 6.2B.4 in ETSI TS 138 101-3 [8] shall
apply.

In the case of interband EN-DC, the receiver REFSENS requirementsin this clause do not apply for 1,4 and 3 MHz
E-UTRA carriers. For the case of inter-band EN-DC with asingle carrier per cell group and multi-carrier per cell group,
in addition to the E-UTRA and NR single carrier, CA, and MIMO operation of REFSENS requirements defined in
ETSI TS138101-1[6], ETSI TS 138 101-2 [7] and ETSI TS 138 101-3[8], and ETSI TS 136 101 [14], the REFSENS
requirements specified therein also apply with both downlink carriers and both uplink carriers active unless sensitivity
exceptions are allowed in this clause of the present document, clause 7.3in ETSI TS 138 101-1 [6] or clause 7.3 in
ETSI TS 136101 [14].

NOTE: For inter-band EN-DC, the reference sensitivity requirement with both uplink carriers active is allowed to
be verified for only a single inter-band EN-DC configuration per NR band.
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432721 Void

432722 Void

4.3.2.7.2.3 Receiver Reference Sensitivity for Inter-Band EN-DC within FR1
43.2.7.2.31 Definition

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna
ports for al UE categories, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel.

4.3.2.7.2.3.2 Limits

43.2.7.2.3.2.1 Limits for inter-band without exceptions
For EN-DC with non-exception requirements applicable to NR, the LTE anchor agnostic approach is applied.

For inter-band EN-DC configurations, the throughput of each CG shall be > 95 % of the maximum throughput of the
reference measurement channels as specified in clause A.3.2 of ETSI TS 138 521-1 [1] with reference receive power
level specifiedin Table 4.1.2.7.1.2-1 and Table 4.1.2.7.1.2-2.

For the UE which supportsinter-band EN-DC, the minimum requirement for reference sensitivity in Table 4.1.2.7.1.2-1
and Table 4.1.2.7.1.2-2 for NR band and Table 4.2.12.1.2-1 of ETSI EN 301 908-13 [12] - for E-UTRA band, shall be
increased by the amount given in ARjg ¢ defined in clause 4.3.2.7.3.4.

4.3.2.7.2.3.2.2 Limits for inter-band with exceptions
For EN-DC combination with exception requirements, LTE anchor agnostic approach is not applied.

For inter-band EN-DC configurations affected by reference sensitivity exceptions, when test points without notes 6, 7
and 9in Table 5.3.3.6.2.3.1.2.1-1 are tested, the throughput of each CG shall be > 95 % of the maximum throughput for
the reference receive power level specified in Table 4.3.2.7.2.3.2.2-1, Table 4.3.2.7.2.3.2.2-2, Table 4.3.2.7.2.3.2.2-3,
and Table 4.3.2.7.2.3.2.2-4 for MSDs due to uplink harmonic, harmonic mixing, cross-band isolation and dual uplinks,
respectively. For agiven EN-DC combo, if more than one category of MSD applies, UE shall pass all requirement.

For test points with notes 6 or 7 in Table 5.3.3.6.2.3.1.2.1-1, reference sensitivity requirements are specified in
Table4.1.2.7.1.2-1 for the NR CC, and Table 4.2.12.1.2-1 of ETSI EN 301 908-13 [12] for E-UTRA CC.

Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1 are specified in
Table 4.3.2.7.2.3.2.2-1 with the uplink configuration specified in Table 5.3.3.6.2.3.1.2.1-1.
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Table 4.3.2.7.2.3.2.2-1: Reference sensitivity due to UL harmonic for EN-DC in NR FR1

UL DL band SCS 5MHz | 10 MHz 15 MHz 20 MHz |25 MHz |30 MHz | 40 MHz 50 MHz 60 MHz 80 MHz 90 MHz 100 MHz
band (kHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
n77 15 - -70,4 -70,4 -70,3 - - -70,2 -70,3 - - - --
( 30 -- -70,7 -70,5 -70,5 -- -- -70,3 -70,4 -70,4 -70,3 -70,3 -70,3
notes 1 60 - -71,1 -70,8 -70,7 - - -70,5 -70,5 -70,5 -70,4 -70,4 -70,4
1,3 and 7)
n77 15 -- -93,2 -91,7 -90,9 -- -- -- -- -- -- -- -
(note 2) 30 -- -93,5 -91,8 91,1 -- -- -- -- -- -- -- -
60 -- -93,9 -92,1 -91.3 -- -- -- -- -- -- -- -
-- -70,9 -70,9 -70,8 -- - -70,7 -70,8 -- -- -- -
15 -- -73,1 -73,1 -73,0 -72,9 -73,0 - - - -
n78 (note 9) (note 9) (note 9) (note 9) (note 9)
- -71,2 -71,0 -71,0 -- - -70,8 -70,9 -70,9 -70,8 -70,8 -70,8
notés 1 30 - -73,4 -73,2 -73,2 - - -73,0 -73,1 -73,1 -73,0 -73,0 -73,0
and 7) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9)
-- -71,6 -71,3 -71,2 - - -71,0 -71,0 -71,0 -70,9 -70,9 -70,9
60 -- -73,8 -73,5 -73,4 - - -73,2 -73,2 -73,2 -73,1 -73,1 -73,1
3 (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9) (note 9)
-- -93,7 -92,2 -91.4 -- -- -- -- -- -- -- -
15 -- -95,9 -93,4 -93,6 - - - - - - -- -
(note 9) (note 9) (note 9)
-- -94,0 -92.3 -91,6 -- -- -- -- -- -- -- -
n78
(note 2) 30 -- -96,2 -94,5 -93,8 - - - - - - -- -
(note 9) (note 9) (note 9)
-- -94.4 -92,6 -91,8 -- -- -- -- -- -- -- -
60 -- -96,6 -94,8 -94,0 - - - - - - -- -
(note 9) (note 9) (note 9)
n77 15 -- -83,5 -83,4 -83,2 -- - -83,0 -82,9 -- -- -- -
(notes 5 30 - -83,8 -83,5 -83,4 - -- -83,1 -83,0 -82,9 -82,8 -82,5 -82,7
8 and 6) -- -84,2 -83,8 -83,6 - - -83,3 -83,1 -83,0 -82,9 -82,6 -82,8
n78 60
(notes 5
and6)
n77 15 - -83,9 -83,6 -83,4 -- -- -83,4 -83,4 -- -- -- --
(notes 3 30 - -84,2 -83,7 -83,6 - -- -83,5 -83,5 -83,4 -83,4 -83,4 -83,4
and 4) -- -84,6 -84,0 -83,8 -- -- -83,7 -83,6 -83,5 -83,5 -83,5 -83,5
28 n78
(notes 3 60
and
4)
1 - - - - - - - -
n28 (”Otgs [E Y- 89,1 | -887 -88,3 -88,0
and 9)
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UL DL band SCS 5MHz | 10 MHz 15 MHz 20 MHz |25 MHz |30 MHz | 40 MHz 50 MHz 60 MHz 80 MHz 90 MHz 100 MHz
band (kHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

NOTE 1: The requirements should be verified for UL EARFCN or NR ARFCN of the aggressor (lower) band (superscript LB) such that fi8 = LfD"I'_B /olzplin MHz and
FU® o+ BWES 12 FI8 < BP0 — BWES L /2 with a carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower
band.

. - - , - - +(20+BWE , /12) 268 .

NOTE 2: The requirements are only applicable to channel bandwidths no larger than 20 MHz and with a carrier frequency at Channel MHz offset from < 'u in

LB LB LB LB LB B
the victim (higher band) with Futiow * BWenamna /25 fur” < Fui”nign = BWenama /2 , Where B e and BW rame are the channel bandwidths configured in the
aggressor (lower) and victim (higher) bands in MHz, respectively.

NOTE 3: These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 5%
transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.

NOTE 4: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 18 = LfD"iB /0.5ﬁ.1 in MHz and
FU® o + BWES 12 £ < RSP - BWES /2 with a carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower
band.

NOTE 5: These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 4
transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.

NOTE 6: The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 18 = LfD"iB /0_4J)_1 in MHz and
FU® o + BWES 12 £I8 < BP0~ BWES /2 with a carrier frequency in the victim (higher) band in MHz and the channel bandwidth configured in the lower
band.

NOTE 7: These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2
transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band and a range AFHD above and below the edge of this downlink
transmission bandwidth. The value AFHD depends on the EN-DC band combination: AFHD = 10 MHz for DC_1_n77, DC_3_n77, DC_28_n51 and DC_3_n78.

NOTE 8: MSD test point can be chosen according to supported BW and lowest SCS supported by the UE.

NOTE 9: Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.

Reference sensitivity exceptions due to receiver harmonic mixing for EN-DC in NR FR1, are specified in Table 4.3.2.7.2.3.2.2-2 with the uplink configuration specified in
Table5.3.3.6.2.3.1.2.1-1.
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Table 4.3.2.7.2.3.2.2-2: Reference sensitivity due to receiver harmonic mixing for EN-DC in NR FR1

UL DL SCS 5 10 MHz |15 MHz |20 MHz {25 MHz |40 MHz |50 MHz (60 MHz |80 MHz | 90 100
band | band |(kHz) | MHz (dBm) |(dBm) |(dBm) | (@Bm) |(dBm) |(dBm) |(dBm) |(@Bm) | MHz MHz
(dBm) (dBm | (dBm)
n77 28 NA | 698 | 698 | -608 | -683 - B B B - B B
(note 2)
N/A | -90,6 -89,3 | -885 -87,6 -- -- -- - -- -- -
n77 3 -93,3 -92,0 -91,2 -90,3

(note 5) |(note 5) |(note 5) |(nhote 5)
N/A | -90,6 -89,3 -88,5 -87,6 -- - -- - - - -

n78 3 93,3 | -920 | -91,2 | -90,3 - - - - -- - -
(note 5) |(note 5) [(note 5) |(note 5)

n77 (n(fté 3 NA | 60 | 830 |-821 | -809 | - - - - - -

n78 (ncii 3) N/A -86,9 -839 | -82,1 | -80,9 - - - - - - -

NOTE 1: These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the
aggressor (higher) band for which the mixing product due to harmonic of victim (lower) band LO with leakage of
aggressor (higher) band is within the downlink transmission bandwidth of a victim (lower) band.

NOTE 2: The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that

£ = | f/® /0.5 p.1 in MHz and FO® o +BWE J2< £° < R —Bwe /2 With 18 carrier frequency in
the victim (lower) band in MHz and the channel bandwidth configured in the lower band.

NOTE 3: The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that 42 =
| f#E /0.15]0.1 with f .8 the DL carrier frequency in the lower band andf;j;® the UL carrier frequency in the higher

band, both in MHz.
NOTE 4: MSD test point can be chosen according to supported BW and lowest SCS supported by the UE.
NOTE 5: Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.

Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1, are specified in Table 4.3.2.7.2.3.2.2-3 with the uplink configuration specified in
Table5.3.3.6.2.3.12.1-1.
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Table 4.3.2.7.2.3.2.2-3: Reference sensitivity exceptions due to cross band isolation

for EN-DC in NR FR1

E-UTRA or NR Band / Channel bandwidth of the affected DL band
UL DL band |SCS 5 10 15 20 25 30 40 50 60 80 90 100
band (kHz) | MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz
(dBm) [(dBm) [(dBm) [(dBm) |[(dBm) [(dBm) [(dBm) |(dBm) |(dBm) |(dBm) |(dBm) | (dBm)
n77 41 N/A 1-928 | -89,8 | -88,0 | -86,8 -- - - -- - -- -- --
41 nre 30 - -86,3 | -84,3 | -83,1 N - -81,9 | -81,9 | -819 N -81,1 | -80,7
(note 4)
7 - - - - - - - -
n8 (note 1) N/A -93,5 | -90,5 | -88,7 | -87,5
n78 38 N/A |-96,7 | -93,7 | -919 | -90,7 - - - -- - - - -
n78 41 N/A 1-928 | -89,8 | -88,0 | -86,8 -- - - -- - -- -- --
41 n78 30 -- -86,8 | -84,8 | -83,6 - -- -824 | -824 | -824 -- -81,6 -81,2
NOTE 1: Applicable only when harmonic mixing MSD for this combination is not applied.
NOTE 2: The DL victim band should be configured using the lowest SCS that is compatible with the highest CBW for which an MSD is
specified.
NOTE 3: MSD test point can be chosen according to supported BW and lowest SCS supported by the UE.
NOTE 4: The requirement is modified by -0,5 dB when the assigned UE channel bandwidth is confined within 3 300 MHz - 3 800 MHz.

Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FRL1, are specified in Table 4.3.2.7.2.3.2.2-4 with the uplink configuration specified in
Table5.3.3.6.2.3.1.2.1-1.

Table 4.3.2.7.2.3.2.2-4: Reference sensitivity exceptions due to dual uplink operation
for EN-DC in NR FR1 (two bands)

NR or E-UTRA Band / Channel bandwidth

EN-DC E-UTRA or 5 MHz 10 MHz 15 MHz 20MHz | 40 MHZ Duplex
Configuration NRband |SCS (KH2) (dBm) (dBm) (dBm)) (dBm) (dBm) | 'MDorder) mode
69,5 - - - - IMD2
DC_1A_n77A ! N/A -- (note 3) FDD
n77 15 - REFSENS - - - N/A TDD
DC_1A_n77A 91,3 - - - -
TN 1 N/A ! IMD4 FDD
77,078 15 ; REFSENS - - - N/A TDD
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NR or E-UTRA Band / Channel bandwidth
EN-DC E-UTRA or 5 MHz 10 MHz 15 MHz 20 MHz 40 MHz Duplex
Configuration NRband |SCS (kH2) (dBm) (dBm) (dBm)) (dBm) (@Bm) | 'MDorder) mode
3 N/A REFSENS - - - - N/A FDD
DC_3A_n7A -83,9 - - - IMD4 FDD
n7 15 -
(note 5)
DC_3A_n77A, ] - - - - IMD2 FDD
DC_3A _n78A, 3 N/A 0.3 (note 3)
DC_3C_n78A n77,n78 15 - REFSENS - - - N/A TDD
DC_3A_n77A, ] - - - - IMD4 FDD
DC_3A_n78A, 3 N/A 88,3 (note 3)
DC_3C_n78A n77, n78 15 - REFSENS - - - N/A TDD
DC_8A_n77A 8 N/A -88,0 — - - - IMD4 FDD
DC_8A n78A n77,n78 15 - REFSENS - - - N/A TDD
20 N/A 71,3 - - - - IMD3 FDD
DC_20A_n8A ng 15 713 - - - - IMD3 FDD
- - - - IMD4 FDD
DC_20A _n78A, 20 N/A 853
n78 15 - REFSENS - - - N/A TDD
DC_28A_n77A, 28 N/A -92,3 - - - - IMD5 FDD
DC_28A n78A, n77,n78 15 - REFSENS - - - N/A TDD

NOTE 1: E-UTRA carrier shall be set to min(+20 dBm, Pcmax_L_e-utrac) @and NR carrier shall be set to min(+20 dBm, Pcmax_LfcNR) @s defined in clause 6.2B.4.1.3 of ETSI
TS 138 521-3 [3].

NOTE 2: RBstarT = 0.

NOTE 3: This band is subject to IMD5 also which MSD is not specified.

NOTE 4: Applicable only if operation with 4 antenna ports is supported in the band with EN-DC configured.

NOTE 5: The symbol "REFSENS" in this table refers to the reference sensitivity values for single carrier specified in Table 4.2.12.1.2-1 of ETSI EN 301 908-13 [12] for 2
antenna port E-UTRA band, Table 7.3.1.5-1 of ETSI TS 136 521-1 [11] for 4 antenna port E-UTRA band, Table 4.1.2.7.1.2-1 for 2 antenna port NR band and
Table 4.1.2.7.1.2-2 for 4 antenna port NR band.

NOTE 6: For NR band, UL/DL BW and UL Lcrs can be adjusted according to the supported BW and lowest SCS supported by the UE.
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4.3.2.7.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.6.2.3 of the present document.

43.2.7.2.4 Void
43.2.7.2.4 Receiver Reference Sensitivity for Inter-Band EN-DC including FR2
432.7.24.1 Definition

Unless otherwise stated, the receiver characteristics are specified Over The Air (OTA).
The minimum regquirements on Effective I sotropic Sensitivity (EIS) are defined with two orthogonal polarizations.

The reference sensitivity power level REFSENS isthe EIS level (total component) at the centre of the quiet zone in the
RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference
measurement channel. The requirement is verified with the test metric of EIS (Link=RX beam pesk direction,
Meas=Link Angle).

4.3.2.7.2.4.2 Limits

L TE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.7.1.2 for the NR
carrier.

43.2.7.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.6.2.4 of the present document.
4.3.2.7.2.5 Receiver Reference Sensitivity for Inter-Band EN-DC including both FR1 and FR2

43.2.7.25.1 Definition
Sameasin clause 4.3.2.7.2.3.1 and clause 4.3.2.7.2.4.1.

43.2.7.2.5.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.7.2.3.2 and
clause 4.3.2.7.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.7.253 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.6.2.5 of the present document.
4.3.2.7.3 AR, ARgne for EN-DC

43.2.7.3.1 General

For the UE which supports inter-band EN-DC configuration, the minimum requirement for reference sensitivity in
Table7.3.1-1and Table 7.3.1-1ain ETSI TS 136 101 [14], clauses 7.3.2, 7.3A.2, 7.3C.2in ETSI TS 138 101-1 [6] and
clause 7.3.2, 7.3A.2 in ETSI TS 138 101-2 [7] shall be increased by the amount given in ARig ¢, ARigncin

Table 4.3.2.7.3.4.1-1 where unless otherwise stated, the same AR ¢, ARgnc are applicable to NR band(s) part for DC
configurations which have the same NR operating band combination. Unless otherwise stated, ARig ¢ Or ARignciS Set to
zero.
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In case the UE supports more than one of the band combinations for CA, SUL or DC, and an operating band belongs to

more than one band combinations, then:

. When the operating band frequency range is < 1 GHz, the applicable additional ARig shall be the average
value for al band combinations defined in clause 7.3A, 7.3B, 7.3Cin ETSI TS 138 521-3[3] and 7.3A, 7.3B
in ETSI TS 138 101-3 [8], truncated to one decimal place that applies for that operating band among the
supported band combinations. In case there is a harmonic relation between low band UL and high band DL,
then the maximum ARgc among the different supported band combinations involving such band shall be

applied.

. When the operating band frequency rangeis > 1 GHz, the applicable additional ARg shall be the maximum
value for al band combinations defined in clauses 7.3A, 7.3B, 7.3Cin ETSI TS 138 521-3 [3] and
clauses 7.3A, 7.3B in ETSI TS 138 101-3 [8] for the applicable operating bands.

Unless AR ¢ is specified for the NE-DC configuration, the specified AR g ¢ for the EN-DC configuration including the
same bands as the corresponding NE-DC configuration is applicable for the NE-DC configuration.

43.2.7.3.2 Void

4.3.2.7.3.3 Void

4.3.2.7.3.4 ARsc for Inter-band EN-DC within FR1
4327341 ARgc for Inter-band EN-DC in two bands within FR1

Table 4.3.2.7.3.4.1-1: ARjg due to EN-DC(two bands)

Inter-band EN-DC E-UTRA or NR Band AR (dB)
configuration
DC 1 n28 n28 0,2
1 0,2
DC_1 n77 n77 05
DC 1 n78 n78 0,5
3 0,2
DC_3 n77 n77 05
3 0,2
DC_3 n78 n78 05
DC 7 n77 n77 0,5
DC_7_n78
DC_7-7_n78 ns 0.5
8 0,2
DC_8 n77 n77 05
3 0,2
DC_8 n78 n78 05
DC 20 n78 n78 0,5
28 0,2
DC_28 n77 n77 05
28 0,2
DC_28 n78 n78 05
38 04
DC_38 n78 n78 05
DC 41 n77 n77 0,5
DC 41 n78 n78 0,5

ETSI



97 ETSI EN 301 908-25 V15.1.1 (2024-10)

4.3.2.8 Receiver Adjacent Channel Selectivity (ACS)

43281 Void

4.3.2.8.2 Receiver Adjacent Channel Selectivity for EN-DC

432821 Void

432822 Void

4.3.2.8.2.3 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC within FR1
4.3.28.2.3.1 Definition

Adjacent Channel Selectivity (ACS) is ameasure of areceiver's ability to receive an NR and E-UTRA 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 isthe ratio of the receive filter attenuation on the assigned channel frequency to
the receive filter attenuation on the adjacent channel(s).

4.3.2.8.2.3.2 Limits
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Same limitsasin clause 4.1.2.8.1.2 for the NR carrier.

4.3.2.8.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.7.2.3 of the present document.

432824 Void
4.3.28.2.4 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC including FR2
4328241 Definition

Adjacent Channel Selectivity (ACS) isameasure of areceiver's ability to receive aNR 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 isthe ratio of the receive filter attenuation on the assigned channel frequency to the receive filter
attenuation on the adjacent channel(s).

The reguirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal
are both from the direction where peak gain is achieved.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

4.3.2.8.2.4.2 Limits

LTE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.8.1.2 for the NR
carrier.

4.3.2.8.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.7.2.4 of the present document.
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43.2.825 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC including both FR1 and
FR2
43.28.25.1 Definition

Sameasin clause 4.3.2.8.2.3.1 and clause 4.3.2.8.2.4.1.

4.3.2.8.2.5.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.8.2.3.2 and
clause 4.3.2.8.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.8.2.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.7.2.5 of the present document.

4.3.2.9 Receiver Blocking Characteristics

4.3.29.1 Void

4.3.2.9.2 Receiver Blocking Characteristics for EN-DC
432921 Void

432922 Void

4.3.29.2.3 Blocking for Inter-Band EN-DC within FR1
4.3.29.23.1 Definition

The blocking characteristic for EN-DC in FR1 is a measure of the receiver's ability of an UE that supports EN-DC in
FR1 to receive awanted 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 occurs.

4.3.29.2.3.2 Limits

4.3.29.2.3.2.1 In-band blocking
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Same limitsasin clause 4.1.2.9.1.2.1 for the NR carrier.

4.3.2.9.2.3.2.2 Out-of-band blocking

Exception requirements for both NR and E-UTRA are defined for thistest and therefore LTE anchor agnostic approach
isnot applied. E-UTRA test point analysisisincluded and E-UTRA measurements are performed.

Out-of-band blocking requirements for E-UTRA single carrier and CA operation specified in clauses 4.2.7.1 and 4.2.7.2
of ETSI EN 301 908-13[12] and for NR single carrier operation specified in clause 4.1.2.9.1 apply for lowest level
EN-DC falbacks (two bands) with the following conditions:

. one E-UTRA uplink carrier with the output power set to 4 dB below Pcmax ¢ and the NR band whose
downlink is being tested has its uplink carrier output power set to 29 dB below Pevax L f.c.

. one NR uplink carrier with the output power set to 4 dB below Pcvax 1 t,c on the NR band with both E-UTRA
and NR downlinks being tested with E-UTRA output power set to 29 dB below Pewax L c.
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If CW interferer fallsin a gap between Fp__nigh Of the E-UTRA or NR band and Fp__jow Of the NR or E-UTRA band,
where the corresponding OOB ranges 1 and 2 overlap, then the lower level interferer limit of the overlapping OOB
ranges applies.

If FoL_nighOf the lower E-UTRA or NR band is greater than or equal to the Fp._jow Of the upper NR or E-UTRA band as
in overlapping RX frequency ranges, then the OOB range shall start from the Fo._jow Of the lower E-UTRA or NR band,
and from the Fp__nigh Of the upper NR or E-UTRA band.

For EN-DC combination listed in Table 4.3.2.9.2.3.2.2-1 under the first test condition above, exceptionsto the
requirement specified in Table 4.3.2.9.2.3.2.2-2 are allowed when the second-order intermodulation product of the
lower frequency band UL carrier and the CW interfering signal fully or partialy overlaps with the higher frequency
band DL carrier.

Table 4.3.2.9.2.3.2.2-1: EN-DC combination with exceptions allowed

EN-DC combination
DC 8 n77
DC 8 n78
DC 20 n78
DC 28 n77
DC 28 n78

Table 4.3.2.9.2.3.2.2-2: Exceptions allowed

Parameter Unit Level
Pinterferer (CW) dBm -441
NOTE:  The requirement applies When |fincerrerer + fif — fHE| < (BWSHE + BWEE) /2,
where fLE and f£B are the carrier frequencies for lower frequency band UL and
higher frequency band DL, respectively. BW}:E and BW£E are the channel
bandwidths configured for lower frequency band UL carrier and higher frequency
band DL carrier in MHz, respectively.

For each of the two test casesin clauses4.2.7.1 and 4.2.7.2 of ETSI EN 301 908-13[12] and for NR single carrier
specified in clause 4.1.2.9.1 for al interferer frequency ranges a maximum of:

[max{24,6 - [n - Ngg/6]}/min{[n - Ny /10],5}]

Exceptions are alowed for spurious response frequencies in each assigned frequency channel when measured using a
step size of min(|cBw /2 |5) MHz with Nre the number of resource blocks in the downlink transmission bandwidth

configuration, CBW the bandwidth of the frequency channel in MHz and n=1, 2, 3for SCS = 15, 30, 60 kHz,
respectively. For these exceptions, the requirementsin clause 4.3.2.10.2.3 apply.

4.3.2.9.2.3.2.3 Narrow band blocking
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Samelimitsasin clause 4.1.2.9.1.2.3 for the NR carrier.

4.3.2.9.2.1.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.8.2.3 of the present document.
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4.3.29.2.4 Void
43.29.2.4 Receiver Blocking for Inter-Band EN-DC including FR2
43.2.9.2.4.1 Definition

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
occurs. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).

The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal
are both from the direction where peak gain is achieved.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.

4.3.29.2.4.2 Limits

L TE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.9.1.2 for the NR
carrier.

43.29.243 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.8.2.4 of the present document.
4.3.29.25 Receiver Blocking for Inter-Band EN-DC including both FR1 and FR2

43.29.25.1 Definition
Sameasin clause 4.3.2.9.2.3.1 and clause 4.3.2.9.2.4.1.

43.29.25.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.9.2.3.2 and
clause 4.3.2.9.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.9.253 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.8.2.5 of the present document.

4.3.2.10 Receiver Spurious Response

4.3.2.10.1 Void

4.3.2.10.2 Receiver Spurious Response for EN-DC
4.3.2.10.2.1 Void

4.3.2.10.2.2 Void
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4.3.2.10.2.3 Receiver Spurious Response for Inter-Band EN-DC within FR1

4.3.2.10.2.3.1 Definition

Spurious response is a measure of the ability of the receiver 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 for which aresponse is obtained, i.e. for which the out-of-band blocking limit as specified in

clause 4.3.2.9.2.3.2.2 isnot met.

The lack of the spurious response ability decreases the coverage area when another unwanted interfering signal exists at
any other frequency.

4.3.2.10.2.3.2 Limits

Exception requirements for both NR and E-UTRA are defined for thistest and therefore LTE anchor agnostic approach
isnot applied. E-UTRA test point analysisisincluded and E-UTRA measurements are performed.

Spurious response requirement for E-UTRA single carrier and CA operation specified in clauses 4.2.8.1 and 4.2.8.2 of
ETSI EN 301 908-13 [12] and for NR single carrier specified in clauses 4.1.2.10 apply for lowest level EN-DC
fallbacks (two bands) with the following conditions:

. one E-UTRA uplink carrier with the output power set to 4 dB below Pcmax ¢ and the NR band whose
downlink is being tested has its uplink carrier output power set to 29 dB below Peumax _tf.c;

. one NR uplink carrier with the output power set to 4 dB below Pcvax 1 t,c on the NR band with both E-UTRA
and NR downlinks being tested with E-UTRA output power set to 29 dB below Pewax L c.

4.3.2.10.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.9.2.3 of the present document.

4.3.2.10.24 Void
4.3.2.10.2.5 Receiver Spurious Response for Inter-Band EN-DC including both FR1 and FR2
4.3.2.10.25.1 Definition

Sameasin clause 4.3.2.10.2.3.1.

4.3.2.10.2.5.2 Limits

The FR1 conducted requirements are tested separately. The NSA limits/requirements apply and are tested as part of the
EN-DC within FR1 in clause 4.3.2.10.2.3.2. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

4.3.2.10.2.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.9.2.5 of the present document.
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4.3.2.11 Receiver Intermodulation Characteristic

43.211.1 Void

432112 Wideband Intermodulation for EN-DC

4.3.2.11.2.1 Void

4.3.2.11.2.2 Void

4.3.2.11.2.3 Wideband Intermodulation for Inter-Band EN-DC within FR1
43.2.11.23.1 Definition

Intermodul ation response rejection is a measure of the capability of the receiver to receiver awanted signal onits
assigned channel frequency in the presence of two or more interfering signals which have a specific frequency
relationship to the wanted signal

4.3.2.11.2.3.2 Limits
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.

Samelimitsasin clause 4.1.2.11.1.2 for the NR carrier.

4.3.2.11.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.10.2.3 of the present document.

43211.24 Void
4.3.2.11.25 Receiver Intermodulation for Inter-Band EN-DC including both FR1 and FR2
43.2.11.25.1 Definition

Sameasin clause 4.3.2.11.2.3.1.

432.11.25.2 Limits
The FR1 conducted requirements are tested separately. The NSA limits/requirements apply and are tested as part of the

EN-DC within FR1 test casesin clause 4.3.2.11.2.3.2. LTE anchor agnostic approach is applied as defined in
clause 4.3.2.1.

43.2.11.2.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.10.2.5 of the present document.
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4.3.2.12 Receiver Spurious Emissions

43.212.1 Void

4.3.2.12.2 Receiver Spurious Emissions for EN-DC

4321221 Void

43.2.12.2.2 Void

4.3.2.12.2.3 Receiver Spurious Emissions for Inter-Band EN-DC within FR1
43.2.12.2.3.1 Definition

The spurious emissions power isthe power of emissions generated or amplified in areceiver that appear at the UE
antenna connector.

43.2.12.2.3.2 Limits
No exception reguirements are applicable to NR or LTE. LTE anchor agnostic approach is applied.
Samelimitsasin clause 4.1.2.12.1.2.

4.3.2.12.2.3.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.11.2.3 of the present document.
4.3.2.12.2.4 Receiver Spurious Emissions for Inter-Band EN-DC including FR2

432.12.2.4.1 Definition
The spurious emissions power is the power of emissions generated or amplified in areceiver. The spurious emissions

power level is measured as TRP. The requirement is verified in beam locked mode with the test metric of TRP
(Link=TX beam peak direction, Meas=TRP grid).

4.3.2.12.2.4.2 Limits

LTE anchor agnostic approach is applied as defined in clause 4.3.2.1. Same limitsasin clause 4.2.2.10.1.2 for the NR
carrier.

4.3.2.12.2.4.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.11.2.4 of the present document.
4.3.2.12.2.5 Receiver Spurious Emissions for Inter-Band EN-DC including both FR1 and FR2

4.3.2.12.25.1 Definition
Sameasin clause 4.3.2.12.2.3.1 and clause 4.3.2.12.2.4.1.

4.3.2.12.25.2 Limits

The FR1 conducted and FR2 radiated requirements are tested separately. The NSA limits/requirements apply and are
tested as part of the EN-DC within FR1 and EN-DC including FR2 test casesin clause 4.3.2.12.2.3.2 and
clause 4.3.2.12.2.4.2 respectively. LTE anchor agnostic approach is applied as defined in clause 4.3.2.1.

43.2.12.2.5.3 Conformance

The conformance tests for this requirement shall be as defined in clause 5.3.3.11.2.5 of the present document.
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5 Testing for compliance with technical requirements

5.1 Testing for compliance with technical requirements for
Frequency Range 1

51.1 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the operational environmental profile defined by its
intended use) to give confidence of compliance for the affected technical requirements.

All tests shall be conducted using normal test conditions except where otherwise stated. For guidance on the use of
other conditions to be used in order to show compliance reference can be madeto ETSI TS 138 521-1 [1], clause F.1.1.

5.1.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured val ue related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated and
shall correspond to an expansion factor (coverage factor) k = 1,96 (which provide a confidence level of respectively
95 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).
Principles for the calculation of measurement uncertainty are contained in ETSI TR 100 028 [i.5], in particular in
annex C of the ETSI TR 100 028-2 [i.5]. For guidance on other measurement conditions reference can be made to
annexes A to H of ETSI TS 138 521-1 [1].

Recommended values for the maximum measurement uncertainty based on this expansion factor can be found in
annex D.

51.3 Essential radio test suites

5.1.3.0 General

This clause describes the test suites that shall be used for 5G-NR frequency range 1.

5.1.3.1 Transmitter Maximum Output Power

5.1.3.1.1 Transmitter Maximum Output Power for Single Carrier
5.1.3.11.1 Method of test

5.1.31.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
Table5.1.3.1.1.1.1-1. The details of the uplink Reference M easurement Channels (RMCs) are specified in clause A.2 of
ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.1.1.1.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest (note 3)
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A for maximum output Modulation (note 2) RB allocation (note 1)

1 power test case DFT-s-OFDM PI1/2 BPSK Inner Full

2 DFT-s-OFDM PI/2 BPSK Inner 1RB Left

3 DFT-s-OFDM PI/2 BPSK Inner 1RB Right

4 DFT-s-OFDM QPSK Inner Full

5 DFT-s-OFDM QPSK Inner 1RB Left

6 DFT-s-OFDM QPSK Inner 1RB Right
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
NOTE 2: DFT-s-OFDM PI1/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 3: For band n28, the Highest test channel bandwidth is replaced by 20 MHz due to MPR is always larger than

0 dB for 30 MHz bandwidth.
1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1

for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].

4) The UL Reference Measurement Channel is set according to Table 5.1.3.1.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.2.1.4.3 of ETSI TS 138 521-1 [1].

5.1.3.1.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.1.1.1.1-1. Since the UE has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step for the UE to reach Pumax level.

3) Measure the mean power of the UE in the channel bandwidth of the radio access mode. The period of
measurement shall be at least the continuous duration of one active sub-frame (1 ms) and in the uplink
symbols. For TDD symbols with transient periods are not under test.

4)  For UEs supporting Power Class 2, repeat steps 1~3 on the applicable bands with message exception of P-Max

defined in Table 6.2.1.4.3-2in ETS TS 138 521-1 [1].
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5.1.3.1.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.2.1.2 in order to show compliance.

5.1.3.1.2 Void

5.1.3.1.3 Void

5.1.3.1.4 Void

5.1.3.1.5 Transmitter Maximum Output Power for UL-MIMO
5.1.3.151 Method of test

5.1.3.151.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
in Table 5.1.3.1.5.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.1.5.1.1-1: Test Configuration Table for 2-layer UL MIMO

Initial Conditions
N/A
Test Parameters for Channel Bandwidths
N/A

NOTE: No test points are defined since there is no configuration satisfying MPR=0 dB. .

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement Channel is set according to Table 5.1.3.1.5.1.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.2D.1.4.3 of ETSI TS 138 521-1 [1].

5.1.3.1.5.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.1.5.1.1-1. Since the UE has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1is
specified with the condition 2TX_UL_MIMOIn ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 ms starting from the first TPC command in this step for the UE to reach Pumax level.
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3) Measure the sum of the mean power of the UE at each transmit antenna connector in the channel bandwidth of
the radio access mode. The period of measurement shall be at least the continuous duration of 1 ms over all
active uplink slots and in the uplink symbols. For TDD slots only slots consisting of only UL symbols are
under.

5.1.3.1.5.2 Test requirements
The results obtained shall be compared to the limitsin clause 4.1.2.2.5.2 in order to show compliance.

NOTE: No test points are defined in this release.

5.1.3.2 Transmitter Minimum Output Power

5.1.3.2.1 Transmitter Minimum Output Power for Single Carrier
5.1.3.21.1 Method of test

5.1.3.21.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
in Table5.1.3.2.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clauses
A.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2
of ETSI TS 138 521-1 [1].

Table 5.1.3.2.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4] |Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4] |Low range, Mid range, High range (note 2)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4] clause 4.3.1
Test SCS as specified in Table 1.1-6 Highest

Test Parameters for Channel Bandwidths

Test ID Downlink Configuration Uplink Configuration
N/A for minimum output power Modulation RB allocation (note 1)
1 test case DFT-s-OFDM QPSK Quter Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
NOTE 2: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement Channel is set according to Table5.1.3.2.1.1.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UEisin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.3.1.4.3. of ETSI TS 138 521-1 [1].
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5.1.3.2.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.2.1.1.1-1. Since the UE has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

2)  Send continuousdly uplink power control "down" commands in every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power.

3) Measure the mean power of the UE in the associated measurement channel bandwidth specified in
Table 4.1.2.3.1.2-1 for the specific channel bandwidth under test. The period of measurement shall be at least
the continuous duration of one active sub-frame (1 ms) and in the uplink symbols. For TDD slots with
transient periods are not under test.

5.1.3.2.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.3.1.2 in order to show compliance.

5.1.3.2.2 Void

5.1.3.2.3 Void

5.1.3.2.4 Void

5.1.3.2.5 Transmitter Minimum Output Power for UL-MIMO
5.1.3.251 Method of test

5.1.3.251.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
in Table 5.1.3.2.5.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.2.5.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4] Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4] Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4] clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters for Channel Bandwidths
Test ID Downlink Configuration Uplink Configuration
N/A for minimum output power Modulation RB allocation (note)
1 test case CP-OFDM QPSK Outer Full

NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4] annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
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3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].

4) The UL Reference Measurement Channel is set according to Table 5.1.3.2.5.1.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.3D.1.4.3 of ETSI TS 138 521-1 [1].

5.1.3.2.5.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.2.5.1.1-1. Since the UE has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format0_1is
specified with the condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously uplink power control "down" commands in every uplink scheduling information to the UE;
allow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power.

3) Measure the sum of the mean power of the UE at each UE antenna connector in the associated measurement
channel bandwidth specified in Table 4.1.2.3.1.2-1 for the specific channel bandwidth under test. The period
of measurement shall be at least the continuous duration of 1 ms over all active uplink slots and in the uplink
symbols. For TDD, only slots consisting of only UL symbols are under test.

5.1.3.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.3.5.2 in order to show compliance.

5.1.3.3 Transmitter Spectrum Emission Mask

5.1.3.3.1 Transmitter Spectrum Emission Mask for Single Carrier
5.1.3.3.11 Method of test

5.1.3.3.1.1.1 General spectrum emission mask

51331111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, which are shown in
Tables5.1.3.3.1.1.1.1-1,5.1.3.3.1.1.1.1-2, and 5.1.3.3.1.1.1.1-3. The details of the uplink Reference Measurement
Channels (RMCs) are specified in clause A.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before
measurement are specified in clause C.2 of ETSI TS 138 521-1 [1].
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Table 5.1.3.3.1.1.1.1-1: Test Configuration Table for power class 3 (contiguous allocation)

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1 |[Normal
Test Frequencies as specified in ETSI TS 138 508-1 [4], clause 4.3.1 |Low range, High range
Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], Lowest, Highest
clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters for Channel Bandwidths
Test Freq ChBw SCS Downlink Configuration Uplink Configuration
ID
Default | Default N/A for Spectrum Emission Modulation RB allocation (note 1)
Mask test case (note 2)
1 Low DFT-s-OFDM Edge_1RB_Left
note 3 P1/2 BPSK
2 High DFT-s-OFDM Edge_1RB_Right
note 3 P1/2 BPSK
3 Default DFT-s-OFDM Outer_Full
note 3 P1/2 BPSK
4 Low DFT-s-OFDM Edge_1RB_Left
note 4 P1/2 BPSK
5 High DFT-s-OFDM Edge_1RB_Right
note 4 PI/2 BPSK
6 Default DFT-s-OFDM Outer_Full
note 4 PI/2 BPSK
7 Low DFT-s-OFDM Edger_1RB_Left
QPSK
8 High DFT-s-OFDM Edge_1RB_Right
QPSK
9 Default DFT-s-OFDM Outer_Full
QPSK
10 Low DFT-s-OFDM Edge_1RB_Left
16 QAM
11 High DFT-s-OFDM Edge_1RB_Right
16 QAM
12 | Default DFT-s-OFDM Outer_Full
16 QAM
13 Low DFT-s-OFDM Edge_1RB_Left
64 QAM
14 High DFT-s-OFDM Edge_1RB_Right
64 QAM
15 | Default DFT-s-OFDM Outer_Full
64 QAM
16 Low DFT-s-OFDM Edge_1RB_Left
256 QAM
17 High DFT-s-OFDM Edge_1RB_Right
256 QAM
18 | Default DFT-s-OFDM Outer_Full
256 QAM
19 Low CP-OFDM Edge_1RB_Left
QPSK
20 High CP-OFDM Edge_1RB_Right
QPSK
21 | Default CP-OFDM Outer_Full
QPSK
22 Low CP-OFDM 16 Edge_1RB_Left
QAM
23 High CP-OFDM 16 Edge_1RB_Right
QAM
24 | Default CP-OFDM 16 Outer_Full
QAM
25 Low CP-OFDM 64 Edge_1RB_Left
QAM
26 High CP-OFDM 64 Edge_1RB_Right
QAM
27 | Default CP-OFDM 64 Outer_Full
QAM
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28 Low CP-OFDM Edge_1RB_Left
256 QAM
29 High CP-OFDM Edge_1RB_Right
256 QAM
30 | Default CP-OFDM Outer_Full
256 QAM
31 Low DFT-s-OFDM Edge_1RB_Left
notes Pi/2 BPSK w
5&6 Pi/2 BPSK
DMRS
32 High DFT-s-OFDM Edge_1RB_Right
notes Pi/2 BPSK w
5&6 Pi/2 BPSK
DMRS
33 Default DFT-s-OFDM Outer Full
notes Pi/2 BPSK w
5&6 Pi/2 BPSK
DMRS
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
NOTE 2: DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
NOTE 3: UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability
powerBoosting-pi2BPSK and the IE powerBoostPi2BPSK is set to 1 for bands n40, n41, n77 andn78.
NOTE 4: UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77 and n78, or in TDD
mode the IE powerBoostPi2BPSK is set to 0 for bands n40, n41, n77 and n78.
NOTE 5: For Power Class 3 testing, UE operating in FDD mode, or in TDD mode in bands other than n40, n41,
n77 and n78, or in TDD mode the IE powerBoostPi2BPSK is set to 0 for bands n40, n77 and n78.
NOTE 6: Applicable to UEs indicating support for UE capability lowPAPR-DMRS-PUSCHwithPrecoding-r16.
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Table 5.1.3.3.1.1.1.1-2: Test Configuration Table for power class 2 (contiguous allocation)

Initial Conditions

clause 4.1

Test Environment as specified in ETSI TS 138 508-1 [4],

Normal

Test Frequencies as specified in ETSI TS 138 508-1 [4],
clause 4.3.1

Low range, High range

Test Channel Bandwidths as specified in ETSI
TS 138 508-1 [4], clause 4.3.1

Lowest, Highest

Test SCS as specified in Table 1.1-6

Lowest, Highest

Test Parameters for Channel Bandwidths

Test ID Freq Downlink Configuration Uplink Configuration
N/A Modulation (note 2) RB allocation (note 1)

1 Low DFT-s-OFDM Pi/2 BPSK Edge 1RB_Left
2 High DFT-s-OFDM Pi/2 BPSK Edge_1RB_Right
3 Default DFT-s-OFDM Pi/2 BPSK Outer Full

4 Low DFT-s-OFDM QPSK Edge 1RB Left
5 High DFT-s-OFDM QPSK Edge 1RB_Right
6 Default DFT-s-OFDM QPSK Quter Full

7 Low DFT-s-OFDM 16 QAM Edge 1RB Left
8 High DFT-s-OFDM 16 QAM Edge 1RB_Right
9 Default DFT-s-OFDM 16 QAM Quter Full

10 Low DFT-s-OFDM 64 QAM Edge 1RB Left
11 High DFT-s-OFDM 64 QAM Edge 1RB_Right
12 Default DFT-s-OFDM 64 QAM Quter Full

13 Low DFT-s-OFDM 256 QAM Edge 1RB Left
14 High DFT-s-OFDM 256 QAM Edge 1RB_Right
15 Default DFT-s-OFDM 256 QAM Outer Full

16 Low CP-OFDM QPSK Edge 1RB Left
17 High CP-OFDM QPSK Edge_1RB_Right
18 Default CP-OFDM QPSK Outer Full

19 Low CP-OFDM 16 QAM Edge 1RB Left
20 High CP-OFDM 16 QAM Edge 1RB_Right
21 Default CP-OFDM 16 QAM Quter Full

22 Low CP-OFDM 64 QAM Edge 1RB Left
23 High CP-OFDM 64 QAM Edge 1RB_Right
24 Default CP-OFDM 64 QAM Quter Full

25 Low CP-OFDM 256 QAM Edge 1RB Left
26 High CP-OFDM 256 QAM Edge 1RB_Right
27 Default CP-OFDM 256 QAM Quter Full

NOTE 3:

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
NOTE 2: DFT-s-OFDM Pi/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.

It is essential that all test points in this table also exist in Table 6.2.2.4.1-2 of ETSI TS 138 521-1 [1].
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Table 5.1.3.3.1.1.1.1-3: Test Configuration Table for power class 2&3 (almost contiguous allocation)

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters for Channel Bandwidths
Test ID Freq Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (note 1)
1 Default CP-OFDM QPSK Inner Full
2 Default CP-OFDM QPSK Outer Full
3 Default CP-OFDM 16 QAM Inner Full
4 Default CP-OFDM 16 QAM Outer Full
5 Default CP-OFDM 64 QAM Outer Full
6 Default CP-OFDM 256 QAM Outer Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.5.2.2.4.1-4 of ETSI TS 138 521-1 [1].
. Itis essential that all test points in this Table also exist in Table 6.2.2.4.1-3 of ETSI TS 138 521-1 [1].
. Test applies only for UEs which support almost contiguous UL CP-OFDM transmissions. For PC2 UE which

NOTE 2
NOTE 3

support almost contiguous UL CP-OFDM transmissions, test is only applicable for Release 16 and forward.

1)

Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to Table 5.1.3.3.1.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in clause 6.5.2.2.4.3 of ETSI TS 138 521-1 [1].

5.1.3.3.1.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.3.1.1.1.1-1, Table 5.1.3.3.1.1.1.1-2 and
Table5.1.3.3.1.1.1.1-3. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC.

2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.

3) Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in Tables 6.2.2.5-1t0 6.2.2.5-9 of ETSI
TS 138 521-1 [1]. The period of the measurement shall be at least the continuous duration of 1 ms over
consecutive active uplink sots. For TDD, only dlots consisting of only UL symbols are under test.

4)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to

Tables4.1.2.4.1.2.1-1 and 4.1.2.4.1.2.1-2. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. The measured power shall be recorded for each step. The measurement
period shall capture the active TSs.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration

Table5.1.3.3.1.1.1.1-1 and Table 5.1.3.3.1.1.1.1-2, send an NR RRCReconfiguration message according
to ETSI TS 138508-1 [4] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with
TRANSFORM_PRECODER_ENABLED condition.
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NOTE 2: 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.

5.1.3.3.1.1.2 Additional spectrum emission mask

5.1.3.3.1.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
inclause 6.2.3.4.1 of ETS| TS 138 521-1 [1]. The details of the uplink Reference Measurement Channels (RMCs) are
specified in clause A.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are
specified in clause C.2 of ETS| TS 138 521-1 [1].

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4] annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1] and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to the applicable test configuration tablein
clause 6.2.3.4.1 of ETSI TS 138 521-1 [1].

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in clause 6.5.2.3.4.3 of ETS| TS 138 521-1 [1].

5.1.3.3.1.1.2.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI
to schedule the UL RM C according to the applicable test configuration table in clause 6.2.3.4.1 of ETSI
TS 138 521-1 [1]. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the
UL RMC.

2)  Send continuously uplink power control "up" commandsin the uplink scheduling information to the UE.
Allow at least 200 ms starting from the first TPC command in this step for the UE to reach the Pumax level.

3)  Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in the applicable table in clause 4.1.2.4.1.2.2. The
period of measurement shall be at least the continuous duration of one sub-frame (1 ms). For TDD dlots with
transient periods are not under test.

4)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to the
applicable test configuration table. The centre frequency of the filter shall be stepped in continuous steps
according to the applicable test requirement table. The measured power shall be recorded for each step. The
measurement period shall capture the active TSs.

NOTE 1: When switching to DFT-ss=OFDM waveform, as specified in the test configuration Table 6.2.3.4.1-1
through 6.2.3.4.1-2 of ETSI TS 138 521-1 [1], send an NR RRCReconfiguration message according to
ETSI TS 138 508-1 [4], clause 4.6.3, Table 4.6.3-118 PUSCH-Config with
TRANSFORM_PRECODER_ENABLED condition.
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NOTE 2: 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.

5.1.3.3.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.4.1.2 in order to show compliance.

5.1.3.3.2 Void

5.1.3.3.3 Void

5.1.3.34 Void

5.1.3.3.5 Transmitter Spectrum Emission Mask for UL-MIMO
5.1.3.35.1 Method of test

5.1.3.35.1.1 General spectrum emission mask

5.1.3.35.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shownin
Table5.1.3.3.5.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].
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Table 5.1.3.3.5.1.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest and Highest
Test Parameters for Channel Bandwidths
Test ID Freq ChBw SCS Downlink Uplink Configuration
Configuration
Default | Default | N/A for Spectrum Modulation RB allocation (note)
1 Low Emission Mask test CP-OFDM QPSK Edge_1RB_Left
2 High case CP-OFDM QPSK Edge 1RB_Right
3 Default CP-OFDM QPSK Outer_Full
4 Low CP-OFDM 16 QAM Edge 1RB Left
5 High CP-OFDM 16 QAM Edge 1RB Right
6 Default CP-OFDM 16 QAM Outer_Full
7 Low CP-OFDM 64 QAM Edge 1RB Left
8 High CP-OFDM 64 QAM Edge 1RB_Right
9 Default CP-OFDM 64 QAM Quter_Full
10 Low CP-OFDM 256 QAM Edge 1RB Left
11 High CP-OFDM 256 QAM Edge 1RB_Right
12 Default CP-OFDM 256 QAM Quter_Full
NOTE The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.
2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].
4) The UL Reference Measurement channels are set according to Table 5.1.3.3.5.1.1.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].
6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5D.2.2.4.3 of ETSI TS 138 521-1 [1].
5.1.3.35.1.1.2 Procedure
1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.3.5.1.1.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1is
specified with condition 2TX_UL_MIMOin ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.
2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.
3)  Measure the sum of the mean power of the UE in the channel bandwidth of the radio access mode according to
the test configuration according to the requirements described in Tables 6.2D.2.5-1 or 6.2D.2.5-2 of ETSI
TS 138 521-1[1]. The period of the measurement shall be at least the continuous duration of one active
sub-frame (1 ms) and in the uplink symbols. For TDD, dlots consisting of UL symbols only are under test.
4)  Measure the power of the transmitted signal at each antenna connector with a measurement filter of

bandwidths according to limit tablesin clause 4.1.2.4.5.2.1. The centre frequency of the filter shall be stepped
in continuous steps according to the same Table. The measured power shall be recorded for each step. The
measurement period shall capture the active TSs.
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Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in

Table5.1.3.3.5.1.2.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.3.5.1.2.1-1: Test Configuration Table for NS_04 for band n41

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1 Normal
Test Frequencies as specified in ETSI TS 138 508-1 [4], clause 4.3.1 (See Freq column)
Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], Lowest, Highest
clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test parameters for NS_04
Downlink Uplink Configuration
Test Freq Configuration
ID Modulation RB allocation
(NOTE)
1 Low CP-OFDM QPSK Edge 1RB_Left
2 2 496 + 3/2 x BWchannel - 6 MHz CP-OFDM QPSK Edge_1RB_Left
3 2 496 + BWchanne! /2 + CP-OFDM QPSK Inner Full
4 MAX(10 MHz, 0,25 x BW channel) N/A CP-OFDM QPSK Outer Full
5 High CP-OFDM QPSK Edge 1RB_Right
6 High CP-OFDM QPSK Inner Full
7 High CP-OFDM QPSK Outer Full
8 Low CP-OFDM 16 QAM Edge 1RB_Left
9 2 496 + 3/2 X BWchannel - 6 MHZ CP-OFDM 16 QAM Edge 1RB_Left
10 2 496 + BWchanne! /2 + CP-OFDM 16 QAM Inner Full
11 MAX(10 MHz, 0,25 x BW channel) CP-OFDM 16 QAM Outer Full
12 High CP-OFDM 16 QAM Edge 1RB_Right
13 High CP-OFDM 16 QAM Inner Full
14 High CP-OFDM 16 QAM Outer Full
15 Low CP-OFDM 64 QAM Edge 1RB_Left
16 2 496 + 3/2 x BWchannel - 6 MHz CP-OFDM 64 QAM Edge 1RB_Left
2 496 + BWchannel /12 +
17 MAX(10 MHz, 0,25 x BWchanne) CP-OFDM 64 QAM Outer Full
18 High CP-OFDM 64 QAM Edge 1RB_Right
19 High CP-OFDM 64 QAM Outer Full
20 Low CP-OFDM 256 QAM Edge 1RB_Left
21 2 496 + 3/2 x BWchannel - 6 MHz CP-OFDM 256 QAM Edge 1RB_Left
2 496 + BWchannel /2 +
22 MAX(10 MHZ, 0,25 x BW chamne) CP-OFDM 256 QAM Outer Full
23 High CP-OFDM 256 QAM Edge 1RB_Right
24 High CP-OFDM 256 QAM Outer Full
NOTE: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.
2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].
4) The UL Reference Measurement channels are set according to Tables5.1.3.3.5.1.2.1-1.
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5)  Propagation conditions are set according to Annex B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5D.2.3.4.3 of ETSI TS 138 521-1 [1].

5.1.3.3.5.1.2.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.3.5.1.2.1-1. Since the UL has no payload and no |oopback
data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1is
specified with condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously power control "up" commands to the UE until the UE transmits at Pumax level. Allow at
least 200 msfor the UE to reach Pumax level.

3) Measure the sum of the mean power of the UE in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Tables 6.2D.3.5-1 or 6.2D.3.5-2 of ETSI
TS 138 521-1[1]. The period of the measurement shall be at least the continuous duration of 1 ms over
consecutive active uplink slots and uplink symbols. For TDD, only slots consisting of only UL symbols are
under test.

4)  Measure the power of the transmitted signal at each antenna connector with a measurement filter of
bandwidths according to limit tablesin clause 4.1.2.4.5.2.2. The centre frequency of the filter shall be stepped
in continuous steps according to the same Table. The measured power shall be recorded for each step. The
measurement period shall capture the active TSs.

5.1.3.35.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.4.5.2 in order to show compliance.

5.1.34 Transmitter Adjacent Channel Leakage Power Ratio

5.1.34.1 Transmitter Adjacent Channel Leakage Power Ratio for Single Carrier
5.1.34.11 Method of test

5134111 NR ACLR

51341111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in the
test configuration tables in clause 6.2.2.4.1 of ETSI TS 138 521-1 [1]. The details of the uplink Reference Measurement
Channels (RMCs) are specified in clause A.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before
measurement are specified in clause C.2 of ETS| TS 138 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4] annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETS| TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to the test configuration tablesin clause 6.2.2.4.1
of ETSI TS 138 521-1 [1].
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5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5.2.4.1.4.3 of ETSI TS 138 521-1 [1].

5.1.34.1.1.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to the test configuration tables in clause 6.2.2.4.1 of ETS|
TS 138 521-1 [1]. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC.

2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.

3) Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, as measured in step 3 of 6.2.2.4.2 of ETSI TS 138 521-1 [1], which shall meet the requirements
described in clause 6.2.2.5 of ETSI TS 138 521-1 [1] as appropriate.

4)  Measure the rectangular filtered mean power for the assigned NR channel.

5) Measurethe rectangular filtered mean power of the first NR adjacent channel on both the lower and upper side
of the assigned NR channel, respectively.

6) Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper NR
ACLR, respectively.

7)  For UEs supporting Power Class 2, repeat steps 1~6 for Test ID 22 and 36 in Table 6.2.2.4.1-1 of ETS
TS 138 521-1 [1] on the applicable bands with message exception of P-Max defined in Table 6.5.2.4.1.4.3-1 of
ETSI TS138521-1[1].

8 Void.

NOTE: When switching to DFT-ss=OFDM waveform, as specified in the test configuration tablesin clause
6.2.2.4.1of ETSI TS 138 521-1 [1], send an NR RRCReconfiguration message according to ETS
TS 138508-1[4], clause 4.6.3 Table 4.6.3-118 PUSCH-Config with
TRANSFORM_PRECODER_ENABLED condition.

5.1.34.11.2 UTRA ACLR

5.1.34.11.2.1 Initial conditions
Sameasin clause 6.2.3.4.1 of ETSI TS 138 521-1 [1] with the following exceptions:

- Only network signalling values NS 5U, NS 43U, and NS_100 with the corresponding band defined in
Table6.2.3.3.1-1 of ETSI TS 138 521-1 [1] need to perform the UTRA ACLR test.

- Message contentsin step 6 are defined in clause 6.5.2.4.2.4.3 of ETSI TS 138 521-1 [1].

5.1.34.1.1.2.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to the applicable test configuration table in clause 6.2.3.4.1 of ETSI
TS 138 521-1 [1]. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC.

2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.

3) Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration, which shall meet the requirements described in clause 6.2.3.5 of ETSI TS 138 521-1 [1] as
appropriate. The period of the measurement shall be at least the continuous duration of one active sub-frame (1
ms) and in the uplink symbols. For TDD dlots with transient periods are not under test.
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4)  Measure the rectangular filtered mean power for the assigned NR channel.

5) Measurethe RRC filtered mean power of the first and the second UTRA adjacent channel on both the lower
and upper side of the NR channel, respectively.

6) Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper UTRA
ACLR, respectively.

NOTE: When switching to DFT-s-=OFDM waveform, as specified in the test configuration Table 6.2.3.4.1-1 of
ETSI TS 138 521-1 [1], send an NR RRCReconfiguration message according to ETSI TS 138 508-1 [4]
clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

5.1.3.4.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.5.1.2 in order to show compliance.

5.1.3.4.2 Void

5.1.3.4.3 Void

5.1.3.4.4 Void

5.1.3.4.5 Transmitter Adjacent Channel Leakage Power Ratio for UL-MIMO
5.1.3.451 Method of test

5134511 NR ACLR

51345111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in the test
configuration tablesin clause 6.2D.2.4.1 of ETSI TS 138 521-1 [1]. The details of the uplink Reference M easurement
Channels (RMCs) are specified in clause A.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before
measurement are specified in clause C.2 of ETSI TS 138 521-1 [1]:

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to the test configuration tables in clause
6.2D.2.4.1 of ETSI TS138 521-1[1].

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4] clause 4.5.
Message contents are defined in clause 6.5D.2.4.1.4.3 of ETSI TS 138 521-1 [1]. (If UE supports ULFPTX.
The PDCCH DCI format 0_1 is specified with the condition ULFPTx_Model, ULFPTx_Mode2 or
ULFPTX_ModeFull in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2 depending on UE reported capability.)
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5.1.3.45.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to the test configuration tablesin clause 6.2D.2. 4 of ETS
TS 138 521-1[1]. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with condition 2TX_UL_MIMOin
ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.

3) Measure the sum of the mean power of the UE at from both antenna connectors in the channel bandwidth of
the radio access mode according to the test configuration, as measured in step 3 of clause 6.2D.2.4.2 of ETSI
TS 138 521-1 [1], which shall meet the requirements described in clauses 6.2D.2.5 of ETSI TS 138 521-1 [1]
as appropriate.

4)  Measure the rectangular filtered mean power for the assigned NR channel at each antenna connector of UE.

5) Measurethe rectangular filtered mean power of the first NR adjacent channel at each antenna connector of UE
on both the lower and upper side of the assigned NR channel, respectively.

6) Calculate the ratios of the power between the values measured in step 4) over step 5) for lower and upper NR
ACLR at each antenna connector of UE, respectively.

5.1.3.45.1.2 UTRA ACLR

5.1.345.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, which are shown in
Table5.1.3.4.5.1.2.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].
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Table 5.1.3.4.5.1.2.1-1: Test Configuration Table for NS_03U

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4] Normal

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4] Low range, High range

clause 4.3.1

Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4] |Lowest, Highest

clause 4.3.1

Test SCS as specified in Table 1.1-6 Lowest, Highest

Test Parameters for Channel Bandwidths
Test ID Freq ChBw SCS Downlink Uplink Configuration
Configuration
Default | Default | N/A for Adjacent Modulation RB allocation (note)

1 Low Channel Leakage CP-OFDM QPSK Edge 1RB_Left
2 High Ratio test case CP-OFDM QPSK Edge_1RB_Right
3 Default CP-OFDM QPSK Outer_Full
4 Low CP-OFDM 16 QAM Edge 1RB_Left
5 High CP-OFDM 16 QAM Edge 1RB_Right
6 Default CP-OFDM 16 QAM Outer_Full
7 Low CP-OFDM 64 QAM Edge 1RB_Left
8 High CP-OFDM 64 QAM Edge 1RB_Right
9 Default CP-OFDM 64 QAM Outer_Full
10 Low CP-OFDM 256 QAM Edge 1RB_Left
11 High CP-OFDM 256 QAM Edge 1RB_Right
12 Default CP-OFDM 256 QAM Quter_Full

NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2

for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to Table 5.1.3.4.5.1.2.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4] clause 4.5.
M essage contents are defined in clause 6.5D.2.4.2.4.3 of ETSI TS 138 521-1 [1].

5.1.3.45.1.2.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.4.5.1.2.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1is
specified with condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4] clause 4.3.6.1.1.2.

2)  Send continuously power control "up" commandsto the UE until the UE transmits at the Pumax level. Allow at
least 200 msfor the UE to reach the Pymax level.

3) Measure the sum of the mean power of the UE at each antenna connector in the channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in
clause 6.2D.3.5 of ETSI TS 138 521-1 [1] as appropriate. The period of the measurement shall be at least the
continuous duration of 1 ms over consecutive active uplink slots and uplink symbols. For TDD, only slots
consisting of only UL symbols are under test.

4)  Measure the rectangular filtered mean power for the assigned NR channel at each antenna connector of UE.

5) Measurethe RRC filtered mean power of the first and the second UTRA adjacent channel at each antenna

connector of UE on both the lower and upper side of the assigned NR channel, respectively.
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6) Calculate theratio of the power between the values measured in step 4 over step 5 for UTRAAcLr1,
UTRAAcLr2 for both lower an upper side of the assigned NR channel, respectively.

5.1.3.45.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.5.5.2 in order to show compliance.

5.1.35 Transmitter Spurious Emissions

5.1.3.5.1 Transmitter Spurious Emissions for Single Carrier
513511 Method of test

5.1.35.1.1.1 General spurious emissions

51351111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, which are shown in
Table5.1.3.5.1.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.5.1.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1.
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range (note 2)
clause 4.3.1.
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1.
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation (note 1)
; N/A for Spurious Emissions testing gggggm gigi Edg?eitlelngLﬂlLeft
3 CP-OFDM QPSK Edge_1RB_Right

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1]
Common UL configuration.

NOTE 2: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.2 of ETSI TS 138 521-1 [1], and
uplink signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to Table 5.1.3.5.1.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].
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6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4] clause 4.5.
Message contents are defined in clause 6.5.3.1.4.3 of ETSI TS 138 521-1 [1] with no exceptions.

5.1.35.1.1.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.5.1.1.1.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

3) Measurethe power of the transmitted signal with a measurement filter of bandwidths according to
Table4.1.2.6.1.2.1-1. The centre frequency of the filter shall be stepped in contiguous steps according to
Table4.1.2.6.1.2.1-1. The measured power shall be verified for each step. The measurement period shall
capture the active time dots.

4)  For UE operating on Band n41, redo the test for the frequency range 1 GHz < f < 12,75 GHz with the message
content in step 6 of initial conditions with exceptions defined in clause 6.5.3.1.4.3 of ETSI TS 138 521-1 [1].

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.

5.1.3.5.1.1.2 Spurious emission for UE co-existence

5.1.35.1.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.5.1.1.2.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.5.1.1.2.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1.
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range (see note 2)
clause 4.3.1.
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1.
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A Modulation RB allocation (note 1)
1 CP-OFDM QPSK Outer_Full
2 CP-OFDM QPSK Edge 1RB_Left
3 CP-OFDM QPSK Edge_1RB_Right
NOTE 1: The specific configuration of each RB allocation is defined in ETSI TS 138 521-1 [1], Table 6.1-1

Common UL configuration.
NOTE 2: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High range test
frequencies.
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1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to Table 5.1.3.5.1.1.2.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4] clause 4.5.
Message contents are defined in clause 6.5.3.2.4.3 of ETS|I TS 138 521-1 [1].

5.1.35.1.1.2.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.5.1.1.2.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

3) Measure the power of the transmitted signal with a measurement filter of bandwidths according to
Table4.1.2.6.1.2.2-1. The centre frequency of the filter shall be stepped in contiguous steps according to
Table4.1.2.6.1.2.2-1. The measured power shall be verified for each step. The measurement period shall
capture the active time dots.

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.

5.1.3.5.1.1.3 Additional spurious emissions

5.1.35.1.1.3.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All these configurations shall be tested with
applicable test parameters for each channel bandwidth and sub-carrier spacing, are shown in this clause for different NS
values. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2.2 of ETSI

TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of ETSI

TS 138 521-1[1].

For network signalled value NS_04 the same test configuration aslisted in Table 6.2.3.4.1-2 of ETSI TS 138 521-1 [1]
shall be used with the following exceptions:

. Test Channel Bandwidths shall be: 10, 15, 20, 40, 50, 60, 80, 90 and 100 MHz.

° Test SCS shall be: Lowest.
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Table 5.1.3.5.1.1.3.1-1: Test Configuration Table
(network signalled value "NS_17")

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI 5 MHz, 10 MHz
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation (note)
1 N/A CP-OFDM QPSK OuterFull
2 CP-OFDM QPSK Edge 1RB_Left
NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1]
Common UL configuration.

For network signalled value NS_18 the same test configuration aslisted in Table 6.2.3.4.1-11 of ETSI TS 138 521-1 [1]
shall be used with the following exceptions:

. Test Channel Bandwidths shall be: 5, 10, 20 and 30 MHz.
° Test SCS shall be: Lowest.

For network signalled value NS_05 and NS _05U the same test configuration aslisted in Table 6.2.3.4.1-4 of ETSI
TS 138 521-1 [1] shall be used with the following exceptions: Test SCS shall be: Lowest.

For network signalled value NS 43 and NS 43U the same test configuration aslisted in Table 6.2.3.4.1-6 of ETSI
TS 138 521-1 [1] shall be used with the following exceptions:

° Test Channel Bandwidths shall be: 5, 10 and 15 MHz.
. Test SCS shall be: Lowest.

For network signalled value NS_41 the same test configuration aslisted in Table 6.2.3.4.1-15 of ETSI TS 138 521-1 [1]
shall be used.

For network signalled value NS_42 the same test configuration aslisted in Table 6.2.3.4.1-16 of ETSI TS 138 521-1 [1]
shall be used.

For network signalled value NS 24 the same test configuration aslisted in Table 6.2.3.4.1-12 of ETSI TS 138 521-1 [1]
shall be used.

For network signalled value NS_47 the same test configuration aslisted in Table 6.2.3.4.1-17, Table 6.2.3.4.1-17a and
Table6.2.3.4.1-18 of ETS| TS 138 521-1 [1] shall be used with the following exceptions:

° Test Channel Bandwidths shall be: 30 MHz.
. Test SCS shall be: Lowest.

For network signalled value NS _48 the same test configuration aslisted in Table 6.2.3.4.1-19 of ETSI TS 138 521-1 [1]
shall be used with the following exceptions:

. Test Channel Bandwidths shall be: 25, 30, 40, 45 and 50 MHz
. Test SCS shall be: Lowest.

For network signalled value NS_49 the same test configuration aslisted in Table 6.2.3.4.1-29 of ETSI TS 138 521-1 [1]
shall be used with the following exceptions:

. Test Channel Bandwidths shall be; 25, 30, 40, 45 and 50 MHz

° Test SCS shall be: Lowest.
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For network signalled value NS_44 the same test configuration aslisted in Table 6.2.3.4.1-26 of ETSI TS 138 521-1 [1]
shall be used with the following exceptions:

Test SCS shall be: Lowest.

1) Connect the SSto the UE to the UE antenna connectors as shown in ETS| TS 138 508-1 [4], annex A,
Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.2 of ETSI TS 138 521-1 [1], and
uplink signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to clause 5.1.3.5.1.1.3.1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5.3.3.4.3 of ETSI TS 138 521-1 [1].

5.1.3.5.1.1.3.2 Procedure

1) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0-1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.5.1.1.3.1-1-1 through Table 5.1.3.5.1.1.3.1-14. Since the UE
has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

3) Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test
configuration in Tables 5.1.3.5.1.1.3.1-1-1 through 5.1.3.5.1.1.3.1-14 as appropriate, which shall meet the
requirementsin clause 6.5.3.3.5 of ETSI TS 138 521-1 [1] with allowed A-MPR values specified in
Tables 6.2.3.5-1 through 6.2.3.5-27 of ETSI TS 138 521-1 [1] as appropriate per test condition specified in
Tables 6.2.3.4.1-1 through 6.2.3.4.1-30 of ETSI TS 138 521-1 [1] as appropriate. The measured power shall be
verified for each step. The measurement period shall capture the active time dots.

4)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to

Table6.5.3.3.3.1-1 to Table 6.5.3.3.3.1-27 of ETSI TS 138 521-1 [1] as appropriate. The centre frequency of
the filter shall be stepped in contiguous steps according to the same table. For NS 41 the additional spurious
emissions requirement shall be verified with UE transmission power obtained by sending uplink power control
commands to the UE using 1dB power step size to ensure that the UE output power measured by the test
system is within the Uplink power control window in Table 5.1.3.5.1.1.3.2-1 of the target power level 15 dBm
for at least the duration of the additional spurious emissions measurement.

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 5.1.3.5.1.1.3.2-1: Uplink power control window for FR1 standalone

Carrier centre frequency, Fc BWchannel Uplink power control
window (dB)
BW channet £ 40 MHz -0,7dBto 3,1 dB
<
Fe=3,0GHz 40 MHz < BWchame < 100 MHZz -1,4dBto4,1dB
BW channet £ 40 MHz -1,0dBto 3,4dB
30GHz <Fc=4,2GHz 40 MHz < BW¢hame < 100 MHz -1,6 dBto 4,3 dB
BWChanneI < 20 MHZ -1,3 dB to 3,7 dB
4,2 GHz < F: 6,0 GHz 20 MHz < BW channel £ 40 MHZz -1,5dBto 3,9dB
40 MHz < BWchame < 100 MHZz -1,6 dBto 4,3dB
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5.1.3.5.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.6.1.2 in order to show compliance.

5.1.3.5.2 Void

5.1.35.3 Void

5.1.354 Void

5.1.3.5.5 Transmitter Spurious Emissions for UL-MIMO
5.1.355.1 Method of test

5.1.3.5.5.1.1 General spurious emissions

5.1.35.51.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shownin
Table5.1.3.5.5.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.5.5.1.1.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1.
Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, Mid range, High range
clause 4.3.1.
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1.
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation (note)
% N/A for Spurious Emissions testing gﬁ_gggm ggg’:: Edg%ithg:Bu_"Left
3 CP-OFDM QPSK Edge_1RB_Right
NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1]
Common UL configuration.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.2.2
for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.2 of ETSI TS 138 521-1 [1], and
uplink signals according to clauses G.0, G.1, G.2, and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement channels are set according to Table 5.1.3.5.5.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].
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6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.5D.3.1.4.3 of ETSI TS 138 521-1 [1].

5.1.35.5.1.1.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.5.5.1.1.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with
condition 2TX_UL_MIMO in ETS| TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

3) Measurethe power of the transmitted signal at each antenna connector with a measurement filter of
bandwidths according to Table 4.1.2.6.1.2.1-1. The centre frequency of the filter shall be stepped in contiguous
steps according to Table 4.1.2.6.1.2.1-1. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

5.1.3.5.5.1.2 Spurious emission for UE co-existence

5.1.35.5.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.5.5.1.2.1-1 The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].

Table 5.1.3.5.5.1.2.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1.
Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, Mid range, High range
clause 4.3.1.
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1.
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation (note)
1 . o . CP-OFDM QPSK Outer_Full
5 N/A for Spurious Emissions testing CP-OFDM OPSK Edge_1RB_Left
3 CP-OFDM QPSK Edge_1RB_Right
NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1]
Common UL configuration.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.2.2
for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up accordingto ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement Channels are set according to Table 5.1.3.5.5.1.2.1-1.

5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

ETSI



130 ETSI EN 301 908-25 V15.1.1 (2024-10)

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.5D.3.2.4.3 of ETSI TS 138 521-1 [1].

5.1.35.5.1.2.2 Procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.5.5.1.2.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified with
condition 2TX_UL_MIMO in ETS| TS 138 508-1 [4], clause 4.3.6.1.1.2.

2)  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

3) Measure the power of the transmitted signal at each UE antenna connector with a measurement filter of
bandwidths according to Table 4.1.2.6.1.2.2-1. The centre frequency of the filter shall be stepped in contiguous
steps according to Table 4.1.2.6.1.2.2-1. The measured power shall be verified for each step. The measurement
period shall capture the active time slots.

5.1.3.5.5.1.3 Additional spurious emissions

5.1.3.5.5.1.3.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All these configurations shall be tested with
applicable test parameters for each channel bandwidth and sub-carrier spacing, are shown in Table 5.1.3.5.5.1.3.1-1
through Table 5.1.3.5.5.1.3.1-12 for different NS values. The details of the uplink Reference Measurement Channels
(RMCs) are specified in clause A.2.2 of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before
measurement are specified in clause C.2 of ETS| TS 138 521-1 [1].
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Table 5.1.3.5.5.1.3.1-1: Test Configuration Table
(network signalled value "NS_04")
(applicable to band n41)

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1

Normal

Test Frequencies as specified in ETSI TS 138 508-1 [4], clause 4.3.1

(See Freg column)

Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4],
clause 4.3.1

Lowest, Highest

Test SCS as specified in Table 1.1-6

Lowest

Additional spurious emissions test parameters for NS_04

Downlink Uplink Configuration
Configuration
Test Freq N/A for A-MPR testing Modulation RB allocation

ID (see note)

1 Low CP-OFDM QPSK Edge 1RB_Left
2 2 496 + 3/2 x BWchannel - 6 MHz CP-OFDM QPSK Edge 1RB_Left
4 2 496 + BWchannel /12 + CP-OFDM QPSK Inner Full

4 MAX(10 MHz, 0,25 x BW channel) CP-OFDM QPSK Outer Full

5 High CP-OFDM QPSK Edge_1RB_Right
6 High CP-OFDM QPSK Inner Full

7 High CP-OFDM QPSK Outer Full

8 Low CP-OFDM 16 QAM Edge 1RB Left
9 2 496 + 3/2 x BWchannel - 6 MHz CP-OFDM 16 QAM Edge 1RB_Left
10 2 496 + BWchannel /2 + CP-OFDM 16 QAM Inner Full

11 MAX(10 MHz, 0,25 x BWchannel) CP-OFDM 16 QAM Outer Full

12 High CP-OFDM 16 QAM Edge_1RB_Right
13 High CP-OFDM 16 QAM Inner Full

14 High CP-OFDM 16 QAM Outer Full

15 Low CP-OFDM 64 QAM Edge 1RB_Left
16 | 2 496 + 3/2 x BWchannel — 6 MHz CP-OFDM 64 QAM Edge_1RB_Left
17 2 496 + BWchannel /2 + CP-OFDM 64 QAM Outer Full

MAX(lO MHz, 0,25 X BWChanneI)

18 High CP-OFDM 64 QAM Edge_1RB_Right
19 High CP-OFDM 64 QAM Outer Full

20 Low CP-OFDM 256 QAM Edge 1RB_Left
21 | 2496 + 3/2 x BWchannel — 6 MHz CP-OFDM 256 QAM Edge_1RB_Left
22 2 496 + BWchannel /2 + CP-OFDM 256 QAM Outer Full

MAX(lO MHz, 0,25 X BWChanneI)
23 High CP-OFDM 256 QAM Edge_1RB_Right
24 High CP-OFDM 256 QAM Outer Full
NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
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Table 5.1.3.5.5.1.3.1-2: Test Configuration table for NS_47 power class 3
(contiguous allocation) (applicable to band n41)

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1

Normal

Test Frequencies

As specified in Tables 6.2.3.4.1-19 and
6.2.3.4.1-20 of ETSI TS 138 521-1 [1]

Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], clause 4.3.1

30 MHz

Test SCS as specified in Table 1.1-6

Lowest

A-MPR test parameters for NS_47

Uplink Configuration
Test ID (MFHCZ) (E\FAS;/)V (iﬁg) Modulation RB allocation (note 1)
(Note 2) SCS15kHz | SCS30kHz | SCS60kHz
43 Default 30 Default QPSK Edge_1RB_Left (A1)
44 Default 30 Default QPSK 1@29 (A2) | 1@15 (A2) | 1@8 (A2)
45 Default 30 Default QPSK Edge 1RB_Right (A3)
46 Default 30 Default QPSK Outer_Full (A2)
47 Default 30 Default QPSK 108@0 (A4) 54@0 (A4) 27@0 (A4)
48 Default 30 Default QPSK 80@0 (A4) 40@0 (A4) 20@0 (A4)
49 Default 30 | Default QPSK 54@0 (A2) 27@0 (A2) 12@0 (A2)
50 Default 30 Default 16 QAM Edge_1RB_Left (A1)
51 Default 30 |Default 16 QAM 1@29(A2) | 1@15(A2) | 1@8(A2)
52 Default 30 | Default 16 QAM Edge 1RB_Right (A3)
53 Default 30 Default 16 QAM Outer_Full (A2)
54 Default 30 Default ) 16 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
55 Default | 30 |Default| DPownlink | < 15 oam 80@0 (A4) 40@0 (A4) 20@0 (A4)
56 Default | 30 | Default| cONTi9Uration| a ™~ v 1 54@0 (A2) 27@0 (A2) | 12@0 (A2)
57 Default 30 | Default 2 64 QAM Edge 1RB_Left (A1)
58 Default 30 | Default O | 640QAM 1@29(A2) | 1@15(A2) | 1@8(A2)
59 Default 30 Default 64 QAM Edge_1RB_Right (A3)
60 Default 30 Default 64 QAM Outer_Full (A2)
61 Default 30 Default 64 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
62 Default 30 Default 64 QAM 80@0 (A4) 40@0 (A4) 20@0 (A4)
63 Default 30 | Default 64 QAM 54@0 (A2) 27@0 (A2) 12@0 (A2)
64 Default 30 Default 256 QAM Edge_1RB_Left (A1)
65 Default 30 |Default 256 QAM 1@29(A2) | 1@15(A2) | 1@8(A2)
66 Default 30 Default 256 QAM Edge_1RB_Right (A3)
67 Default 30 Default 256 QAM Outer_Full (A2)
68 Default 30 Default 256 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
69 Default 30 Default 256 QAM 80@0 (A4) 40@0 (A4) 20@0 (A4)
70 Default 30 | Default 256 QAM 54@0 (A2) 27@0 (A2) 12@0 (A2)
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1] unless otherwise

stated in this table.
NOTE 2:
NOTE 3:

NOTE 4:
set to O for bands n41.

DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.
UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-
pi2BPSK and the IE powerBoostPi2BPSK is set to 1 for bands n41.

UE operating in FDD mode, or in TDD mode in bands other than n41, or in TDD mode the IE powerBoostPi2BPSK is
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Table 5.1.3.5.5.1.3.1-3: Test Configuration table for NS_47 power class 3
(almost contiguous allocation) (applicable to band n41)

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1

Normal

Test Frequencies

As specified in Tables 6.2.3.4.1-19 and
6.2.3.4.1-20 of ETSI TS 138 521-1 [1]

Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], clause 4.3.1

30 MHz

Test SCS as specified in Table 1.1-6

Lowest

A-MPR test parameters for NS_47

rest 1D Fe chBW | scs . Uplink Configuration :
(MHz) (MHz) | (kHz) Modulation RB allocation (note 1)
1 | Default | 30 |Default| Downlink s QPSK Outer_Full (A2)
> | Default | 30 |Defauir| COnfiguration | Q 16 QAM Outer_Full (A2)
3 | Default | 30 |Default g 64 QAM Outer_Full (A2)
4 Default 30 Default O 256 QAM Outer_Full (A2)

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.2.2.4.1-4 of ETSI TS 138 521-1 [1].

NOTE 2:

Void.
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Table 5.1.3.5.5.1.3.1-4: Test Configuration table for NS_47 power class 2
(contiguous allocation) (applicable to band n41)

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1 Normal
. As specified in Tables 6.2.3.4.1-19 and
Test Frequencies 6.2.3.4.1.20 of ETSI TS 136 5211 11
Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], clause 4.3.1 30 MHz
Test SCS as specified in Table 1.1-6 Lowest
A-MPR test parameters for NS_47
Uplink Configuration
Test ID (MFHCZ) ?F/IS;/)V (iﬁf) Modulation RB allocation (note 1)
(note 2) SCS15kHz | SCS30kHz | SCS60kHz
36 Default| 30 Default QPSK Edge_1RB_Left (A1)
37 Default| 30 | Default QPSK 1@29(A2) | 1@15(A2) | 1@8(A2)
38 Default| 30 Default QPSK Edge 1RB_Right (A3)
39 Default| 30 Default QPSK Outer_Full (A2)
40 Default| 30 | Default QPSK 108@0 (A4) 54@0 (A4) 27@0 (A4)
41 Default| 30 Default QPSK 80@0 (A4) 40@0 (A4) 20@0 (A4)
42 Default| 30 | Default QPSK 54@0 (A2) 27@0 (A2) 12@0 (A2)
43 Default| 30 Default 16 QAM Edge_1RB_Left (A1)
44 Default| 30 | Default 16 QAM 1@29(A2) | 1@15(A2) | 1@8(A2)
45 Default| 30 Default 16 QAM Edge_1RB_Right (A3)
46 Default| 30 Default 16 QAM Outer_Full (A2)
47 Default 30 Default ] 16 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
48 Default| 30 | Default | Downlink | < ™15 oam 80@0 (A4) 40@0 (A4) 20@0 (A4)
49 |Default] 30 | Defauit |CONMigUration| @ mreoam 54@0 (A2) 27@0 (A2) 12@0 (A2)
50 Default| 30 Default 2 64 QAM Edge_1RB_Left (A1)
51 Default| 30 | Default O | 64QAM 1@29 (A2) | 1@15(A2) | 1@8(A2)
52 Default| 30 Default 64 QAM Edge_1RB_Right (A3)
53 Default| 30 Default 64 QAM Outer_Full (A2)
54 Default| 30 | Default 64 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
55 Default 30 Default 64 QAM 80@0 (A4) 40@0 (A4) 20@0 (A4)
56 Default| 30 | Default 64 QAM 54@0 (A2) 27@0 (A2) 12@0 (A2)
57 Default| 30 Default 256 QAM Edge 1RB_Left (A1)
58 Default| 30 | Default 256 QAM 1@29(A2) | 1@15(A2) | 1@8(A2)
59 Default| 30 Default 256 QAM Edge_1RB_Right (A3)
60 Default| 30 Default 256 QAM Outer_Full (A2)
61 Default| 30 Default 256 QAM 108@0 (A4) 54@0 (A4) 27@0 (A4)
62 Default| 30 Default 256 QAM 80@0 (A4) 40@0 (A4) 20@0 (A4)
63 Default| 30 | Default 256 QAM 54@0 (A2) 27@0 (A2) 12@0 (A2)
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1] unless otherwise
stated in this table.
NOTE 2: DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.

For network signalled value NS_05 which is applicable to bands n1, n65 and n84, the same test configuration as listed
inTable 6.2.3.4.1-4 of ETS| TS 138 521-1 [1] shall be used with the following exceptions:

. Test SCS shall be: Lowest.
. Only Test IDs 66 to 115 shall be tested.

For network signalled value NS 48 which is applicable to bands n1 and n84, the same test configuration aslisted in
Table6.2.3.4.1-19 of ETS| TS 138 521-1 [1] shall be used with the following exceptions:

. Test Channel Bandwidths shall be: 25, 30, 40 and 50 MHz
. Test SCS shall be: Lowest.

e  Only Test IDs 31 to 60 shall be tested.
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For network signalled value NS_49 which is applicable to bands n1 and n84, the same test configuration aslisted in
Table6.2.3.4.1-29 of ETS| TS 138 521-1 [1] shall be used with the following exceptions:

Test Channel Bandwidths shall be: 25, 30, 40, 45 and 50 MHz
Test SCS shall be: Lowest.

Only Test IDs 53 to 104 shall be tested.

For network signalled value NS_44 which is applicable to band n38, the same test configuration aslisted in
Table6.2.3.4.1-26 of ETSI TS 138 521-1 [1] shall be used with the following exceptions:

1)

2)
3)

4)
5)
6)

Test SCSshall be: Lowest.
Only Test IDs 23 to 44 shall be tested.

Connect the SSto the UE to the UE antenna connectors as shown in ETS| TS 138 508-1 [4], annex A,
Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram.

The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].

The UL Reference Measurement channels are set according to clause 5.1.3.5.5.1.3.1.
Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.5.3.3.4.3 of ETSI TS 138 521-1 [1].

5.1.35.1.1.3.2 Procedure

1)

2)

3)

4)

5)

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to tablesin clause 5.1.3.5.5.1.3.1 as appropriate. Since the UE has ho
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format
0_1 isspecified with condition 2TX_UL_MIMO in ETS| TS 138 508-1 [4], clause 4.3.6.1.1.2.

Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until
the UE transmits at the Pumax level.

Measure the sum of the mean power at each UE antenna connector in the channel bandwidth of the radio
access mode according to the test configurationsin clause 5.1.3.5.5.1.3.1, which shall meet the requirements
described in clauses 6.2D.3.5 of ETSI TS 138 521-1 [1] as appropriate for each network signalling. The period
of measurement shall be at |east the continuous duration of 1 ms over consecutive active uplink slots and
uplink symbols. For TDD, only slots consisting of only UL symbols are under test.

Measure the power of the transmitted signal at each UE antenna connector with a measurement filter of
bandwidths according to tablesin clause 4.1.2.6.1.2.3 as appropriate. The centre frequency of the filter shall be
stepped in contiguous steps according to the same table the measured power shall be verified for each step.
The measurement period shall capture the active time sots.

If UE supports ULFPTx Mode-2 or Mode-full power, repeat test steps 1~4 with the exception that the PDCCH
DCI format 0_1 is specified with the condition ULFPTx_Mode2 or ULFPTx_ModeFull in ETSI
TS 138 508-1 [4], clause 4.3.6.1.1.2 depending on UE reported capability.

5.1.3.5.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.6.5.2 in order to show compliance.
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5.1.3.6 Receiver Reference Sensitivity Level

5.1.3.6.1 Receiver Reference Sensitivity Level for Single Carrier
5.1.3.6.1.1 Method of test

5.1.3.6.1.1.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth, and are shownin Table 5.1.3.6.1.1.1-1, Table 5.1.3.6.1.1.1-2 and Table 5.1.3.6.1.1.1-3.
The details of the uplink Reference Measurement Channels (RMCs) are specified in ETS| TS 138 521-1 [1],

clause A.2.2. Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 138 521-1 [1],
clause C.2.

Table 5.1.3.6.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4] |Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4] |Low range, Mid range, High range (note 4)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest (note 4)
TS 138 508-1 [4] clause 4.3.1 Lowest UL / Lowest DL, Lowest UL / Highest DL (note 3)
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK Full RB (note 1) DFT-s-OFDM QPSK REFSENS (note 2)

NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 5.1.3.6.1.1.1-2.

NOTE 2: REFSENS refers to Table 5.1.3.6.1.1.1-3 which defines uplink RB configuration and start RB location for
each SCS, channel BW and NR band.

NOTE 3: Additional test points selected according to asymmetric channel bandwidths specified in clause 5.3.6 of
ETSI TS 138 521-1 [1]. DL channel bandwidth shall be selected first.

NOTE 4: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High range test
frequencies.

NOTE 5: In a band where UE supports 4Rx, the test needs to be repeated with only 2Rx antennas connected and
the other antennas terminated.
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Table 5.1.3.6.1.1.1-2: Downlink Configuration of each RB allocation

Channel Outer RB allocation / Normal
Bandwidth SCS(kHz) LCRBmax RB allocation
15 25 25@0
5 MHz 30 11 11@0
60 N/A N/A
15 52 52@0
10 MHz 30 24 24@0
60 11 11@0
15 79 79@0
15 MHz 30 38 38@0
60 18 18@0
15 106 106@0
20 MHz 30 51 51@0
60 24 24@0
15 133 133@0
25 MHz 30 65 65@0
60 31 31@0
15 160 160@0
30 MHz 30 78 78@0
60 38 38@0
15 216 216@0
40 MHz 30 106 106@0
60 51 51@0
15 270 270@0
50 MHz 30 133 133@0
60 65 65@0
15 N/A N/A
60 MHz 30 162 162@0
60 79 79@0
15 N/A N/A
80 MHz 30 217 217@0
60 107 107@0
15 N/A N/A
90 MHz 30 245 245@0
60 121 121@0
15 N/A N/A
100 MHz 30 273 273@0
60 135 135@0
NOTE: Test Channel Bandwidths are checked separately for each NR band,
the applicable channel bandwidths are specified in Table 1.1-6.
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Operating | SCS 5 10 15 20 25 30 40 50 60 80 90 100 Duplex

Band kHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mode
15 25@0 50@2! 75@4! 100@6* 128@32! | 128@88!

nl 30 24@0 36@21! 50@1! 64@141 64@421 FDD
60 10@1?! 18@0 24@0 30@8! 30@211
15 25@0 50@2! 50@291! 50@561 50@83! 50@110?!

n3 30 24@0 24@141 24@271 24@411 24@541 FDD
60 10@11t 10@8* 10@141 10@211 10@28t
15 25@0 50@2! 75@41 75@311

n7 30 24@0 36@21! 36@15? FDD
60 10@1?! 18@0 18@6?
15 25@0 25@271 25@541 25@811

n8 30 10@141 10@28? 10@411 FDD
60
15 25@0 20@0? 20@112 20@162

n20 30 10@0? 10@62 10@82 FDD
60
15 25@0 25@271 25@541 25@811

n28 30 10@141! 10@28? 10@411 FDD
60
15 25@0 50@0 75@0 100@0

n38 30 24@0 36@0 50@0 TDD
60 10@0 18@0 24@0
15 25@0 50@0 75@0 100@0 128@0 160@0 216@0 |270@0

n40 30 24@0 36@0 50@0 64@0 75@0 100@0 |128@0 |162@0 |216@0 TDD
60 10@0 18@0 24@0 30@0 36@0 50@0 64@0 75@0 |100@0
15 50@0 75@0 100@0 160@0 216@0 |270@0

n41l 30 24@0 36@0 50@0 75@0 100@0 |128@0 |162@0 |216@0 |243@0 |270@0 TDD
60 10@0 18@0 24@0 36@0 50@0 64@0 75@0 |100@0 |120@0 |135@0
15 25@0 50@0 75@0 100@0? 216@0 |270@0

n50 30 24@0 36@0 50@0 100@0 |128@0 |162@0 | note 3 TDD
60 10@0 18@0 24@0 50@0 64@0 75@0 | note 3
15 25@0

n51 30 TDD
60
15 25@0 50@2! 75@4! 100@6*

n65 30 24@0 36@2! 50@1! FDD
60 10@11t 18@0 24@0
15 50@0 75@0 100@0 216@0 |270@0

n77 30 24@0 36@0 50@0 100@0 |128@0 |162@0 |216@0 |243@0 |270@0 TDD
60 10@0 18@0 24@0 50@0 64@0 75@0 |100@0 |120@0 |135@0

n78 15 50@0 75@0 100@0* 216@0 |270@0 TDD
30 24@0 36@0 50@0 100@0 |128@0 |162@0 |216@0 |243@0 |270@0
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Operating | SCS 5 10 15 20 25 30 40 50 60 80 90 100 Duplex
Band kHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz Mode
60 10@0 18@0 24@0 50@0 64@0 75@0 |100@0 |120@0 |135@0

NOTE 1: UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for

the channel bandwidth (Table 5.3.2-1 of ETSI TS 138 101-1 [6]).

NOTE 2:

NOTE 3:

used.

For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz
channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource
blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in
the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource
blocks shall be located at RBstart 4.

For DL channel bandwidths that do not have symmetric UL channel bandwidth, the highest valid UL configuration with the lowest duplex distance shall be

1)
2)
3)

4)
5)
6)

Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1 for TE diagram and clause A.3.2 for UE diagram.

The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals are initially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, and C.3.1, and uplink signals according to ETSI TS 138 521-1 [1],
clauses G.0, G.1, G.2, and G.3.1.

The UL and Reference Measurement Channel is set according to Table 5.1.3.6.1.1.1-1, Table 5.1.3.6.1.1.1-2, and Table 5.1.3.6.1.1.1-3.

Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop
Function On according to ETSI TS 138 508-1 [4], clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.3.2.4.3.
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5.1.3.6.1.1.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to
Table5.1.3.6.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.6.1.1.1-1. Since the UE has no payload data to send, the UE
transmits uplink MAC padding bits on the UL RMC.

3) Setthe Downlink signal level to the appropriate REFSENS value defined in Table 4.1.2.7.1.2-1 or
Table4.1.2.7.1.2-2. Send continuously uplink power control "up" commands in the uplink scheduling
information to the UE to ensure the UE transmits Pumax level for at least the duration of the Throughput
measurement.

4) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETS
TS138521-1[1], clause H.2.

5.1.3.6.1.2 Test requirements

The results obtained in step 4 shall be compared to the limitsin Table 4.1.2.7.1.2-1 for two antenna port and
Table4.1.2.7.1.2-2 for four antenna port in order to show compliance.

5.1.3.6.2 Void

5.1.3.6.3 Void

5.1.3.6.4 Void

5.1.3.6.5 Receiver Reference Sensitivity Level for UL-MIMO
5.1.3.6.5.1 Method of test

5.1.3.6.5.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.1-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth, and are shown in Table 5.1.3.6.5.1.1-1, Table 5.1.3.6.1.1.1-2, and Table 5.1.3.6.1.1.1-3.
The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified in ETS

TS 138 521-1 [1], clauses A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in
ETSI TS138521-1[1], clause C.2.
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Table 5.1.3.6.5.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK Full RB (note 1) CP-OFDM QPSK REFSENS (note 2)

NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in Table 5.1.3.6.1.1.1-2.

NOTE 2: REFSENS refers to Table 5.1.3.6.1.1.1-3 which defines uplink RB configuration and start RB location for
each SCS, channel BW and NR band.

NOTE 3: In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected
and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test requirements.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2 and C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheUL and DL Reference Measurement Channel is set according to Table5.1.3.6.5.1.1-1,
Table5.1.3.6.1.1.1-2 and Table 5.1.3.6.1.1.1-3.

5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.3D.2.4.3.

5.1.3.6.5.1.2 Test Procedure
Same test procedure as specified in clause 5.1.3.6.1.1.2 with the following exceptions:
. Instead of Table5.1.3.6.1.1.1-1, use Table 5.1.3.6.5.1.1-1 in step 1.

. Step 2: SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for
C_RNTI to schedule the UL RMC according to Table 5.1.3.6.5.1.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified
with condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

5.1.3.6.5.2 Test requirements

The results obtained in step 4 shall be compared to the limitsin clause 4.1.2.7.5 in order to show compliance.

5.1.3.7 Receiver Adjacent Channel Selectivity (ACS)

5.1.3.7.1 Receiver Adjacent Channel Selectivity for Single Carrier
5.13.7.11 Method of test

5.1.3.7.11.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.7.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are
specified in ETSI TS 138 521-1 [1], clause C.2.

Table 5.1.3.7.1.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], Mid range (note 3)
clause 4.3.1

Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], |Lowest, Mid, Highest
clause 4.3.1

Test SCS as specified in Table 1.1-6 Lowest

Test Parameters

Downlink Configuration Uplink Configuration

Test ID Mod'n RB allocation Mod'n RB allocation

1 CP-OFDM QPSK note 1 DFT-s-OFDM QPSK note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.
NOTE 2: In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports

NOTE 3: For NR band n28, 30 MHz test channel bandwidth is tested with Low range test frequencies.

connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test requirements.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.1 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2, G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.7.1.1.1-1.

5)  Propagation conditions are set according to ETS| TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message content is defined in ETSI TS 138 521-1 [1], clause 7.5.4.3.

5.1.3.7.1.1.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
5.1.3.7.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.1.3.7.1.1.1-1. Since the UL has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3) Setthe Downlink signal level to the value as defined in Table 4.1.2.8.1.2-3 or Table 4.1.2.8.1.2-5 as
appropriate (Case 1). Send uplink power control commands to the UE using 1 dB power step size to ensure
that the UE output power measured by the test system is within the Uplink power control window in
Table5.1.3.5.1.1.3.2-1 of the target power level in Table 4.1.2.8.1.2-3 or Table 4.1.2.8.1.2-5 for at least the
duration of the Throughput measurement.

4)  Setthe Interferer signal level to the value as defined in Table 4.1.2.8.1.2-3 or Table 4.1.2.8.1.2-5 as
appropriate (Case 1) and frequency below the wanted signal, using a modulated interferer bandwidth as
defined in ETS| TS 138 521-1 [1], annex D.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI

TS 138 521-1 [1], annex H.
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6) Repeat stepsfrom 3to 5, using an interfering signal above the wanted signal in Case 1 at step 4).

7)  Setthe Downlink signal level to the value as defined in Table 4.1.2.8.1.2-4 or Table 4.1.2.8.1.2-6 as
appropriate (Case 2). Send uplink power control commands to the UE using 1 dB power step size to ensure
that the UE output power measured by the test system is within the Uplink power control window in
Table5.1.3.5.1.1.3.2-1 of the target power level in Table 4.1.2.8.1.2-4 or Table 4.1.2.8.1.2-6 for at least the
duration of the Throughput measurement.

8) Setthelnterferer signal level to the value as defined in Table 4.1.2.8.1.2-4 or Table 4.1.2.8.1.2-6 as
appropriate (Case 2) and frequency below the wanted signal, using a modulated interferer bandwidth as
defined in ETS| TS 138 521-1 [1], annex D.

9) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS138521-1[1], annex H.

10) Repeat stepsfrom 7 to 9, using an interfering signal above the wanted signal in Case 2 at step 8).
11) Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.

NOTE: The purpose of the Uplink power control window is to ensure that the actual UE output power is no
greater than the target power level and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.

5.1.3.7.1.2 Test requirements

The results obtained shall be compared to the limitsin Tables4.1.2.8.1.2-1, 4.1.2.8.1.2-2, 4.1.2.8.1.2-3, 4.1.2.8.1.2-4,
4.1.2.8.1.2-5and 4.1.2.8.1.2-6 in order to show compliance.

5.1.3.7.2 Void

5.1.3.7.3 Void

5.1.3.7.4 Void

5.1.3.7.5 Receiver Adjacent Channel Selectivity for UL MIMO
5.1.3.751 Method of test

5.1.3.751.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.1-1. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth, and are shown in Table 5.1.3.7.5.1.1-1. The details of the uplink and downlink Reference
M easurement Channels (RMCs) are specified in ETSI TS 138 521-1 [1], clause A.2 and clause A.3 respectively.
Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 138 521-1 [1], clause C.2.
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Table 5.1.3.7.5.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid and Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 CP-OFDM QPSK note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Tables 5.1.3.6.1.1.1-2 and
5.1.3.6.1.1.1-3 for Downlink and Uplink respectively.

NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.4 for TE diagram and clause A.3.2.3 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.7.5.1.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On and Test Loop Function On according to ETSI TS 138 508-1 [4] clause 4.5. Message
content isdefined in ETSI TS 138 521-1 [1], clause 7.5D.4.3.

5.1.3.7.5.1.2 Test procedure
Same test procedure as specified in clause 5.1.3.7.1.1.2 with the following exceptions:
. Instead of Table5.1.3.7.1.1.1-1, use Table 5.1.3.7.5.1.1-1 in step 1.

. Step 2: SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for
C_RNTI to schedule the UL RMC according to Table 5.1.3.7.5.1.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format 0_1 is specified
with condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.

5.1.3.7.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.8.5 in order to show compliance.
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5.1.3.8 Receiver Blocking Characteristics

5.1.3.8.1 Receiver Blocking Characteristics for Single Carrier
5.1.3.8.1.1 Method of test

5.1.3.8.1.1.1 In-band Blocking

5.1.3.8.1.1.1.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.8.1.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMC) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are
specified in ETSI TS 138 521-1 [1], clause C.2.

Table 5.1.3.8.1.1.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range (note 3)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 DFT-s-OFDM QPSK note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.

NOTE 2: In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

NOTE 3: For NR band n28, 30 MHz test channel bandwidth is tested with Low range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.1 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.8.1.1.1.1-1.
5)  Propagation conditions are set according to ETS| TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.6.2.4.3.

5.1.3.8.1.1.1.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1 1 for C_ RNTI to transmit the DL RMC according to
Table5.1.3.8.1.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.
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2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.8.1.1.1.1-1. Since the UL has no payload and no |oopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

3) Set the parameters of the signal generator for an interfering signal below the wanted signal in Case 1 according
to Tables4.1.2.9.1.2.1-1and 4.1.2.9.1.2.1-2 or Tables 4.1.2.9.1.2.1-3 and 4.1.2.9.1.2.1-4 as appropriate
depending on NR band.

4)  Set the downlink signal level accordingto Table 4.1.2.9.1.2.1-1 or 4.1.2.9.1.2.1-3 as appropriate. Send uplink
power control commands to the UE using 1 dB power step size to ensure that the UE output power measured
by the test system is within the Uplink power control window in Table 5.1.3.5.1.1.3.2-1 of the target power
level in Table4.1.2.9.1.2.1-1 or Table 4.1.2.9.1.2.1-3 for at least the duration of the Throughput measurement.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS138521-1[1], annex H.

6) Repeat stepsfrom 3to 5, using an interfering signal above the wanted signal in Case 1 at step 3.

7)  Repeat stepsfrom 3 to 6, using interfering signalsin Case 2 at step 3 and 6. The ranges of case 2 are covered
in steps equal to the interferer bandwidth. Interferer frequencies should be chosen starting with an offset
nearest to the centre frequency and sweep outwards towards the band edges. In order to ensure that full range
is tested for interferer frequency, run last test steps at frequency equal to Finererer range limit defined at the
corresponding band edge.

8) If applicable based on NR band, repeat steps from 3 to 5, using interfering signalsin Case 3 at step 3.
9) If applicable based on NR band, repeat steps from 3to 5, using interfering signalsin Case 4 at step 3

NOTE: The purpose of the Uplink power control window isto ensure that the actual UE output power is no
greater than the target power level and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.

5.1.3.8.1.1.2 Out-of-band blocking

5.1.3.8.1.1.2.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with applicable test parameters
for each combination of channel bandwidth and sub-carrier spacing, and are shown in Table 5.1.3.8.1.1.2.1-1. The
details of the uplink and downlink Reference Measurement Channels (RMCs) are specified in ETSI TS 138 521-1 [1],
clauses A.2 and A.3 respectively. The details of the OCNG patterns used are specified in ETSI TS 138 521-1 [1],
clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 138 521-1 [1],
clause C.3.
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Table 5.1.3.8.1.1.2.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |One frequency chosen arbitrarily from low
clause 4.3.1 or high range
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in ETSI TS 138 508-1 [4], Lowest
clause 4.3.1
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 DFT-s-OFDM QPSK note 1
NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.
NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in Figure A.3.1.4.
2 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheUL and DL Reference Measurement Channels are set according to Table 5.1.3.8.1.1.2.1-1.

5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UEisin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.6.3.4.3.

5.1.3.8.1.1.2.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RM C according to
Table5.1.3.8.1.1.2.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.8.1.1.2.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to
Table 4.1.2.9.1.2.2-2 or Table 4.1.2.9.1.2.2-4. The frequency step sizeis Min( BW e/ 215 MHz.

4)  Set the downlink signal level according to Table 4.1.2.9.1.2.2-1 or Table 4.1.2.9.1.2.2-3. Send uplink power
control commands to the UE using 1 dB power step size to ensure that the UE output power measured by the
test system is within the Uplink power control window in Table 5.1.3.5.1.1.3.2-1 of the target power level in
Table4.1.2.9.1.2.2-1 or Table 4.1.2.9.1.2.2-3 for at least the duration of the Throughput measurement.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS138521-1[1], annex H.

6) Record the frequencies for which the throughput does not meet the requirements.

7) Repeat stepsfrom 3to 6, using an interfering signal above the wanted signal at step 3.

NOTE: The purpose of the Uplink power control window is to ensure that the actual UE output power is no

greater than the target power level and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.
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5.1.3.8.1.1.3 Narrow band blocking

5.1.3.8.1.1.3.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with applicable test parameters
for each combination of channel bandwidth and sub-carrier spacing, and are shownin Table5.1.3.8.1.1.3.1-1. The
details of the uplink and downlink Reference Measurement Channels (RM Cs) are specified in ETS| TS 138 521-1 [1],
clauses A.2 and A.3 respectively. The details of the OCNG patterns used are specified in ETSI TS 138 521-1 [1],
clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 138 521-1 [1],
clause C.2.

Table 5.1.3.8.1.1.3.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], [Normal

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range (note 4)

clause 4.3.1

Test Channel Bandwidths as specified in ETSI Lowest, Mid and Highest (note 2)

TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in ETSI TS 138 508-1 [4], According to CH BW SCS in

clause 4.3.1 Table 4.1.2.9.1.2.3-1

Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 DFT-s-OFDM QPSK note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.

NOTE 2: Void.

NOTE 3: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

NOTE 4: For NR band n28, 30 MHz test channel bandwidth is tested with Low range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.2 for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2 and C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheUL and DL Reference Measurement Channels are set according to Table 5.1.3.8.1.1.3.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR according
to ETSI TS 138 508-1 [4], clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1],
clause 7.6.4.4.3.

5.1.3.8.1.1.3.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RM C according to
Table5.1.3.8.1.1.3.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.1.3.8.1.1.3.1-1. Since the UE has no payload and no loopback
data to send, the UE transmits uplink MAC padding bits on the UL RMC.

ETSI



149 ETSI EN 301 908-25 V15.1.1 (2024-10)

3)  Set the parameters of the CW signal generator for an interfering signal below the wanted signal according to
Table4.1.2.9.1.2.3-1.

4)  Set the downlink signal level according to Table 4.1.2.9.1.2.3-1. Send uplink power control commands to the
UE using 1 dB power step size to ensure that the UE output power measured by the test system is within the
Uplink power control window in Table 5.1.3.5.1.1.3.2-1 of the target power level in Table 4.1.2.9.1.2.3-1 for
at least the duration of the Throughput measurement.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS138521-1[1], clause H.2.

6) Repeat stepsfrom 3to 5, using an interfering signal above the wanted signal at step 3.

NOTE: The purpose of the Uplink power control window isto ensure that the actual UE output power is no
greater than the target power level and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.

5.1.3.8.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.9.1.2 in order to show compliance.

5.1.3.8.2 Void
5.1.3.8.3 Void
5.1.3.84 Void
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5.1.3.8.5 Receiver Blocking Characteristics for UL-MIMO
5.1.3.85.1 Method of test

5.1.3.85.1.1 In-band Blocking

5.1.3.85.1.1.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.8.5.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMC) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. The details of the OCNG patterns used are specified in ETSI

TS 138 521-1[1], clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETSI
TS138521-1[1], clause C.2.

Table 5.1.3.8.5.1.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 CP-OFDM QPSK note 1
NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.5.1.1-1.
NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SS and interfering source to the UE antenna connectors as shown in ETS| TS 138 508-1 [4],
annex A, in Figure A.3.1.4.4 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2, G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.8.5.1.1.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.6D.2.4.3.

5.1.3.85.1.1.2 Test Procedure

Same test procedure as specified in clause 5.1.3.8.1.1.1.2 with the following exceptions:

. Instead of Table 5.1.3.8.1.1.1.1-1, use Table 5.1.3.8.5.1.1.1-1 in step 1 and step 2.
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5.1.3.8.5.1.2 Out-of-band blocking

5.1.3.8.5.1.2.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.8.5.1.2.1-1. The details of the uplink and downlink Reference Measurement Channels (RMC) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. The details of the OCNG patterns used are specified in ETS|

TS 138 521-1 [1], clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETS|
TS138521-1[1], clause C.2.

Table 5.1.3.8.5.1.2.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |One frequency chosen arbitrarily from low
clause 4.3.1 or high range
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 CP-OFDM QPSK note 1
NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.5.1.1-1.
NOTE 2: In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SS and interfering source to the UE antenna connectors as shown in ETSI TS 138 508-1 [4],
annex A, in Figure A.3.1.4.5 for TE diagram and clause A.3.2 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2, G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.8.5.1.2.1-1.
5)  Propagation conditions are set according to ETS| TS 138 521-1 [1], clause B.O.

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.6D.3.4.3.

5.1.3.8.5.1.2.2 Test Procedure
Same test procedure as specified in 5.1.3.8.1.1.2.2, with the following exceptions:
. Instead of Table 5.1.3.8.1.1.2.1-1, use Table 5.1.3.8.5.1.2.1-1 in step 1 and step 2.

5.1.3.8.5.1.3 Narrow band blocking

5.1.3.8.5.1.3.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.8.5.1.3.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. The details of the OCNG patterns used are specified in ETS|

TS 138 521-1[1], clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETSI
TS138521-1[1], clause C.2.

Table 5.1.3.8.5.1.3.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 CP-OFDM QPSK note 1
NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.5.1.1-1.
NOTE 2: In a band where UE supports 4Rx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SS and interfering source to the UE antenna connectors as shown in ETS| TS 138 508-1 [4],
annex A, in Figure A.3.1.4.5 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2, G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.8.5.1.3.1-1.
5)  Propagation conditions are set according to ETS| TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in ETSI TS 138 521-1 [1], clause 7.6D.4.4.3.

5.1.3.8.5.1.3.2 Test Procedure
Same test procedure as specified in clause 5.1.3.8.1.1.3.2, with the following exceptions:

. Instead of Table 5.1.3.8.1.1.3.1-1, use Table 5.1.3.8.5.1.3.1-1 in step 1 and step 2.

5.1.3.8.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.9.5 in order to show compliance.
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5.1.3.9 Receiver Spurious Response

5.1.3.9.1 Receiver Spurious Response for Single Carrier
5.1.3.9.1.1 Method of test

5.1.3.9.1.1.1 Initial Conditions

The initial conditions shall be the ssme asin clause 5.1.3.8.1.1.2.1 in order to test spurious responses obtained in
clause 5.1.3.8.1.2 under the same conditions.

5.1.3.9.1.1.2 Test Procedure

1) SStransmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
Table5.1.3.8.1.1.2.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.1.3.8.1.1.2.1-1. Since the UE has no payload and no
loopback data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the parameters of the CW signal generator for an interfering signal according to Table 5.1.3.8.1.2.1.1-1-3.
The spurious frequencies are taken from records in the final step of test proceduresin Table 5.1.3.8.1.1.2.1-1.

4)  Set the downlink signal level according to Table 4.1.2.10.1.2-1 or 4.1.2.10.1.2-2. Send uplink power control
commandsto the UE using 1 dB power step size to ensure that the UE output power measured by the test
system is within the Uplink power control window in Table 5.1.3.5.1.1.3.2-1 of the target power level in
Table4.1.2.10.1.2-1 or 4.1.2.10.1.2-2 for at |east the duration of the Throughput measurement.

5)  For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical
significance according to ETS| TS 138 521-1 [1], clause H.2.

NOTE: The purpose of the Uplink power control window isto ensure that the actual UE output power is no
greater than the target power level, and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.

5.1.3.9.1.1.3 Test requirements

The results obtained in step 5 shall be compared to the limitsin Table 4.1.2.10.1.2-1, 4.1.2.10.1.2-2, 4.1.2.10.1.2-3 in
order to show compliance.

5.1.3.9.2 Void

5.1.3.9.3 Void

5.1.3.94 Void

5.1.3.9.5 Receiver Spurious Response for UL-MIMO
5.1.395.1 Method of test

5.1.3951.1 Initial Conditions

The initial conditions shall be the ssme asin clause 5.1.3.8.5.1.2.1 in order to test spurious responses obtained in
clause 5.1.3.8.5.2 under the same conditions.
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5.1.3.9.5.1.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RM C according to Test
Configuration Table 5.1.3.8.5.1.2.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to the Test Configuration Table 5.1.3.8.5.1.2.1-1. Since the UE has no
payload data to send, the UE transmits uplink MAC padding bits on the UL RMC. The PDCCH DCI format
0_1 isspecified with condition 2TX_UL_MIMO in ETS| TS 138 508-1 [4], clause 4.3.6.1.1.2.

3)  Set the parameters of the CW signal generator for an interfering signal according to Table 4.1.2.10.5-2. The
spurious frequencies are taken from records in the final step of test proceduresin clause 5.1.3.8.5.1.2.2.

4)  Set the downlink signal level according to Table 4.1.2.10.5-1. Send uplink power control commands to the UE
(lessor equal to 1 dB step size should be used), to ensure that the UE output power iswithin +0, -3,4 dB of the
target level Table 4.1.2.10.5-1 for carrier frequency f < 3,0 GHz or within +0, -4,0 dB of the target level for
carrier frequency 3,0 GHz < f < 4,2 GHz, for at least the duration of the throughput measurement.

5)  For the spurious frequency, measure the average throughput for a duration sufficient to achieve statistical
significance according to ETSI TS 138 521-1 [1], clause H.2.
5.1.3.9.5.3 Test requirements

The results obtained in step 5 shall be compared to the limitsin Tables 4.1.2.10.5-1 and 4.1.2.10.5-2 in order to show
compliance.

5.1.3.10 Receiver Intermodulation Characteristics

5.1.3.10.1 Receiver Intermodulation Characteristics for Single Carrier
5.1.3.10.1.1 Method of test

5.1.3.10.1.1.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.10.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are
specified in ETSI TS 138 521-1 [1], clause C.2.
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Table 5.1.3.10.1.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range (note 3)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 DFT-s-OFDM QPSK note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.

NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

NOTE 3: For NR band n28, 30 MHz test channel bandwidth is tested with Low range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.3 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1] clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.10.1.1.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message content is defined in ETSI TS 138 521-1 [1], clause 7.5.4.3.

5.1.3.10.1.1.2 Test Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RM C according to
Table5.1.3.10.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.1.3.10.1.1.1-1. Since the UE has no payload data to send, the
UE transmits uplink MAC padding bits on the UL RMC.

3)  Set the Downlink signal level to the value as defined in Table 4.1.2.11.1.2-1 or Table 4.1.2.11.1.2-2. Send
uplink power control commandsto the UE using 1 dB power step size to ensure that the UE output power
measured by the test system is within the Uplink power control window in Table 5.1.3.5.1.1.3.2-1 dB of the
target power level in Table 4.1.2.11.1.2-1 for at least the duration of the Throughput measurement.

4)  SettheInterfering signal levelsto the values as defined in Table 4.1.2.11.1.2-1 or Table 4.1.2.11.1.2-2 and
frequency below the wanted signal.

5) Measure the average throughput for a duration sufficient to achieve statistical significance according to ETSI
TS138521-1[1], clause G.2.

6) Repeat stepsfrom 3to 5, using an interfering signal above the wanted signal at step 4.

NOTE: The purpose of the Uplink power control window isto ensure that the actual UE output power is no
greater than the target power level, and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-1 [1], clause F.4.3.
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5.1.3.10.1.2 Test requirements

The results obtained in step 5 shall be compared to the limitsin Tables4.1.2.11.1.2-1 and 4.1.2.11.1.2-2 in order to
show compliance.

5.1.3.10.2 Void

5.1.3.10.3 Void

5.1.3.10.4 Void

5.1.3.10.5 Receiver Intermodulation Characteristics for UL-MIMO
5.1.3.10.5.1 Method of test

5.1.3.10.5.1.1 Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.10.5.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. The details of the OCNG patterns used are specified in ETSI

TS 138 521-1[1], clause A.5. Configurations of PDSCH and PDCCH before measurement are specified in ETSI
TS138521-1[1], clause C.2.

Table 5.1.3.10.5.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 CP-OFDM QPSK note 1 CP-OFDM QPSK note 1
NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.5.1.1-1.
NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

1) Connect the SS and interfering sources to the UE antenna connectors as shown in ETSI TS 138 508-1 [4],
annex A, in Figure A.3.1.4.6 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1, and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.10.5.1.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message content is defined in ETSI TS 138 521-1 [1], clause 7.8D.2.4.3.
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5.1.3.10.5.1.2 Test Procedure
Same test procedure as specified in clause 5.1.3.10.1.1.2 with the following exceptions;

. Instead of Table 5.1.3.10.1.1.1-1, use Table 5.1.3.10.5.1.1-1 in step 1 and step 2.

5.1.3.10.5.2 Test requirements

The results obtained in step 5 shall be compared to the limitsin clause 4.1.2.11.5 in order to show compliance.

5.13.11 Receiver Spurious Emissions

5.1.3.11.1 Receiver Spurious Emissions for Single Carrier
5.13.11.1.1 Method of test

5.1.3.11.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.1.3.11.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
in ETSI TS 138 521-1 [1], clauses A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are
specified in ETSI TS 138 521-1 [1], clause C.2.

Table 5.1.3.11.1.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range (note
clause 4.3.1 3)
Test Channel Bandwidths as specified in ETSI Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 N/A 0 N/A 0

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.1.3.6.1.1.1-1.

NOTE 2: In a band where UE supports 4RXx, the test shall be performed only with 4Rx antennas
ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-2) is used in the test
requirements.

NOTE 3: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High
range test frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.5.1 for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 138 521-1 [1], clauses C.0, C.1, C.2, C.3.1 and
uplink signals according to ETSI TS 138 521-1 [1], clauses G.0, G.1, G.2 and G.3.1.

4) TheDL and UL Reference Measurement Channels are set according to Table 5.1.3.11.1.1.1-1.

5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.
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6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message content is defined in ETSI TS 138 521-1 [1], clause 7.5.4.3.

5.1.3.11.1.1.2 Test Procedure

1)  Sweep the spectrum analyser (or equivalent equipment) over a frequency range and measure the average
power of spurious emission.

2) Repeat step 1 for all NR Rx antennas of the UE.

5.1.3.11.1.2 Test requirements

Theresults obtained in step 1 shall be compared to the limitsin Table 4.1.2.12.1.2-1 in order to show compliance.

5.1.3.11.2 Void
5.1.3.11.3 Void
5.1.3.11.4 Void

5.1.3.12 Transmit OFF power

5.1.3.12.1 Transmit OFF power for Single Carrier
5.1.3.12.1.1 Method of Test
5.1.3.12.1.1.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shownin
Table5.1.3.12.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in ETS

TS 138 521-1[1], clause A.2. Configurations of PDSCH and PDCCH before measurement are specified in ETS|
TS138521-1[1], clause C.2.

Table 5.1.3.12.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL/VL, TL/VH, TH/VL, TH/VH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range (note 2)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters for Channel Bandwidths
Test ID Downlink Configuration Uplink Configuration
N/A for minimum output power Modulation RB allocation (note 1)
1 test case DFT-s-OFDM QPSK Inner Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
NOTE 2: For NR band n28, 30 MHz test channel bandwidth is tested with Low range and High range test
frequencies.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4] annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.
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2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETSI TS 138 521-1 [1].

4) The UL Reference Measurement Channel is set according to Table5.1.3.12.1.1.1-1.
5)  Propagation conditions are set according to ETSI TS 138 521-1 [1], clause B.O.

6) Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.3.3.2.4.3 of ETSI TS 138 521-1 [1].

5.1.3.12.1.1.2 Test procedure

1) SSsendsuplink scheduling information via PDCCH DCI format 0_1 with TPC command 0 dB for C_RNTI to
schedule the UL RMC according to Table 5.1.3.12.1.1.1-1. Since the UE has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE
transmits on slots 8 for15 kHz SCS, on slots 8 and 18 for 30 kHz SCS and on slots 17 and 37 for 60 kHz SCS.

2)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step for the UE to reach Pymax level.

3) Measure the UE transmission OFF power during the dot prior to the PUSCH transmission, excluding a
transient period of 10 us at the end of the dot.

4)  Measure the output power of the UE PUSCH transmission during one slot.

5)  Measure the UE transmission OFF power during the dot following the PUSCH transmission, excluding a
transient period of 10 us at the beginning of the slot.

5.1.3.12.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.13.1.2 in order to show compliance.

5.1.3.12.2 Void

5.1.3.12.3 Void

5.1.3.12.4 Void

5.1.3.12.5 Transmit OFF power for UL-MIMO
5.1.3.12.5.1 Method of Test

5.1.3.125.1.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 1.1-6. All of these configurations shall be tested with
applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, and are shown in
Table5.1.3.12.5.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
of ETSI TS 138 521-1 [1]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of
ETSI TS138521-1[1].
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Table 5.1.3.12.5.1.1-1: Test Configuration Table

Initial Conditions

TS 138 508-1 [4], clause 4.3.1

Test Environment as specified in ETSI Normal, TL/VL, TL/VH, TH/VL, TH/VH
TS 138 508-1 [4], clause 4.1
Test Frequencies as specified in ETSI Low range, Mid range, High range

Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in Table 1.1-6 Lowest, Highest
Test Parameters for Channel Bandwidths
Test ID Downlink Configuration Uplink Configuration
N/A for minimum output power Modulation RB allocation (note)
test case CP-OFDM QPSK Inner Full

NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 of ETSI TS 138 521-1 [1].
1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], Annex A, Figure A.3.1.1.2
for TE diagram and clause A.3.2 for UE diagram.
2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2 of ETSI TS 138 521-1 [1], and uplink
signals according to clauses G.0, G.1, G.2 and G.3.0 of ETS| TS 138 521-1 [1].
4) The UL Reference Measurement Channel is set according to Table 5.1.3.12.5.1.1-1.
5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1].
6) Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.3D.3.4.3 of ETSI TS 138 521-1 [1].
5.1.3.12.5.1.2 Test procedure
1) SSsends uplink scheduling information via PDCCH DCI format O_1 for C_RNTI to schedule the UL RMC
according to Table 5.1.3.12.5.1.1-1. Since the UE has no payload and no loopback data to send the UE sends
uplink MAC padding bits on the UL RMC. The UL assignment is such that the UE transmits on slots 8 for1l5
kHz SCS, on slots 8 and 18 for 30 kHz SCS and on slots 17 and 37 for 60 kHz SCS. The PDCCH DCI format
0_1 is specified with the condition 2TX_UL_MIMO in ETSI TS 138 508-1 [4], clause 4.3.6.1.1.2.
2)  Send continuousdly uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 ms starting from the first TPC command in this step for the UE to reach Pumax level.
3) Measurethe UE transmission OFF power at each antenna connectors during the slot prior to the PUSCH
transmission, excluding atransient period of 10 usin the end of the dlot.
4)  Measure the sum output power at two transmit antenna connectors of the UE PUSCH transmission during one
dot.
5)  Measure the UE transmission OFF power at each antenna connectors during the slot following the PUSCH
transmission, excluding atransient period of 10 us at the beginning of the dot.
5.1.3.12.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.1.2.13.5.2 in order to show compliance.
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5.2 Testing for compliance with technical requirements for
Frequency Range 2

5.2.1 Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the operational environmental profile defined by its
intended use) to give confidence of compliance for the affected technical requirements.

All tests shall be conducted using normal test conditions except where otherwise stated. For guidance on the use of
other conditions to be used in order to show compliance reference can be madeto ETSI TS 138 521-2 [2], clause F.1.1.

5.2.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated and
shall correspond to an expansion factor (coverage factor) k = 1,96 (which provide a confidence level of respectively
95 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).
Principles for the calculation of measurement uncertainty are contained in ETSI TR 100 028 [i.5], in particular in
annex C of the ETSI TR 100 028-2 [i.5]. For guidance on other measurement conditions reference can be made to
annexes A to M of ETSI TS 138 521-2 [2].

Recommended values for the maximum measurement uncertainty based on this expansion factor can be found in
annex D.

523 Essential radio test suites

5.2.3.0 General

This clause describes the test suites that shall be used for NR FDD and TDD.

5.2.3.1 Transmitter Maximum Output Power

5.2.3.1.1 Transmitter maximum output power for Single Carrier
523111 Method of test

5231111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.2.3.1.1.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2in ETSI TS 138 521-2 [2].
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Table 5.2.3.1.1.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal, TL, TH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid Range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, 100 MHz, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID ChBw SCS Downlink Uplink Configuration
Configuration
Default Modulation RB allocation (note)
1 50 DFT-s-OFDM QPSK Inner_Full for PC3
2 100
3 200
4 400
NOTE:  The specific configuration of each RF allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2]
for PC3.

1) Connection between SSand UE isshownin ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to clause C, and uplink signals according to clauses G. in ETSI
TS 138521-2[2].

4) The UL Reference Measurement Channels are set according to Table 5.2.3.1.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.2.1.1.4.3in ETS| TS 138 521-2 [2].

5.2.3.1.1.1.2 Test procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.2.3.1.1.1.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate
uplink modulationin clause 6.2.1.1.4.3in ETSI TS 138 521-2 [2].

2)  Setthe UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETS|
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to
complete.

3)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Tx beam
selection to complete.

4)  SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138 508-1 [4], clause 4.9.2 using condition Tx only.

5) Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according
to the test configuration, which shall meet the requirements described in Table 4.2.2.2.1.2-3. The EIRP test
procedure isdefined in clause K.1.3in ETSI TS138 521-2 [2]. The measuring duration is one active uplink
subframe. EIRP is calculated considering both polarizations, theta and phi.

6) SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI

TS 138 508-1 [4], clause 4.9.3.

NOTE: TheBEAM_SELECT_WAIT_TIME default valueis defined in clause K.1.1 in ETSI TS 138 521-2 [2].
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5.2.3.1.1.2 Test requirements

The results obtained in step 5 shall be compared to the limitsin Table 4.2.2.2.1.2-3 in order to show compliance.

5.2.3.2 Transmitter Minimum Output Power

5.2.3.2.1 Transmitter minimum output power for Single Carrier
5.2.3.211 Method of test

5.2.3.21.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
inTable5.2.3.2.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
in ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 in
ETSI TS138521-2[2].

Table 5.2.3.2.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL, TH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6. Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Modulation RB allocation (note)
1 DFT-s-OFDM QPSK Outer_Full

NOTE: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2] for PC 3.

1) Connection between SSand UE isshown in ETS| TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to annex Cin ETSI TS 138 521-2 [2] and uplink signals
according to annex G in ETSI TS 138 521-2 [2].

4) The UL Reference Measurement Channel is set according to Table 5.2.3.2.1.1.1-1.
5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UEisin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.3.1.4.3in ETSI TS 138 521-2 [2].

5.2.3.2.1.1.2 Test procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.2.3.2.1.1.1-1. Since the UE has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.
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2)  Setthe UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETS|
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (note) for the UE Tx beam selection to
complete.

3)  Send continuously uplink power control "down" commandsin every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power. Allow at least BEAM_SELECT WAIT_TIME (see note) for the UE Tx beam
selection to compl ete.

4)  SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138 508-1 [4], clause 4.9.2 using condition Tx only.

5) Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified Table 4.2.2.3.1.2-2
for the specific channel bandwidth under test. The EIRP test procedureis defined in clause K 1.3in ETS
TS 138 521-2 [2]. The measuring duration is one active subframe (1 ms). EIRP is calculated considering both
polarizations, theta and phi. For TDD, only slots consisting of only UL symbols are under test.

6) SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138 508-1 [4], clause 4.9.3.

NOTE: TheBEAM_SELECT_WAIT_TIME default valueis defined in clause K.1.1 in ETSI TS 138 521-2[2].

5.2.3.2.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.3.1.2 in Table 4.2.2.3.1.2-2 in order to show
compliance.

5.2.3.3 Transmitter Spectrum Emission Mask

5.233.1 Transmitter spectrum emission mask for Single Carrier
5.2.33.11 Method of test

5.2.3.3.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.2.3.3.1.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2in ETSI TS 138 521-2 [2].
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Table 5.2.3.3.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |[Normal

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], Mid range

clause 4.3.1

Test Channel Bandwidths as specified in ETSI Lowest, Highest

TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in Table 1.2-6 Highest

Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation (note 1)

1 DFT-s-OFDM PI/2 BPSK Outer_Full
2 DFT-s-OFDM QPSK Outer_Full
3 DFT-s-OFDM16QAM Outer_Full
4 DFT-s-OFDM 64QAM Outer_Full
5 CP-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2] for PC3.
NOTE 2: All test points in this table should also exist in Table 6.2.2.4.1-7, Table 6.2.2.4.1-8, Table 6.2.2.4.1-9 in ETSI

TS 138 521-2 [2] for PC3.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1. for TE
diagram and clause A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to annex Cin ETSI TS 138 521-2 [2], and uplink signals
according to annex G in ETSI TS 138 521-2 [2].

4) The UL Reference Measurement Channels are set according to Table 5.2.3.3.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5.2.1.4.3 in ETSI TS 138 521-2 [2].

5.2.3.3.1.1.2 Test procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.2.3.3.1.1.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

2) Setthe UEinthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 ETSI
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note 2) for the UE Tx beam selection to
complete.

3)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach maximum output power. Allow at |east
BEAM_SELECT WAIT_TIME (see note 2) for the UE Tx beam selection to compl ete.

4) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETS

TS 138508-1 [4], clause 4.9.2 using condition Tx only.
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5) Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to
Table4.2.2.4.1.2-1. The centre frequency of the filter shall be stepped in continuous steps according to the
same table. TRP shall be recorded for each step. The measurement period shall capture the active time slots.
Total radiated power is measured according to TRP measurement procedure defined in annex K in ETSI
TS 138 521-2 [2]. The measurement grid used for TRP measurement defined in annex M in ETSI
TS 138 521-2 [2]. TRPis calculated considering both polarizations, theta and phi.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in Table 5.2.3.3.1.1.1-1, send an NR
RRCReconfiguration message according to ETS| TS 138 508-1 [4], clause 4.6.3, Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 2: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.2.3.3.1.2 Test requirements

The results obtained in step 5) shall be compared to the limitsin Table 4.2.2.4.1.2-1 in clause 4.2.2.4.1.2 in order to
show compliance.

5.2.34 Transmitter Adjacent Channel Leakage Power Ratio
5.2.34.1 Transmitter adjacent channel leakage power ratio
523411 Method of test

5234111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.2.3.4.1.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2 in ETSI TS 138 521-2 [2].
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Table 5.2.3.4.1.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range

clause 4.3.1

Test Channel Bandwidths as specified in ETSI Lowest Highest

TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in Table 1.2-6 Lowest, Highest

Test Parameters
Test ID Freq ChBw SCS Downlink Uplink Configuration
Configuration
Default | Default Modulation RB allocation (note 1)

1 Low DFT-s-OFDM PI/2 BPSK Outer_1RB_Left
2 High DFT-s-OFDM PI/2 BPSK Outer_1RB_Right
3 Mid DFT-s-OFDM PI/2 BPSK Outer_Full
4 Low DFT-s-OFDM QPSK Outer_1RB_Left
5 High DFT-s-OFDM QPSK Outer_1RB_Right
6 Mid DFT-s-OFDM QPSK Outer_Full
7 Low DFT-s-OFDM 16 QAM Outer_1RB_Left
8 High DFT-s-OFDM 16 QAM Outer_1RB_Right
9 Mid DFT-s-OFDM 16 QAM Outer_Full
10 Low DFT-s-OFDM 64 QAM Outer_1RB_Left
11 High DFT-s-OFDM 64 QAM Outer_1RB_Right
12 Mid DFT-s-OFDM 64 QAM Outer_Full
13 Low CP-OFDM QPSK Outer_1RB_Left
14 High CP-OFDM QPSK Outer_1RB_Right
15 Mid CP-OFDM QPSK Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC3 in ETSI TS 138 521-2 [2].

NOTE 2: Following Test IDs shall be skipped for PC3: Test ID 10-12 for 100 MHz Channel Bandwidth.

NOTE 3: All test points in this table should also exist in Table 6.2.2.4.1-8 inin ETSI TS 138 521-2 [2].

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and clause A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to annex Cin ETSI TS 138 521-2 [2], and uplink signals
according to annex G in ETSI TS 138 521-2 [2].

4) The UL Reference Measurement Channels are set according to Table 5.2.3.4.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 6.5.2.3.4.3in ETSI TS 138 521-2 [2].

5.2.3.4.1.1.2 Test procedure

1)  SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table.5.2.3.4.1.1.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

2) Setthe UEinthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETSI
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note 2) for the UE Tx beam selection to
complete.

3)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach maximum output power. Allow at |east
BEAM_SELECT WAIT_TIME (see note 2) for the UE Tx beam selection to complete.

4) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETS

TS 138508-1 [4], clause 4.9.2 using condition Tx only.
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5) Measure EIRP of the transmitted signal in the Tx beam peak direction for the assigned NR channel with a
rectangular measurement filter with bandwidths according to Table 4.2.2.5.1.2-1. EIRP measurement
procedure defined in annex K in ETSI TS 138 521-2 [2]. EIRP is calculated considering both polarizations,
theta and phi.

6) Measure EIRP of the first NR adjacent channel on both the lower and upper side of the assigned NR channel,
respectively using a rectangular measurement filter with bandwidths according to Table 4.2.2.5.1.2-1. EIRP
measurement procedure defined in annex K in ETSI TS 138 521-2 [2]. EIRP is calculated considering both
polarizations, theta and phi.

7)  Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NR
ACLR, respectively.

NOTE 1: When switching to DFT-s-OFDM waveform, as specified in the test configuration Table 5.2.3.4.1.1.1-1,
send an NR RRCReconfiguration message according to ETSI TS 138 508-1 [4], clause 4.6.3
Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 2: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.2.3.4.1.2 Test Requirement

The measured NR ACLR, derived in step 7, shall be higher than the limitsin Table 4.2.2.5.1.2-1 in clause 4.2.2.5.1.2 in
order to show compliance.

5.2.35 Transmitter Spurious Emissions

5.2.35.1 Transmitter spurious emissions for single carrier
5.2.351.1 Method of test

5235111 General spurious emission

5.1.351.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the Subscriber Station
(SS) to take with the UE to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.2.3.5.1.1.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2. Configurations of PDSCH and PDCCH before
measurement are specified in clause C.2 in ETSI TS 138 521-2 [2].
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Table 5.2.3.5.1.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal

clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, High range (note 2)
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation
(note 1)
DFT-s - OFDM QPSK Inner_Full
DFT-s - OFDM QPSK Inner_1RB (note 3)

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2].
NOTE 2: When testing Low range test only in Frequency Range lower than (Fuc_iow - Afoos) and when testing High

NOTE 3: When testing Low range configure uplink RB to Inner_1RB_Left and when testing High range configure

Common UL configuration for PC3.

range test only in Frequency Range higher than (FuL_nigh + Afoos).

uplink RB to Inner_1RB_Right.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to annex Cin ETSI TS 138 521-2 [2], and uplink signals
according to annex G in ETSI TS 138 521-2 [2].

4) The UL Reference Measurement channels are set according to Table 5.1.3.5.1.1.1.1-1.

5)  Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are defined in clause 6.5.3.1.4.3 in ETS| TS 138 521-2 [2].

5.2.3.5.1.1.1.2 Test procedure

1) Select any of the three Alignment Options (1, 2 or 3) from Tables N.2-1 through N.2-3in ETSI
TS 138 521-2 [2] to mount the DUT inside the QZ.

2) If there-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak
direction is within zenith angular range 0°< 6 < 90° for the alignment option selected in step 1; position the
devicein DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith
angular range 90°< 6 < 180° for DUT Orientation 1 for the alignment option selected in step 1. If the
re-positioning concept is not applied, position the devicein DUT Orientation 1.

3)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 5.2.3.5.1.1.1.1-1. Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

4)  Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1
ETSI TS138521-2 [2]. Allow at least BEAM_SELECT_WAIT_TIME (see note 3) for the UE Tx beam
selection to complete.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach Pumax. Allow at least BEAM_SELECT _WAIT_TIME (see note 3)
for the UE Tx beam selection to complete.

6) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETSI

TS 138 508-1 [4], clause 4.9.2 using condition Tx only.
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7)  Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K
ETSI TS 138521-2 [2] if the re-positioning concept is applied (see note 4). Step a) is optional and applicable
only if SNR (test requirement level in Table 4.2.2.6.1.2-2 minus offset val ue minus noise floor of the test
system) > 0 dB is guaranteed. During measurement the spectrum analyser shall be set to 'Detector' = RMS.

a) Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power
level according to the proceduresin annex K in ETSI TS 138 521-2 [2], using coarse TRP measurement
grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETS| TS 138 521-2 [2]. The
measurement is completed in both polarizations 6 and ¢ over frequency range and measurement
bandwidth according to Table 4.2.2.6.1.2-2. Optionally, alarger and non-constant measurement
bandwidth than that of Table 4.2.2.6.1.2-2 may be applied. The measurement period shall capture the
active time dlots.

For each spurious emission frequency with coarse TRP identified to be less than the offsets listed in
Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETSI TS 138 521-2 [2] from the TRP limit according to
Table 4.2.2.6.1.2-2, either continue with another coarse TRP procedure and corresponding offset
according to step a) or continue with fine TRP procedures according to step b).

Different coarse TRP grids and corresponding offset values may be used for different frequencies.
Multiple coarse TRP grids measurements with the corresponding offset values can be performed before
the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded
in the test report.

b) Measure fine TRP measurements according to proceduresin annex K in ETSI TS 138 521-2 [2], using
fine TRP measurement grid selection criteria as per Table M.4.5-3inannex M in ETSI TS 138 521-2 [2],
for each of the spurious emission frequency identified in step a). Apply a measurement bandwidth
according to Table 4.2.2.6.1.2-2.

8) SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.3.

NOTE 1: Thefrequency range defined in Table 4.2.2.6.1.2-2 may be split into ranges. For each range, a different
test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency
ranges should pass.

NOTE 2: Vaid.
NOTE 3: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1 in ETSI TS 138 521-2 [2].

NOTE 4: If the (in-band) beam peak is within 0°< 6 < 90°: perform first hemispherical TRP scan (0°< 6 <90°) in
DUT Orientation 1 and second hemispherical TRP scan (90°> 6 > 0°) in DUT Orientation 2. If the (in-
band) beam peak is within 90°<6<180°: perform first hemispherical TRP scan (0°< 6 < 90°) in DUT
Orientation 2 and second hemispherical TRP scan (90°> 6 > 0°) in DUT Orientation 1. The DUT with
UBF activated needs to be re-positioned during the test.

NOTE5: Void.

5.2.35.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.6.1.2 in order to show compliance.

5.2.3.6 Receiver Reference Sensitivity Level
5.2.3.6.1 Receiver Sensitivity Level Single Carrier
5.2.3.6.1.1 Method of test

5.2.3.6.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth, and are shown in Table 5.2.3.6.1.1.1-1, Table 5.2.3.6.1.1.1-2 and Table 5.2.3.6.1.1.1-3.
The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2 of ETSI

TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 of ETSI

TS 138 521-2 [2].

1)

2)
3)

4)

5)
6)

Table 5.2.3.6.1.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL, TH

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1

Test Channel Bandwidths as specified in ETSI

TS 138 508-

1[4], clause 4.3.1

Lowest, 100 MHz and Highest

Test SCS as specified in Table 1.2-6

120 kHz

Test Parameters

Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK Full RB DFT-s-OFDM QPSK REFSENS (note 2)
(note 1)
NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in
Table 5.2.3.6.1.1.1-2.
NOTE 2: REFSENS refers to Table 5.2.3.6.1.1.1-3 which defines uplink RB configuration and start RB

location for each SCS, channel BW and NR band.

Table 5.2.3.6.1.1.1-2: Downlink Configuration of each RB allocation

Bgrr:z\Tv?gtlh iﬁ? LCRBmax RB allocation (LCRB@RBstart)
50 MHz 120 32 32@0
100 MHz 120 64 64@0
200 MHz 120 128 128@0
400 MHz 120 256 256@0
NOTE: Test Channel Bandwidths are checked separately for each NR band,
the applicable channel bandwidths are specified in Table 1.2-6.

Table 5.2.3.6.1.1.1-3: Uplink configuration for reference sensitivity, LCRB@RBstart format

Operating SCS 50 100 200 400 Duplex
Band kHz MHz MHz MHz MHz Mode
n257 120 32@0 64@0 128@0 256@0 TDD
n258 120 32@0 64@0 128@0 256@0 TDD

Connection between SS and UE isshown in ETSI TS 138 508-1 [4] annex A, Figure A.3.3.1.1 for TE diagram
and Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals areinitially set up according to clauses C.0, C.1 and C.3.1 of ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1 of ETSI TS 138 521-2 [2].

The DL and UL Reference Measurement channels are set according to Table 5.2.3.6.1.1.1-1,
Table5.2.3.6.1.1.1-2 and Table 5.2.3.6.1.1.1-3.

Propagation conditions are set according to clause B.0 of ETSI TS 138 521-2 [2].

Ensure the UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI

TS 138 508-1 [4], clause 4.5. Message contents are defined in ETSI TS 138 508-1 [4], clause 4.6 with
TRANSFORM_PRECODER_ENABLED conditionin Table 4.6.3-118 PUSCH-Config.

ETSI



172 ETSI EN 301 908-25 V15.1.1 (2024-10)

5.2.3.6.1.1.2 Test procedure

1) SStransmits PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
Table5.2.3.6.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.2.3.6.1.1.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Send continuousdly uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach Pumax.

4)  Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in clause K.1.2 of ETSI
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Rx beam selection to
complete.

5)  Perform EIS procedure as stated in clause K.1.4 of ETS| TS 138 521-2 [2] to calculate "averaged EIS". At
each power level, by changing the power level of the wanted signal with a step size of 0,2 dB (coarse and fine
searches are not precluded aslong as the fine search is using the 0,2 dB step size near the sensitivity level). For
each power step measure the average throughput for a duration sufficient to achieve statistical significance
according to clause H.2 of ETSI TS 138 521-2 [2]. The downlink power step size shall be no more than 0,2 dB
when the RF power level is near the sensitivity level.

6) Comparethe dB value of the "averaged EIS" value corresponding to the Rx beam peak direction identified in
step 5 to the test requirement in clause 4.2.2.7.1.2. If the EIS valueis lower or equal to the valuein
clause 4.2.2.7.1, pass the UE. Otherwise fail the UE.

NOTE: TheBEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1 of ETS| TS 138 521-2 [2].

5.2.3.6.1.2 Test requirements

The results obtained in step 6) shall be compared to the limitsin clause 4.2.2.7.1.2 in order to show compliance.

5.2.3.7 Receiver Adjacent Channel Selectivity (ACS)
5.2.3.7.1 Receiver Adjacent Channel Selectivity Single Carrier
523.7.11 Method of test

5.23.7.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.2.3.6.1.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clauses A.2 and A.3 of ETSI TS 138 521-2 [2]. The details
of the OCNG patterns used are specified in annex A of ETSI TS 138 521-2 [2]. The details of the OCNG patterns used
are specified in clause A.5 of ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are
specified in clause C.2 of ETS| TS 138 521-2 [2].

ETSI



173 ETSI EN 301 908-25 V15.1.1 (2024-10)

Table 5.2.3.7.1.1.1-1: Test Configuration

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI 50 MHz, 100 MHz
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
CP-OFDM QPSK note DFT-s-OFDM QPSK note

NOTE:  The specific configuration of each RB allocation is defined in Table 5.2.3.6.1.1.1-1.

1)

2)
3)

4)
5)
6)

Connection between SS and UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.4.1for TE
diagram and clause A.3.4 for UE diagram.

The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals areinitially set up according to annex C of ETSI TS 138 521-2[2], and uplink signals
according to annex G of ETSI TS 138 521-2 [2].

The DL and UL Reference Measurement channels are set according to Table 5.2.3.7.1.1.1-1.
Propagation conditions are set according to clause B.0 of ETSI TS 138 521-2 [2].

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],

clause 4.5. Message contents are according to ETSI TS 138 508-1 [4], clause 4.6 with
TRANSFORM_PRECODER_ENABLED conditionin Table 4.6.3-118 PUSCH-Config.

5.2.3.7.1.1.2 Test procedure

1)

2)

3)

4)

5)

6)

Set the UE in the Rx beam peak direction found with a 3D EIRP scan as performed in clause K.1.2 of ETSI
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (note) for the UE Rx beam selection to
complete.

SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to
Table5.2.3.7.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.2.3.7.1.1.1-1. Since the UL has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

Send Uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure that
the UE output power measured by the test system is within the Uplink power control window in
Table5.2.3.7.1.1.2-1 of the target power level in Table 4.2.2.8.1.2-2 (Case 1) or Table 4.2.2.8.1.2-3 (Case 2)
for at least the duration of the throughput measurement.

Table 5.2.3.7.1.1.2-1: Uplink power control window for FR2 standalone

Carrier centre frequency, Fc Power Class Uplink power control window (dB)

23,45 GHz < Fc = 32,125 GHz PC3 -4,89 dB to 8,59 dB

Perform Blocking measurement procedure as stated in clause K.1.8 of ETSI TS 138 521-2 [2] using Downlink
signal level and Interferer signal level asdefined in Table 4.2.2.8.1-2 (Case 1). Modulated interferer signal
characteristics as defined in annex D of ETSI TS 138 521-2 [2]. with frequency below the wanted signal.

M easure throughput for a duration sufficient to achieve statistical significance according to clause H.2 ETSI
TS138521-2[2].

Repeat step 5 using an interfering signal frequency above the wanted signal in Case 1.

ETSI



174 ETSI EN 301 908-25 V15.1.1 (2024-10)

7)  Perform Blocking measurement procedure as stated in clause K.1.8 of ETSI TS 138 521-2 [2] using Downlink
signal level and Interferer signal level asdefined in Table 4.2.2.8.1-3 (Case 2). Modulated interferer signal
characteristics as defined in annex D of ETSI TS 138 521-2 [2] with frequency below the wanted signal.
Measure throughput for a duration sufficient to achieve statistical significance according to clause H.2 of ETS
TS138521-2[2].

8) Repeat step 7 using an interfering signal frequency above the wanted signal in Case 2.
9) Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
NOTE: TheBEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1 of ETS| TS 138 521-2 [2].

5.2.3.7.1.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.2.2.8.1in Table 4.2.2.8.1.2-1 in order to show
compliance.

5.2.3.8 Receiver Blocking Characteristics
5.2.3.8.1 Receiver In-Band Blocking Single Carrier
5.2.38.11 Method of test

5.2.3.8.1.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.2.3.8.1.1.1-1. The details of the uplink Reference Measurement Channels (RMC) are specified in clauses A.2
and A.3 of ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in
clause C.2 of ETSI TS 138 521-2 [2]. The details of the OCNG patterns used are specified in clause A.5 of ETSI
TS138521-2 [2].

Table 5.2.3.8.1.1.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI 50 MHz, 100 MHz
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK note DFT-s-OFDM QPSK note
NOTE: The specific configuration of each RB allocation is defined in Table 5.2.3.6.1.1.1-1.

1) Connection between SS and UE isshown in ETSI TS 138 508-1 [4], annex A, in Figure A.3.1.4.1 for TE
diagram and clause A.3.4 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signals areinitially set up according to clauses C of ETSI TS 138 521-2 [2], and uplink signals
according to clauses G of TS 138 521-2 [2].

4) TheDL and UL Reference Measurement channels are set according to Table 5.2.3.8.1.1.1-1.
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5)  Propagation conditions are set according to clause B.0 of ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to ETSI TS 138 508-1 [4],
clause 4.5. Message contents are according to ETSI TS 138 508-1 [4], clause 4.6 with
TRANSFORM_PRECODER_ENABLED condition in Table 4.6.3-118 PUSCH-Config.

5.2.3.8.1.1.2 Test procedure

1) Setthe UE inthe Rx beam peak direction found with a with a 3D EIRP scan as performed in clause K1.2 of
ETSI TS138521-2[2]. Allow at least BEAM_SELECT WAIT_TIME (note) for the UE Rx beam selection to
complete.

2) SStransmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to
Table5.2.3.8.1.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3) SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.2.3.8.1.1.1-1. Since the UL has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

4)  Send Uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure that
the UE output power measured by the test system is within the Uplink power control window in
Table 5.2.3.7.1.1.2-1 of the target power level in Table 4.2.2.9.1.2-1 for at least the duration of the throughput
measurement.

5)  Perform the Blocking measurement procedure as stated in clause K.1.8 of ETS| TS 138 521-2 [2] using
Downlink signal level and Interferer signal level as defined in Table 4.2.2.9.1.2-1. Modulated interferer signal
characteristics as defined in annex D of ETSI TS 138 521-2 [2]. Measure throughput for a duration sufficient
to achieve statistical significance according to clause H.2 of ETSI TS 138 521-2 [2].

6) Repeat steps using interfering signals specified in Table 4.2.2.9.1.2-1. The ranges are covered in steps equal to
the interferer bandwidth. Interferer frequencies should be chosen starting with an offset nearest to the centre
frequency and sweep outwards towards the band edges. In order to ensure that full range is tested for interferer
frequency, run last test steps at frequency equal to Finererer range limit defined at the corresponding band edge.

NOTE: TheBEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.2.3.8.1.2 Test requirements

The results obtained in step 5) shall be compared to the limitsin Table 4.2.2.9.1.2-1 in order to show compliance.

5.2.3.9 Receiver Spurious Emissions

5.2.39.1 Receiver Spurious Emissions Single Carrier
5.2.39.11 Method of test

5.239.111 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shownin
Table5.2.3.9.1.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified
inclauses A.2 and A.3 of ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are
specified in clause C.2 of ETSI TS 138 521-2 [2].
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Table 5.2.3.9.1.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], [Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation

1 - - - -

NOTE:  The specific configuration of uplink and downlink are defined in Table 5.2.3.6.1.1.1-1.

1)

2)
3)

4)
5)
6)

Connection between SS and UE isshown in ETSI TS 138 508-1 [4], Annex A, in Figure A.3.1.5.1 for TE
diagram and clause A.3.2 for UE diagram.

The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals are initially set up according to annex C of ETSI TS 138 521-2 [2], and uplink signals
according to annex G of ETSI TS 138 521-2 [2].

The DL and UL Reference Measurement channels are set according to Table 5.2.3.9.1.1.1-1.
Propagation conditions are set according to clause B.0 of ETSI TS 138 521-2 [2].

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On, Test Mode On and Test Loop Function On according to ETSI
TS 138 508-1 [4], clause 4.5. Message contents are defined in clause 7.5.4.3. in ETSI TS 138 521-2 [2].

5.2.3.9.1.1.2 Test procedure

1)

2)

3)

4)

5)

Select any of the three Alignment Options (1, 2, or 3) from Tables N.2-1 through N.2-3in ETS|
TS 138 521-2 [2] to mount the DUT inside the QZ.

If the re-positioning concept is applied, position the devicein DUT Orientation 1 if the maximum beam
peak direction iswithin zenith angular range 0°< 6 < 90° for the alignment option selected in step 1°;
position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak directionis
within zenith angular range 90°< 6 < 180° for DUT Orientation 1 for the alignment option selected in step
1). If the re-positioning concept is not applied, position the devicein DUT Orientation 1.

Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1
in ETSI TS 138 521-2 [2] using the uplink configuration in clause 5.2.3.1.1. Allow at least
BEAM_SELECT WAIT_TIME (note 3) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in ETS
TS 138 508-1 [4], clause 4.9.2 using condition Tx only.

Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K
in ETSI TS 138 521-2 [2] if the re-positioning concept is applied (see note 4). Step @) is optional and
applicable only if SNR (test requirement level in Table 4.2.2.10.1.2-1 minus offset value minus noise floor
of the test system) > 0 dB is guaranteed.
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Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power
level according to the proceduresin Annex K of ETSI TS 138 521-2 [2], using coarse TRP measurement
grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETS| TS 138 521-2 [2]. The
measurement is completed in both polarizations 6 and ¢ over frequency range and measurement
bandwidth according to Table 4.2.2.10.1.2-1. Optionally, a larger and non-constant measurement
bandwidth than that of Table 4.2.2.10.1.2-1 may be applied. The measurement period shall capture the
activetime dlots.

For each spurious emission frequency with coarse TRP identified to be less than the offsets listed in
Tables6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETSI TS 138 521-2 [2] from the TRP limit according to
Table4.2.2.10.1.2-1, either continue with another coarse TRP procedure and corresponding offset
according to step a) or continue with fine TRP procedures according to step b).

Different coarse TRP grids and corresponding offset values may be used for different frequencies.
Multiple coarse TRP grids measurements with the corresponding offset values can be performed before
the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded
in the test report.

Measure fine TRP measurements according to procedures in annex K of ETSI TS 138 521-2 [2], using
fine TRP measurement grid selection criteria as per Table M.4.5-3 inannex M of ETSI TS 138 521-2 [2],
for each of the spurious emission frequency identified in step a). Apply a measurement bandwidth
according to Table 4.2.2.10.1.2-1.

6) SSdeactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138 508-1 [4], clause 4.9.3.

NOTE 1

NOTE 2:
NOTE 3:

NOTE 4:

The frequency range defined in Table 4.2.2.10.1.2-1 may be split into ranges. For each range, a different
test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency
ranges should pass.

Void.
The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1 of ETSI TS 138 521-2 [2].

If the (in-band) beam peak iswithin 0°< 6 < 90°: perform first hemispherical TRP scan (0°< 6 <90°) in
DUT Orientation 1 and second hemispherical TRP scan (90°>6 > 0°) in DUT Orientation 2. If the (in-
band) beam peak iswithin 90°< 6 < 180°: perform first hemispherical TRP scan (0°< 6 <90°) in DUT
Orientation 2 and second hemispherical TRP scan (90°> 6 > 0°) in DUT Orientation 1. The DUT with
UBF activated needs to be re-positioned during the test.

M essage contents are according to ETSI TS 138 508-1 [4], clause 4.6.

5.2.3.9.1.2

Test requirements

The results obtained shall be compared to the limitsin Table 4.2.2.10.1.2-1, clause 4.2.2.10.1.2 in order to show

compliance.

5.3

5.3.1

Testing for compliance with technical requirements for
Frequency Range 1 and Frequency Range 2 interworking
operation with other radios

Environmental conditions for testing

Tests defined in the present document shall be carried out at representative points within the boundary limits of the
operational environmental profile defined by its intended use.

Where technical performance varies subject to environmental conditions, tests shall be carried out under a sufficient
variety of environmental conditions (within the boundary limits of the operational environmental profile defined by its
intended use) to give confidence of compliance for the affected technical requirements.
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All tests shall be conducted using normal test conditions except where otherwise stated. For guidance on the use of
other conditions to be used in order to show compliance reference can be madeto ETSI TS 138 521-3 [3], clause F.1.1.

5.3.2 Interpretation of the measurement results

Theinterpretation of the results recorded in atest report for the measurements described in the present document shall
be asfollows:

. the measured value related to the corresponding limit will be used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter shall be included in the test
report.

For the test methods, according to the present document, the measurement uncertainty figures shall be calculated and
shall correspond to an expansion factor (coverage factor) k = 1,96 (which provide a confidence level of respectively
95 % in the case where the distributions characterizing the actual measurement uncertainties are normal (Gaussian)).
Principles for the calculation of measurement uncertainty are contained in ETSI TR 100 028 [i.5], in particular in
annex C of the ETSI TR 100 028-2 [i.5]. For guidance on other measurement conditions reference can be made to
annex A to of ETS| TS 138 521-1 [1].

533 Essential radio test suites

5.3.3.0 Introduction

5.3.3.0.0 General

For Tx test cases the identified beam peak direction can be stored and reused for a device under test in various
configurations/environments for the full duration of device testing as long as beam peak direction is the same.

Unless otherwise stated the transmitter, characteristics are specified at the antenna connector(s) of the UE for the bands
operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2. The
requirements for frequency range 1 and frequency range 2 can be verified separately. For the carrier in frequency

range 1, requirements can be verified with the NR FR2 link disabled. For the carrier in frequency range 2, requirements
can be verified in OTA mode with LTE connecting to the network by OTA without calibration.

Unless otherwise stated, requirements for NR transmitter written in ETSI TS 138 101-1 [6] and ETSI TS 138 101-2 [7]
apply and are assumed anchor agnostic. Unless otherwise stated, if UE indicates | E maxNumberSRS-Ports-PerResource
=n2 in NR standal one operation mode, the said UE shall meet the NR requirements for either power class 2 or power
class 3in EN-DC within FR1 if UE indicates | E maxNumberSRS-Ports-PerResource = nl for EN-DC on this NR band.
Requirements are verified under conditions where anchor resources do not interfere with NR operation.

Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall
be selected after Test Channel Bandwidth is selected.

For conformance testing involving FR2 test cases in the present document, the UE under test shall be pre-configured
with UL Tx diversity schemes disabled to account for single polarization System Simulator (SS) in the test
environment. The UE under test may transmit with dual polarization.

Uplink RB allocations for E-UTRA carrier givenin Table 5.3.3.0.0-1 are used throughout this clause unless otherwise
stated by the test case.
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Table 5.3.3.0.0-1: Common uplink configuration for E-UTRA carrier

. RB allocation
Channel Bandwidth Full_Allocation |Partial_Allocation |1RB_Left 1RB_Right
1,4 MHz 6@0 5@0 1@0 1@5
3 MHz 15@0 4@0 1@0 1@14
5 MHz 25@0 8@0 1@0 1@24
10 MHz 50@0 12@0 1@0 1@49
15 MHz 75@0 16@0 1@0 1@74
20 MHz 100@0 18@0 1@0 1@99

NOTE: Partial_Allocation corresponds to the test points with 0 dB MPRsingle e-utrA fOr QPSK
modulation type included in ETSI TS 136 521-1 [11], Table 6.2.2.4.1-1.

5.3.3.0.1 Applicability and test coverage rules

1) Theapplicability and test coverage rules for Non-Standalone (NSA) only capable devices shall include the
following:

a) For each NR band in adevice, test al the EN-DC exception test requirements as per test proceduresin
ETSI TS138521-3[3].

b) Test all the EN-DC FR2 non-exception test requirementsin ETSI TS 138 521-3 [3] with test procedures
which refer appropriately back to ETSI TS 138 521-2 [2] for each NR band. Test only one EN-DC
combination per FR2 band for each EN-DC configuration as defined in clause 5.5B of ETSI
TS 138 101-3 [8] using LTE anchor agnostic approach.

C) Test al the EN-DC FR1 non-exception test requirementsin ETS| TS 138 521-3 [3] with test procedures
which refer appropriately back to ETSI TS 138 521-1 [1] for each NR band. Test only one EN-DC
combination per FR1 band for each EN-DC configuration as defined in clause 5.5B of ETS
TS 138 101-3[8] using L TE anchor agnostic approach.

2) Theapplicability and test coverage rules for Standalone (SA) and NSA capable devices shall include the
following:

a) For each NR band in adevice, test al the EN-DC exception test requirements as per test proceduresin
ETSI TS138521-3[3].

b) Test all the Standalone FR2 test requirements as per test proceduresin ETSI TS 138 521-2 [2] for each
NR band. This also fulfils coverage for al non-exception EN-DC FR2 test requirements for that NR
band and need not be retested. If Standalone FR2 cannot be tested (due to test case not being complete),
then test in EN-DC mode following 1) b) above.

c) Testdl the Standalone FR1 test requirements as per test proceduresin ETS| TS 138 521-1 [1] for each
NR band. This aso fulfils coverage for al non-exception EN-DC FR1 test requirements for that NR
band and need not be retested. If Standalone FR1 cannot be tested (due to test case not being complete),
then test in EN-DC mode following 1) c) above.

5.3.3.0.2 E-UTRA configuration for EN-DC FR1 tests applying the E-UTRA
anchor-agnostic approach

This clause appliesto EN-DC test cases where E-UTRA anchor needs to be configured as per the anchor-agnostic
approach outlined in clauses 6.1 and 7.1 of ETS| TS 138 101-3 [8]. The L TE anchor-agnostic approach is defined as
measurements on the NR carrier under conditions where the LTE anchor resources do not interfere with NR operation.
The configuration defined in this clause ensures the establishment of such conditions.

For baseline configuration, the E-UTRA carrier will be configured for each test case in clauses 5.3.3 as defined in the
equivalent standalone E-UTRA test in ETS| TS 136 521-1 [11]. However, the below exceptions defined in
Tables5.3.3.0.2-1, 5.3.3.0.2-2, 5.3.3.0.2-3, 5.3.3.0.2-4 and 5.3.3.0.2-5 are applied to ensure that the E-UTRA anchor
resources do not interfere with NR operation.

For EN-DC within FR1 band combinations with multiple E-UTRA component carriers, it is sufficient to configure any
one E-UTRA carrier from the carrier group whenever it is determined that anchor agnostic approach can be applied.
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E-UTRA configuration for EN-DC FR1 tests applying anchor agnostic approach

Parameter

Value

Comments

Test Frequency during
and after connection
setup

Mid
(see Table 5.3.3.0.2-2)

As defined in ETSI TS 136 508 [13] for the LTE band under test.

Bandwidth during and
after connection setup

5 MHz
(see Table 5.3.3.0.2-2)

Supported by all LTE bands.

DL signal levels during
connection setup

RS EPRE -85,0 dBm/15
kHz

DL physical channels as defined in clauses C.0, C.1, C.2 and C.3 of
ETSI TS 136 521-1 [11]

ETSI TS 136 521-1 [11], clause C.0 defines the default DL power
level of RS EPRE to be -85 dBm/15 kHz.

UL Signal levels during
connection setup

PUSCH Power

Attained by enabling open loop power control and setting up UL
signal levels according to clauses H.0, H.2 and H.3 of ETSI
TS 136 521-1 [11].

DL/UL RMC after
connection setup

0 RB allocation on both
DL and UL
(see Table 5.3.3.0.2-2)

Once the LTE link is established, then LTE Tx can be restricted by
configuring 0 RB allocation on DL and UL.
TimeAlignmentTimerDedicated IE to be set to infinity to ensure UE
does not look for TA adjustments (see Table 5.3.3.0.2-5).

CQI Reports and SRS
after connection setup

Disabled
(see Tables 5.3.3.0.2-3
and 5.3.3.0.2-4)

Disable periodic and aperiodic CQI reports to ensure none of these
transmissions occurs on the LTE uplink.

Since LTE transmissions could easily exceed spurious emissions
limits, tests that are intended to measure RF parametrics on the NR
should simply avoid LTE transmit altogether.

Table 5.3.3.0.2-2: E-UTRA Test Configuration Table

E-UTRA Test Parameters

E-UTRA Channel E-UTRA Test Downlink Uplink
Bandwidth Frequency Modulation RB allocation | Modulation RB
allocation
5 MHz (note 2) Mid Range (note 1) N/A 0 N/A 0

NOTE 1:
NOTE 2:

E-UTRA Test Frequency as specified in ETSI TS 136 508 [13], clause 4.3.1.

For EN-DC Intra-band tests that need to apply E-UTRA anchor agnostic approach, refer to and
pick applicable E-UTRA channel bandwidth from clause 5.3B.1 of ETSI TS 138 521-3 [3] and
indicate within test case if it is different than 5 MHz.

Table 5.3.3.0.2-3: CQI-ReportConfig-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element

Value/remark Comment Condition

CQI-ReportConfig-DEFA

ULT ::= SEQUENCE {

cgi-ReportModeAperiod

ic

NOT PRESENT

cqi-ReportPeriodic

NOT PRESENT

}

Table 5.3.3.0.2-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
soundingRS-UL-ConfigDedicated Not present RBC
}

Table 5.3.3.0.2-5: MAC-MainConfig-RBC: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element

Value/remark Comment Condition

timeAlignmentTimerDedicated

Infinity
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5.3.3.0.3 E-UTRA configuration for EN-DC FR2 tests applying the E-UTRA anchor-

agnostic approach

This clause appliesto EN-DC test cases where E-UTRA anchor needs to be configured as per the anchor-agnostic
approach outlined in clauses 6.1 and 7.1 of ETS| TS 138 101-3 [8]. The L TE anchor-agnostic approach is defined as
measurements on the NR carrier under conditions where the LTE anchor resources do not interfere with NR operation.
The configuration defined in this clause ensures the establishment of such conditions.

For baseline configuration, the E-UTRA carrier will be configured for each test case in clauses 5.3.3 as defined in the

equivalent standalone E-UTRA test in ETS| TS 136 521-1 [11]. However, the below exceptions defined in
Tables5.3.3.0.3-1 t0 5.3.3.0.3-7 are applied to ensure that the E-UTRA anchor resources do not interfere with NR

operation.

Sincethe E-UTRA link is always a functional link when testing EN-DC including FR2 band combinations, it is
sufficient to configure any one E-UTRA carrier from the carrier group, irrespective of the number of E-UTRA carriers

in the EN-DC combinati

on under test.

Table 5.3.3.0.3-1: E-UTRA configuration for EN-DC FR2 tests applying anchor agnostic approach

Parameter

Value

Comments

Test Frequency during
and after connection
setup

Mid
(see Table 5.3.3.0.3-2)

As defined in ETSI TS 136 508 [13] for the LTE band under test.

Bandwidth during and
after connection setup

5 MHz
(see Table 5.3.3.0.3-2)

Supported by all LTE bands.

DL signal levels

See Table 5.3.3.0.3-3

DL physical channels as defined in clauses C.0, C.1, C.2 and
clause C.3 of ETSI TS 136 521-1 [11].

UL Signal levels for
connection setup and
UBF transmission

PUSCH Power

Attained by enabling open loop power control and setting up UL
signal levels according to clauses H.0, H.2 and H.3 of ETSI

TS 136 521-1 [11] with the exception for power control message
exception defined in Table 5.3.3.0.3-5.

DL/UL RMC after
connection setup
except for UBF
transmission

0 RB allocation on both
DL and UL
(see Table 5.3.3.0.3-2)

Once the LTE link is established, then LTE Tx can be restricted by
configuring 0 RB allocation on DL and UL.
TimeAlignmentTimerDedicated IE to be set to infinity to ensure UE
does not look for TA adjustments (see Table 5.3.3.0.3-7).

CQI Reports and SRS
after connection setup

Disabled
(see Tables 5.3.3.0.3-4
and 5.3.3.0.3-6)

Disable periodic and aperiodic CQI reports to ensure none of these
transmissions occurs on the LTE uplink.

Since LTE transmissions could easily exceed spurious emissions
limits, tests that are intended to measure RF parametrics on the NR
should simply avoid LTE transmit altogether.

Table 5.3.3.0.3-2: E-UTRA Test Configuration Table

E-UTRA Test Parameters

E-UTRA Channel E-UTRA Test Downlink Uplink
Bandwidth Frequency Modulation RB allocation | Modulation RB
allocation
5 MHz (note 2) Mid Range (note 1) N/A 0 N/A 0

NOTE 1:
NOTE 2:

E-UTRA Test Frequency as specified in ETSI TS 136 508 [13], clause 4.3.1.

For EN-DC Intra-band tests that need to apply E-UTRA anchor agnostic approach, refer to and
pick applicable E-UTRA channel bandwidth from clause 5.3B.1 of ETSI TS 138 521-3 [3] and
indicate within test case if it is different than 5 MHz.
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Table 5.3.3.0.3-3: Default Downlink power levels for E-UTRA anchor

Unit Band Group Channel Bandwidth
1,4MHz | 3MHz 5 MHz 10 MHz | 15 MHz | 20 MHz
RS EPRE dBm/15 kHz FDD A, TDD A N/A N/A =-120,0 N/A N/A N/A
FDD_B1, N/A N/A >-119,5 N/A N/A N/A
TDD_B1
FDD _C,TDD_C N/A N/A =-119,0 N/A N/A N/A
FDD D, TDD D N/A N/A =-118,5 N/A N/A N/A
FDD E, TDD E N/A N/A =-118,0 N/A N/A N/A
FDD G, TDD_G N/A N/A >-117,0 N/A N/A N/A
FDD _H, TDD H N/A N/A =>-116,5 N/A N/A N/A
FDD_N, TDD_N N/A N/A =-113,5 N/A N/A N/A
NOTE 1: The power level is specified at the RSRP reference point as defined in ETSI TS 136 214 [15].
NOTE 2: E-UTRA Band groups are defined in ETSI TS 136 133 [16], clause 3.5.1.

Table 5.3.3.0.3-4: CQI-ReportConfig-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element

Value/remark

Comment

Condition

CQI-ReportConfig-DEFAULT ::= SEQUENCE {

cqi-ReportModeAperiodic

NOT PRESENT

cqgi-ReportPeriodic

NOT PRESENT

}

Table 5.3.3.0.3-5: UplinkPowerControlCommon-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.6.3, UplinkPowerControlCommon-DEFAULT

Information Element

Value/remark

Comment

Condition

UplinkPowerControlCommon-DEFAULT ::=
SEQUENCE {

pO-NominalPUSCH

-60 (-60 dBm)

To attain maximum

power from the
DUT

Table 5.3.3.0.3-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
soundingRS-UL-ConfigDedicated Not present RBC

}

Table 5.3.3.0.3-7: MAC-MainConfig-RBC: Additional E-UTRA Anchor Configuration

Derivation Path: ETSI TS 136 508 [13], clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

Information Element

Value/remark

Comment

Condition

timeAlignmentTimerDedicated

Infinity

5.3.3.1 Transmitter Maximum Output Power

5.3.3.1.1 Void

5.3.3.1.2 Transmitter Maximum Output Power for EN-DC
5.3.3.1.2.1 Void
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5.3.3.1.2.2 Void

5.3.3.1.2.3 Transmitter Maximum Output Power for Inter-Band EN-DC within FR1
5.3.3.1.23.1 Method of test

5.3.3.1.23.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, DC configuration specified in ETSI
TS 138 521-3[3], clause 5.5B.4 and test channel bandwidths specified in ETSI TS 136 508 [13], clause 4.3.1 and ETSI
TS 138 508-1 [4], clause 4.3.1, and sub-carrier spacing based on NR operating bands specified in ETSI

TS 138 521-1 [1], clause 5.3. All of these configurations shall be tested with applicable test parameters for each EN-DC
configuration, and are shown in Table 5.3.3.1.2.3.1.1-1. The details of the uplink Reference Measurement Channels
(RMCs) are specified in ETSI TS 136 521-1 [11], annex A, clause A.2.3 for EEUTRA RMC for TDD, ETS

TS 136 521-1 [11], annex A, clause A.2.2 for EEUTRA RMC for FDD, and ETSI TS 138 521-1 [1], annex A,

clause A.2 for NR RMC. Configurations of PDSCH and PDCCH before measurement are specified in ETSI

TS 136 521-1 [11], annex C, clause C.2 and in ETSI TS 138 521-1 [1], annex C, clause C.2 for E-UTRA CG and NR
CG respectively.

Table 5.3.3.1.2.3.1.1-1: Test configuration table

Default Conditions
NC, TL/VL, TL/VH, TH/VL, TH/VH

Test Environment
as specified in ETSI TS 138 508-1 [4], clause 4.1

Test Frequencies Low for E-UTRA CC1 and NR CC1,
as specified in ETSI TS 138 508-1 [4], clause 4.3.1 and Mid for E-UTRA CC1 and NR CC1,
ETSI TS 136 508 [13] High for E-UTRA CC1 and NR CC1 (note 4)

Test EN-DC channel bandwidth as specified in ETSI

5 MHz for E-UTRA CC1 and Lowest for NR CC1,
T|S 136 508 [13], clause 4.3.1 and ETSI TS 138 508-1 [4] Highest for E-UTRA CC1 and Highest for NR CC1
clause 4.3.1

Test SCS for the NR cell as specified in Table 1.1-6 Lowest, Highest
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Test Parameters

TestID | Test |E-UTRA | NRBW Downlink EN-DC Uplink Configuration
Freq BW Configuration E-UTRA Cell NR Cell
Modulation RB Modulation RB
allocation (note 3) allocation
(note 1) (note 2)
1 High Default | Default N/A QPSK DFT-s- Inner_1RB
1RB_Right | OFDM PI/2 _Right
BPSK
2 Low Default | Default QPSK DFT-s- Inner_1RB
1RB_Left | OFDM PI/2 _Left
BPSK
3 Default | Default | Default QPSK Partial Allo DFT-s- Inner_Full
cation OFDM PI/2
BPSK
4 High Default | Default QPSK DFT-s- Inner_1RB
1RB_Right OFDM _Right
QPSK
5 Low Default | Default QPSK DFT-s- Inner_1RB
1RB_Left OFDM _Left
QPSK
6 Default | Default | Default QPSK Partial Allo DFT-s- Inner_Full
cation OFDM
QPSK
7 High Default | Lowest QPSK 1RB_Right N/A N/A
8 Low Default | Lowest QPSK 1RB_Left N/A N/A
9 Default | Default | Lowest QPSK Partial_Allo N/A N/A
cation
10 High 5 MHz Default N/A N/A DFT-s- Inner_1RB
OFDM PI/2 _Right
BPSK
11 Low 5 MHz Default N/A N/A DFT-s- Inner_1RB
OFDM PI/2 _Left
BPSK
12 Default | 5 MHz Default N/A N/A DFT-s- Inner_Full
OFDM PI/2
BPSK
13 High 5 MHz Default N/A N/A DFT-s- Inner_1RB
OFDM _Right
QPSK
14 Low 5MHz | Default N/A N/A DFT-s- Inner_1RB
OFDM _Left
QPSK
15 Default | 5 MHz Default N/A N/A DFT-s- Inner_Full
OFDM
QPSK
NOTE 1: The specific configuration of each RB allocation is defined in Table 5.3.3.0.0-1.
NOTE 2: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-1 [1].
NOTE 3: DFT-s-OFDM Pi/2 BPSK test applies only for UEs which supports Pi/2 BPSK in NR FR1.
NOTE 4: For NR band n28, the Highest test channel bandwidth is replaced by 20 MHz due to MPR is always larger
than 0 dB for 30 MHz bandwidth.
1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], clause A.3.1.1 for SS and

2)
3)

4)

5)

clause A.3.2.1 for UE.
The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

Downlink signals areinitially set up according to ETSI TS 136 521-1 [11], clause C.0 and ETSI
TS138521-1[1], clause C.0 for E-UTRA CG and NR CG respectively, and uplink signals according to ETS
TS 136 521-1 [11], annex H and ETSI TS 138 521-1 [1] annex G for E-UTRA CG and NR CG respectively.

The UL Reference Measurement channelsare ETSI TS 136 521-1 [11], clause A.2 and ETSI
TS 138 521-1[1], clause A.2 for E-UTRA CG and NR CG respectively.

Propagation conditions are set according to ETSI TS 136 521-1 [11] and ETSI TS 138 521-1 [1], clause B.O
for EEUTRA CG and NR CG respectively.

ETSI



185 ETSI EN 301 908-25 V15.1.1 (2024-10)

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in ETSI TS 138 521-3[3], clause 6.2B.1.3.4.3.

7)  For the case of testing overlapping E-UTRA and NR UL transmission scenario when both bands are TDD,
ensure E-UTRA UL transmission overlaps with NR UL transmission in time by giving SCG a delay of
3 E-UTRA subframes, or by giving MCG a delay of 2 subframes.

5.3.3.1.2.3.1.2 Procedure

1)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI
format 0_1 for C_RNT]I to schedule the UL RMC according to Table 5.3.3.1.2.3.1.1-1 on E-UTRA CC and
NR CC respectively. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC.

2)  Send continuously uplink power control "up" commands to the UE for NR and E-UTRA carrier according to
Table5.3.3.1.2.3.1.1-1 until the UE transmits at its Pumax level; alow at least 200 ms from the first TPC
command for the UE to reach Pumax level.

3) Fortest ID 1~6 measure the sum of mean transmitted power over all EN-DC component carriersin the
EN-DC, which shall meet the requirements described in Table 4.3.2.2.2.3.2-1 and the period of the
measurement shall be at least the continuous duration of one active sub-frame.

For test ID 7~15 measure the mean transmitted power over E-UTRA carrier or NR carrier, which shall meet
the requirements described in Table 4.2.2.1.2-1in ETSI EN 301 908-13[12] or Table 4.1.2.2.1.2-1
respectively. The period of the measurement shall be at least the continuous duration of one active sub-frame.

5.3.3.1.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.2.2.3.2 in order to show compliance.

5.3.3.1.24 Void

53.3.1.24 Transmitter Maximum Output Power for Inter-Band EN-DC including FR2
5.3.3.1.24.1 Method of test

53312411 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, as shown in Table 5.3.3.1.2.4.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2 in ETSI TS 138 521-2 [2].
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Table 5.3.3.1.2.4.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal, TL, TH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, Mid Range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, 100 MHz, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ChBw SCS Downlink Uplink Configuration
ID Configuration
Default N/A Modulation RB allocation (note 1)
1 50 DFT-s-OFDM QPSK Inner_Full for PC2, PC3
2 100 and PC4
3 200 Inner_Full_Region1 for
4 400 PC1
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI
TS 138 521-2 [2] for PC3.
NOTE 2: Void.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signalsareinitially set up according to clause C.2 in ETSI TS 138 521-2 [2] and ETSI
TS 138 508-1[4], clause 5.2.1.1.1, and uplink signals according to clauses G.0, G.1 and G.3.0in ETS
TS138521-2[2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table4.7-1 in ETSI
TS 138 521-3 [3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) The UL Reference Measurement channels are set according to Table 5.3.3.1.2.4.1.1-1.
5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.1.24.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.3.3.1.2.4.1.1-1. Since the UL has no payload and no
loopback datato send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the
appropriate uplink modulation in clause 6.2.1.1.4.3 in ETSI TS 138 521-2 [2].

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

2)  Setthe UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETS|
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (note) for the UE Tx beam selection to
complete.

3)  Send continuoudly uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Tx beam
selection to compl ete.
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4) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETS
TS138508-1 [4], clause 4.9.2 using condition Tx only.

5) Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according
to the test configuration, which shall meet the requirements described in Tables6.2.1.1.5-1t0 6.2.1.1.5-4 in
ETSI TS 138 521-2 [2]. EIRP test procedure is defined in clause K.1.3in ETSI TS 138 521-2 [2]. The
measuring duration is one active uplink subframe. EIRP is cal culated considering both polarizations, theta and
phi.

6) Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with
bandwidths according to Table 6.5.2.3.5-1in ETSI TS 138 521-2 [2]. Total radiated power is measured
according to TRP measurement procedure defined in clause K.1.7 in ETSI TS 138 521-2 [2] and measurement
grid specified in clause M.4 in ETSI TS 138 521-2 [2]. TRPis calculated considering both polarizations, theta
and phi.

7)  SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.3.

NOTE: TheBEAM_SELECT_WAIT_TIME default valueis defined in clause K.1.1 in ETSI TS 138 521-2 [2].

5.3.3.1.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.2.2.4.2 in order to show compliance.

5.3.3.1.25 Transmitter Maximum Output Power for Inter-Band EN-DC including both FR1 and
FR2
5.3.3.1.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.1.2.3.1 and clause 5.3.3.1.2.4.1
respectively. The EN-DC requirements for maximum output power apply and are tested as part of the EN-DC within
FR1 and EN-DC including FR2 test casesin clause 5.3.3.1.2.

5.3.3.1.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.2.2.5.2 in order to show compliance.

5.3.3.2 Transmitter Minimum Output Power

5.3.3.2.1 Void

5.3.3.2.2 Transmitter Minimum Output Power for EN-DC

533221 Void

5.3.3.2.2.2 Void

5.3.3.2.2.3 Transmitter Minimum Output Power for Inter-Band EN-DC within FR1
5.3.3.2.2.3.1 Method of test

5.3.3.2.231.1 Initial conditions

Sametest descriptions asin clause 5.1.3.2.1.1 for the NR carrier with the following exceptions.

The initia test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel
bandwidths based on E-UTRA bands specified in Table 5.3.3.0.2-1. For Initial conditionsasin clause 5.1.3.2.1.1.1, the
following steps will be added to configure E-UTRA component:

2.1) The parameter settings for the E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.
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3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].
Step 6 of Initial conditionsasin clause 5.1.3.2.1.1.1 is replaced by the following two steps:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimerDedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.2.2.3.1.2 Procedure

Same test procedure asin clause 5.1.3.2.1.1.2 for the NR carrier.

5.3.3.2.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.3.2.3.2 in order to show compliance.

53.3.2.24 Transmitter Minimum Output Power for Inter-Band EN-DC including FR2
5.3.3.2241 Method of test
53.3.224.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown
in Table5.3.3.2.2.4.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in

clause A.2in ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in
clause C.2in ETSI TS138521-2[2].

Table 5.3.3.2.2.4.1.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], Normal, TL, TH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Mid, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID N/A for minimum output power test case Modulation RB allocation (note)
1 DFT-s-OFDM Outer_Full
QPSK
NOTE:  The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2] for
PC3.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signals areinitially set up according to clauses C.0, C.1 and C.3.0, and uplink signals according to
clauses G.0, G.1 and G.3.0in ETSI TS 138 521-2 [2].
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The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1in ETS
TS 138 521-3 [3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].
The UL Reference Measurement Channel is set according to Table 5.3.3.2.2.4.1.1-1.
Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.2.24.1.2 Procedure

1)

1.1)

2)

3)

4)

5)

6)

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 6.3.1.4.1-1in ETSI TS 138 521-2 [2]. Since the UE has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETSI
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (note) for the UE Tx beam selection to
complete.

Send continuoudly uplink power control "down" commands in every uplink scheduling information to the UE;
alow at least 200 ms starting from the first TPC command in this step to ensure that the UE transmits at its
minimum output power. Allow at least BEAM_SELECT_WAIT_TIME (see note 1) for the UE Tx beam
selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1 [4], clause 4.9.2 using condition Tx only.

Measure UE EIRP in the Tx beam peak direction in the measurement bandwidth specified in Table 6.3.1.5-1
and Table 6.3.1.5-2in ETSI TS 138 521-2 [2] for the specific channel bandwidth under test. EIRP test
procedure isdefined in clause K.1.3in ETSI TS 138 521-2 [2]. The measuring duration is [one active uplink
subframe]. EIRP is calculated considering both polarizations, theta and phi. For TDD, only slots consisting of
only UL symbols are under test.

SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.3.

NOTE: TheBEAM_SELECT_WAIT_TIME default valueis defined in clause K.1.1 in ETSI TS 138 521-2 [2].

5.3.3.2.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.3.2.4.2 in order to show compliance.

5.3.3.2.25 Transmitter Minimum Output Power for Inter-Band EN-DC including both FR1 and
FR2
5.3.3.2.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.2.2.3 and clause 5.3.3.2.2.4
respectively. The requirement is sufficiently verified in clauses5.3.3.2.2.3 and 5.3.3.2.2.4 and no additional test is

required.

5.3.3.2.25.2 Test requirements

Clauses 5.3.3.2.2.3.2 and 5.3.3.2.2.4.2 apply.
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5.3.3.3 Transmitter Spectrum Emission Mask

5.3.3.3.1 Void

5.3.3.3.2 Transmitter Spectrum Emission Mask for EN-DC

533321 Void

5.3.3.3.2.2 Void

5.3.3.3.2.3 Transmitter Spectrum Emission for Inter-Band EN-DC within FR1
5.3.3.3.2.3.1 Method of test

5.3.3.3.23.1.1 General spectrum emission mask

5.3.3.3.23.1.11 Initial conditions

Same test descriptions asin clause 5.1.3.3.1.1.1 for the NR carrier with the following exception:

Theinitial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel
bandwidths based on E-UTRA bands specified in Table 5.3.3.0.2-1. For Initial conditionsasin clause5.1.3.3.1.1.1.1,
the following steps will be added to configure E-UTRA component:

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.3.1.1.1.1 is replaced by the following two steps:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG according to ETSI TS 138 508-1 [4], clause 4.5.

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.3.2.3.1.1.2 Procedure

Same test procedure described in clause 5.1.3.3.1.1.1.2 shall apply for the NR carrier.
5.3.3.3.2.3.1.2 Additional Spectrum emissions mask

53.3.3.23.1.2.1 Initial conditions
Same test description asin clause 5.1.3.3.1.1.2 for the NR carrier with the following exception:

Theinitial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel
bandwidths based on E-UTRA bands specified in Table 5.3.3.0.2-1. For Initial conditionsasin clause5.1.3.3.1.1.2.1,
the following steps will be added to configure E-UTRA component:

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.3.1.1.2.1 is replaced by the following two steps:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG according to ETSI TS 138 508-1 [4], clause 4.5.
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7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.3.2.3.1.2.2 Procedure

Same procedure described in clause 5.1.3.3.1.1.2.2 shall apply for the NR carrier.

5.3.3.3.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.4.2.3.2 in order to show compliance.

5.3.3.3.24 Transmitter Spectrum Emission for Inter-Band EN-DC including FR2
5.3.3.3.24.1 Method of test
53.3.3.24.11 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.3.3.3.2.4.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2in ETSI TS 138 521-2 [2].

Table 5.3.3.3.2.4.1.1-1: Test Configuration Table

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 Highest
Test Parameters
Test ID Downlink Configuration Uplink Configuration
N/A for Spectrum Emission Mask test case Modulation RB allocation (note)
1 DFT-s-OFDM PI/2 BPSK Outer_Full
2 DFT-s-OFDM QPSK Outer_Full
3 DFT-s-OFDM 16 QAM Outer_Full
4 DFT-s-OFDM 64 QAM Outer_Full
5 CP-OFDM QPSK Outer_Full
NOTE: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-2 [2] for PC3.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.2.1 for TE
diagram and clause A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.1in ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1in ETSI TS 138 521-2 [2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table4.7-1 in ETSI
TS 138 521-3 [3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) The UL Reference Measurement channels are set according to Table 5.3.3.3.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].
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Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.3.2.4.1.2 Procedure

1)

1.1)

2)

3)

4)

5)

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 6.5.2.1.4.2-1 in ETSI TS 138 521-2 [2]. Since the UL hasno
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETSI
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (note 2) for the UE Tx beam selection to
complete.

Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 ms for the UE to reach maximum output power. Allow at |east
BEAM_SELECT WAIT_TIME (note 2) for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1 [4] clause 4.9.2 using condition Tx only.

Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to
Table6.5.2.1.1.5-1in ETSI TS 138 521-2 [2]. The centre frequency of the filter shall be stepped in continuous
steps according to the same table. TRP shall be recorded for each step. The measurement period shall capture
the active time dots. Total radiated power is measured according to TRP measurement procedure defined in
annex K in ETSI TS 138 521-2 [2]. The measurement grid used for TRP measurement defined in annex M in
ETSI TS138521-2 [2]. TRP s calculated considering both polarizations, theta and phi.

NOTE 1: When switching to DFT-ss=OFDM waveform, as specified in the test configuration Table 5.3.3.3.2.4.1.1-1,

send an NR RRCReconfiguration message according to ETSI TS 138 508-1 [4], clause 4.6.3
Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

NOTE 2: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.3.3.3.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.4.2.4.2 in order to show compliance.

5.3.34 Transmitter Adjacent Channel Leakage Power Ratio

5.3.34.1 Void

5.3.34.2 Transmitter Adjacent Channel Leakage Power Ratio for EN-DC

5.3.34.21 Void

5.3.34.22 Void

5.3.34.2.3 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC within FR1
5.3.34.23.1 Method of test

5.334.23.1.1 Initial conditions

Same test description asin clause 5.1.3.4.1.1.1 for the NR carrier with the following exception:

Theinitial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel
bandwidths based on E-UTRA bands specified in Table 5.3.3.0.2-1.
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For Initial conditions asin clause 5.1.3.4.1.1.1.1, the following steps will be added to configure E-UTRA component:
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.4.1.1.1.1 is replaced by the following two steps:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.4.2.3.1.2 Procedure
The test procedure described in clause 5.1.3.4.1.1.1.2 shall apply for NR carrier.

5.3.3.4.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.5.2.3.2 in order to show compliance.

53.34.24 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC including
FR2

5.3.34.24.1 Method of test

53342411 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.3.3.4.2.4.1.1-1. The details of the uplink
Reference Measurement Channels (RMCs) are specified in clause A.2 in ETSI TS 138 521-2 [2]. Configurations of
PDSCH and PDCCH before measurement are specified in clause C.2in ETSI TS 138 521-2 [2].

Table 5.3.3.4.2.4.1.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], |Normal, TL, TH
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Low range, Mid range, High range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI Lowest, Highest
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 Lowest, Highest
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Default |Default | N/A for Adjacent Modulation RB allocation
Channel Leakage (note)
1 Low Ratio test case DFT-s-OFDM PI/2 BPSK Outer 1RB_Left
2 High DFT-s-OFDM P1/2 BPSK Outer_1RB_Right
3 Mid DFT-s-OFDM P1/2 BPSK Outer_Full
4 Low DFT-s-OFDM QPSK Outer 1RB_ Left
5 High DFT-s-OFDM QPSK Outer_1RB_Right
6 Mid DFT-s-OFDM QPSK Quter_ Full
7 Low DFT-s-OFDM 16 QAM Quter 1RB Left
8 High DFT-s-OFDM 16 QAM Outer_1RB_Right
9 Mid DFT-s-OFDM 16 QAM Outer_Full
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10 Low DFT-s-OFDM 64 QAM Outer 1RB_Left
11 High DFT-s-OFDM 64 QAM Outer 1RB_Right
12 Mid DFT-s-OFDM 64 QAM Outer_Full
13 Low CP-OFDM QPSK Outer_1RB_Left
14 High CP-OFDM QPSK Outer_1RB_Right
15 Mid CP-OFDM QPSK Outer_Full
NOTE:  The specific configuration of each RF allocation is defined in Table 6.1-1 in ETSI TS 138 508-2 [5] for
PC3.

1) Connection between SSand UE isshown in ETS| TS 138 508-1 [4], annex A, Figure A.3.1.2.1 for TE
diagram and clause A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.1in ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1in ETSI TS 138 521-2 [2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table4.7-1 in ETSI
TS 138 521-3 [3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) The UL Reference Measurement channels are set according to Table 5.3.3.4.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.4.2.4.1.2 Procedure

1) SSsendsuplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RMC according to Table 6.5.2.3.1.4.1-1 in ETSI TS 138 521-2 [2]. Since the UL has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

2)  Setthe UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 in ETS|
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (nhote) for the UE Tx beam selection to
complete.

3)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 ms for the UE to reach maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (see note) for the UE Tx beam selection to complete.

3.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 4.6-1 under clause 4.6 in ETSI TS 138 521-3 [3].

4)  SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138 508-1 [4], clause 4.9.2 using condition Tx only.

5) Measure EIRP of the transmitted signal in the Tx beam peak direction for the assigned NR channel with a
rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1in ETSI TS 138 521-2 [2].
EIRP measurement procedure defined in annex K. EIRP is cal culated considering both polarizations, theta and
phi.

6) Measure EIRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel,

respectively using a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1in ETSI
TS 138 521-2 [2]. EIRP measurement procedure defined in annex K. EIRP is calculated considering both
polarizations, theta and phi.
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7) Cadculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper NR
ACLR, respectively.

NOTE: When switching to DFT-s-OFDM waveform, as specified in the test configuration Table 5.3.3.4.2.4.1.1-1,
send an NR RRCReconfiguration message according to ETSI TS 138 508-1 [4], clause 4.6.3,
Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

5.3.3.4.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.5.2.4.1 in order to show compliance.

5.3.3.4.25 Transmitter Adjacent Channel Leakage Power Ratio for Inter-Band EN-DC including
both FR1 and FR2

5.3.3.4.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.4.2.3.1 and clause 5.3.3.4.2.4.1
respectively. The EN-DC requirements for maximum output power apply and are tested as part of the EN-DC within
FR1 and EN-DC including FR2 test casesin clause 5.3.3.4.2.

5.3.3.4.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.5.2.5.2 in order to show compliance.

5.3.35 Transmitter Spurious Emissions

5.3.3.5.1 Void

5.3.3.5.2 Transmitter Spurious Emissions for EN-DC

5.3.3.5.21 Void

5.3.3.5.2.2 Void

5.3.3.5.2.3 Transmitter Spurious Emissions for Inter-Band EN-DC within FR1
5.3.3.5.2.3.1 Method of test

5.3.3.5.231.1 General spurious emissions

53.35231.11 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, DC configuration specified in
Table5.5B.4.1-1in ETSI TS 138 521-3[3] and test channel bandwidths specified in ETSI TS 136 508 [13], clause 4.3.1
and ETSI TS 138 508-1 [4], clause 4.3.1 and sub-carrier spacings for the NR cell specified in ETSI TS 138 521-1 [1],
clause 5.3. All of these configurations shall be tested with applicable test parameters for each EN-DC configuration, and
areshownin Table 5.3.3.5.2.3.1.1.1-1. The details of the uplink Reference Measurement Channels (RMCs) are
specified in ETS| TS 136 521-1[11], clause A.2.3 for E-UTRA RMC for TDD, ETSI TS 136 521-1 [11], clause A.2.2
for E-UTRA RMC for FDD, and ETSI TS 138 521-1 [1], clause A.2 for NR RMC. Configurations of PDSCH and
PDCCH before measurement are specified in ETSI TS 136 521-1 [11], clause C.2 and in ETSI TS 138 521-1 [1],

clause C.2 for E-UTRA CG and NR CG respectively.
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Table 5.3.3.5.2.3.1.1.1-1: Test configuration table

Initial Conditions

Test Environment
as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1
Test Frequencies
as specified in ETSI TS 138 508-1 4], [-OWrange for PC and SCC
clause 4.3.1 9 9
Test EN-DC channel bandwidth as
specified in ETSI TS 136 508 [13], 5 MHz for E-UTRA CC1 and Lowest for NR CC1,
clause 4.3.1 and ETSI TS 138 508-1 [4], Highest for E-UTRA CC1 and Highest for NR CC1
clause 4.3.1
Test SCS for the NR cell as specified in .
Table 1.1-6 Lowest SCS per Channel Bandwidth
Test Parameters
Test ID Downlink EN-DC Uplink Configuration
Configuration E-UTRA Cell NR Cell
Modulation RB Modulation RB allocation
allocation (note 1)
(note 2)
1 QPSK OUte[EfltRB CP-OFDM QPSK Edge 1RB_Left
N/A for Spurious
2 emission. QPSK O“taﬁaﬁtRB CP-OFDMQPSK | £y 1RB_Right
3 QPSK Outer Full |CP-OFDM QPSK Outer Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 521-1 [1].
NOTE 2: Outer_Full defined as the transmission bandwidth configuration NRB per channel bandwidth for the

NOTE 3: Only applicable to UEs not supporting UE capability singleUL-Transmission.
NOTE 4: Only one EN-DC combination per FR1 band is tested for each EN-DC configuration as defined in ETSI

E-UTRA component as indicated in ETSI TS 136 521-1 [11], Table 5.4.2-1. Outer_1RB_Left defined as
1 RB allocated at the left edge of the E-UTRA component. Outer_1RB_Right defined as 1 RB allocated
at the right edge of the E-UTRA component.

TS 138 521-3 [3], clause 5.5B.4.

1)

2)

3)

4)

5)

6)

7)

8)

Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2.1 for UE diagram.

The parameter settings for the E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3, and
the parameter settings for the NR cell are set up accordingto ETSI TS 138 508-1 [4], clause 4.4.3.

E-UTRA downlink signals areinitially set up according to clauses C.0, C.1 and C.3.0, and uplink signals
according to clausesH.1 and H.3.0 of ETSI TS 136 521-1 [11].

NR downlink signals areinitially set up according to clauses C.0, C.1 and C.2, and uplink signals according to
clauses G.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1 [1].

The UL Reference Measurement channels are set up according to ETSI TS 136 521-1 [11], clause A.2 and
ETSI TS 138 521-1 [1], clause A.2 for E-UTRA CG and NR CG respectively.

Propagation conditions are set according to ETSI TS 136 521-1 [11], clause B.0 and ETSI TS 138 521-1 [1]
clause B.O for E-UTRA CG and NR CG, respectively.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in clause 6.5B.3.3.1.4.3 of ETSI TS 138 521-3 [3].

For both E-UTRA and NR UL uplink carriers active when both bands are TDD, ensure E-UTRA UL
transmission overlaps with NR UL transmission in time by giving SCG a delay of 3 subframes, or by giving
MCG adelay of 2 subframes.
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5.3.3.5.2.3.1.1.2 Procedure

1) E-UTRA SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for
C_RNTI to schedule the UL RMC according to Table 5.3.3.5.2.3.1.1.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  NR SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.3.3.5.2.3.1.1.1-1. Since the UE has no payload datato
send, the UE transmits uplink MAC padding bits on the UL RMC.

3) Both NRand E-UTRA SS send continuously uplink power control "up" commands in the uplink scheduling
information to the UE until the UE transmits at Pumax level; allow at least 200 ms starting from the first TPC
command in this step for the UE to reach Pumax level.

4)  Measure the power of the transmitted signal with a measurement filter of bandwidths according to
Table4.1.2.6.1.2.1-1. The centre frequency of the filter shall be stepped in contiguous steps according to
Table4.1.2.6.1.2.1-1. The measured power shall be verified for each step. The measurement period shall
capture the active time dots.

5.3.3.5.2.3.1.2 Spurious emission band UE co-existence

5.3.3.5.2.3.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies and channel bandwidths based on
EN-DC operating bands specified in clause 5.5B.4 of ETSI TS 138 521-3 [3], channel bandwidths and sub-carrier
spacings for the NR cell specified in clause 5.3 of ETSI TS 138 521-1 [1] and channel bandwidth for the E-UTRA cell
are specified in clause 5.4.2 of ETSI TS 136 521-1 [11]. All of these configurations shall be tested with applicable test
parameters for each EN-DC configuration specified in clause 5.5B.4.1 of ETSI TS 138 521-3 [3] and are shown in
Table5.3.3.5.2.3.1.2.1-1. The details of the uplink Reference Measurement Channels (RMCs) are specified in ETSI

TS 136 521-1 [11], Annex A, clause A.2.3 for EEUTRA RMC for TDD, ETSI TS 136 521-1 [11], Annex A,

clause A.2.2 for EEUTRA RMC for FDD, and ETSI TS 138 521-1 [1], Annex A, clause A.2 for NR RMC.
Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 136 521-1 [11], clause C.2 and in
ETSI TS138521-1[1], clause C.2 for E-UTRA CG and NR CG respectively.
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Table 5.3.3.5.2.3.1.2.1-1: Test configuration table

Initial Conditions
Test Environment NC
as specified in ETSI TS 138 508-1 [4], clause 4.1
Test Frequencies For test frequencies refer to "Range" columns
as specified in ETSI TS 138 508-1 [4], clause 4.3.1 q Y :
Test EN-DC channel bandwidth as specified in ETSI TS 136 508 [13], clause 4.3.1 |Refer to "NR Nrs" and "E-UTRA Ngrs " columns
and ETSI TS 138 508-1 [4], clause 4.3.1
Test SCS for the NR cell as specified in Table 1.1-6 Lowest SCS per Channel Bandwidth
Test Parameters for DC Configurations
DC Configuration / Nrs_agg DL Allocation UL Allocation (notes 1 and 2)
Band [Range |Band [Range Ch BW/Nrs Ch BW/Nrs E-UTRA/NR allocation E-UTRA/NR (Lcre @ RBstart)
Default Test Settings for a DC_XA-YA Configuration
Highest Nrs_agg Highest Nre_agg |QPSK/CP-OFDM QPSK / CP-OFDM
L] X | tow [ ¥ | Low JHighest Nrs /Highest Nes QPSK NA QPSK 1@0 1@0
. . Highest Nre_agg Highest Nre_agg |QPSK/CP-OFDM QPSK / CP-OFDM
2 | X | High | ¥ ] High /Highest Nrs /Highest Nrs QPSK NA 0PSK 1@RBmax | 1@RBmax
Test Setting for DC_1A_n28A Configuration
QPSK/CP-OFDM QPSK / CP-OFDM
1 1 Low 28 Low 10/50 20/106 OPSK NA OPSK 1@0 1@0
. QPSK/CP-OFDM QPSK / CP-OFDM
2 1 Low 28 High 10/50 20/106 OPSK NA OPSK 1@0 1@0
. . QPSK/CP-OFDM QPSK / CP-OFDM
3 1 High 28 High 10/50 20/106 OPSK NA OPSK 10/50 20/106
Test Setting for DC_1A_n77A Configuration
. . QPSK/CP-OFDM QPSK / CP-OFDM
1 1 High 77 High 10/50 100/273 OPSK NA QPSK 1@49 1@0
. QPSK/CP-OFDM QPSK / CP-OFDM
2 1 Low 77 Mid 10/50 100/273 OPSK NA OPSK 1@0 1l@272
QPSK/CP-OFDM QPSK / CP-OFDM
3 1 Low 77 Low 10/50 100/273 OPSK NA OPSK 1@0 l@272
QPSK/CP-OFDM QPSK / CP-OFDM
4 1 Low 77 note 5 10/50 100/273 OPSK NA OPSK 1@0 1@0
QPSK/CP-OFDM QPSK / CP-OFDM
5 1 Low 77 note 5 10/50 100/273 OPSK NA OPSK 1@0 1@0
QPSK/CP-OFDM QPSK / CP-OFDM
6 1 Low 77 note 5 10/50 100/273 OPSK NA OPSK 1@0 1@0
QPSK/CP-OFDM QPSK / CP-OFDM
7 1 Low 77 note 5 10/50 100/273 OPSK NA OPSK 1@0 1@0
QPSK/CP-OFDM QPSK / CP-OFDM
8 1 Low 77 note 5 10/50 100/273 OPSK NA OPSK 1@0 1@0
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Test Setting for DC_1A_n78A Configuration

QPSK/CP-OFDM

QPSK / CP-OFDM

High 78 High 20/100 100/273 OPSK NA OPSK 1@0 1@272
Low | 78 | Low 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@0 | 1@272
Low 78 |Note 3 20/100 100/273 QPSK(/?(;F;'I?FDM NA QPSKéggkOFDM 1@0 1@0
Test Setting for DC_3A_n7A Configuration
Low 7 High 20/100 10/52 QPSK(S(F:,';'S FOM NA QPSKégg};OFDM 1@47 1@51
Mid 7 High 20/100 10/52 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@99 1@51
Low 7 Low 20/100 10/52 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@51
Mid 7| Low 20/100 10/52 QPSK({)%E'SFDM NA QPSKégg};OFDM 1@99 1@0
Low 7 High 20/100 10/52 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@0 1@51
Test Settings for DC_3A_n28A Configuration
Low 28 Low 20/100 20/106 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@0
Low 28 High 20/100 20/106 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@0 1@105
High 28 High 20/100 20/106 QPSK(/?(;F;'I?FDM NA QPSKéggkOFDM 1@99 1@105
Test Setting for DC_3A_n77A Configuration
Low | 77 |Notes 20/100 100/273 QPSK(.{)(F:,E‘SFDM NA QPSK(SF?;'(OFDM 1@0 1@0
Low | 77 |Notes 20/100 100/273 QPSK@Z‘SFDM NA QPSKéSg};OFDM 1@0 1@0
Low 77 High 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@272
Low 77 Mid 20/100 100/273 QPSK(S(F:,';'S FOM NA QPSKégg};OFDM 1@0 1@75
Low | 77 |Notes 20/100 100/273 QPSK@Z‘SFDM NA QPSKéSg};OFDM 1@0 1@0
Low 77 High 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@0
High | 77 | Low 20/100 100/273 QPSK({)%Z'SFDM NA QPSKégg};OFDM 1@99 1@0
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Test Setting for DC_3A_n78A Configuration

1 High 78 High 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@99 1@272
2 High | 78 | Mmid 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@99 | 1@272
3 Low 78 Mid 20/100 100/273 QPSK(S(;F;'I?FDM NA QPSKéggkOFDM 1@0 1@272
Test Setting for DC_7A_n28A Configuration
1 High | 28 | High 20/100 20/106 QPSK({)%Z'SFDM NA QPSKégg};OFDM 1@99 | 1@105
Test Setting for DC_7A_n78A Configuration
1 Low 78 Low 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP};OFDM 1@0 1@0
2 Mid 78 Low 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@99 1@0
3 Md | 78 | Low 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@27 | 1@272
4 Low 78 Low 20/100 100/273 QPSK(S(;F;'I?FDM NA QPSKéggkOFDM 1@99 1@272
5 High 78 High 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@77 1@0
6 Md | 78 | wmid 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@99 | 1@272
7 High 78 Mid 20/100 100/273 QPSK(S(;F;'I?FDM NA QPSKéggkOFDM 1@0 1@272
8 High 78 Low 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@99 1@0
9 High | 78 | Mid 20/100 100/273 QPSK@Z‘SFDM NA QPSKéSg}'(OFDM 1@99 1@0
10 Low 78 Low 20/100 100/273 QPSK(/?(;F;'I?FDM NA QPSKéggkOFDM 1@0 1@165
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Test Settings for DC_8A_n77A Configuration

8 Low 77 | Note 4 10/50 100/273 QPSK(/?%';? FOM NA QPSK(SESP};OFDM 1@0 1@0
8 High 77 Low 10/50 100/273 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@49 1@37
8 High 77 Mid 10/50 100/273 QPSK(S(;F;'I?FDM NA QPSKéggkOFDM 1@49 1@97
8 Low 77 Mid 10/50 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@211
8 | Low | 77 [Notes 10/50 100/273 QPSKS;;? FOM1 Na QPSKéSg};OFDM 1@0 1@0
8 High 77 High 10/50 100/273 QPSK(/?(;F;'I?FDM NA QPSKéggkOFDM 1@49 1@272
8 High 77 Mid 10/50 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@49 1@0
8 | Low | 77 [Notes 10/50 100/273 QPSKS;;? FOM1 Na QPSKéSg};OFDM 1@0 1@0
g8 | High | 77 | Low 10/50 100/273 QPSK(’;;F;'I?FDM NA QPSK(S;,:;'(OFDM 1@49 1@85
Test Settings for DC_8A_n78A Configuration
8 High 78 Mid 10/50 100/273 QPSK(S%';'SFDM NA QPSKégg};OFDM 1@49 1@272
8 High 78 Low 10/50 100/273 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@0 1@0
8 Low 78 High 10/50 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@49 1@272
8 High 78 High 10/50 100/273 QPSK(S%';'SFDM NA QPSKégg};OFDM 1@0 1@0
8 | High | 78 | High 10/50 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@49 1@0
8 Mid 78 Low 10/50 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@25 1@0
Test Setting for DC_20A_n28A Configuration
20 | Low | 28 | Low 20/100 20/106 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@ | 1@105

ETSI




202

ETSI EN 301 908-25 V15.1.1 (2024-10)

Test Setting for DC_20A_n78A Configuration

QPSK/CP-OFDM

QPSK / CP-OFDM

20 Low 78 High 20/100 100/273 OPSK NA OPSK 1@0 1@272
20 Low 78 Mid 20/100 100/273 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@0 1@0
20 Low 78 Mid 20/100 100/273 QPSK(S(;F;'I?FDM NA QPSKéggkOFDM 1@0 1@205
20 High 78 High 20/100 100/273 QPSK(/?%Z'I?FDM NA QPSK(SESP}'(OFDM 1@99 1@104
20 | Low | 78 |[Notes 20/100 100/273 QPSK@Z‘SFDM NA QPSKéSg};OFDM 1@0 1@0
Test Setting for DC_28A_n77A Configuration
28 High 77 Low 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@99 1@0
28 Low 77 Low 20/100 100/273 QPSK(S(F:,';? FOM NA QPSKégg};OFDM 1@0 1@158
28 | High | 77 | High 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg}'(OFDM 1@99 | 1@130
28 Low 77 | Note 7 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@0
28 Low 77 Low 20/100 100/273 QPSK(S%';'SFDM NA QPSKégg};OFDM 1@0 1@0
28 | Low | 77 | mid 20/100 100/273 QPSK(S(;Z'SFDM NA QPSKéSg};OFDM 1@0 | 1@272
28 Low 77 | Note 7 20/100 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@0 1@0
Test Setting for DC_28A_n78A Configuration
28 Low n78 Low 10/50 100/273 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@0 1@0
28 High n78 High 10/50 100/273 QPSK(/?(;F;'I?FDM NA QPSKéggkOFDM 1@49 1@272
28 Mid n78 Mid 10/50 100/273 QPSK(/?%';?FDM NA QPSK(SESP};OFDM 1@49 1@272
28 High n78 Low 10/50 100/273 QPSK(S(;F;'SFDM NA QPSKégg}'(OFDM 1@49 1@190
28 | High | n78 | wmid 10/50 100/273 QPSK(’;;F;'I?FDM NA QPSKéggkOFDM 1@0 1@0
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Test Setting for DC_41A _n77A Configuration

1 41 Mid n77 Low 20/100 100/273 QPSK(/?%';'I? FOM NA QPSK(SESP};OFDM 1@0 1@0
2 | 4 Low n77 Low 20/100 100/273 QPSK(S(;';'S FOM NA QPSKéF?SP}'(OFDM 1@0 1@185
3 41 Low n77 High 20/100 100/273 QPSK(/?(;F;'I? FOM NA QPSK(S%’}'(OFDM 1@0 1@57
4 41 Low n77 |Note 9 20/100 100/273 QPSK(/?%';'I? FOM NA QPSK(SESP};OFDM 1@0 1@0
5 | 41 Low n77 | High 20/100 100/273 QPSK(S(;';'S FOM NA QPSKéF?SP}'(OFDM 1@99 1@0
6 | 41 High n77 | High 20/100 100/273 QPSK(/;;';'I? FOM NA QPSK(S’(D:SP};OFDM 1@99 1@201
7 | 4 Mid n77 Mid 20/100 100/273 QPSK(/?%';'I? FOM NA QPSK(SESP}'(OFDM 1@99 1@46
8 41 Low n77 Low 20/100 100/273 QPSK(S(;Z'S FOM NA QPSKéF?g}'(OFDM 1@0 1@214
9 41 Low n77 High 20/100 100/273 QPSK(/?(;F;'I? FOM NA QPSKéggkOFDM 1@0 1@29
10 | 41 High n77 | High 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP}'(OFDM 1@99 1@272
1 | 4 Mid n77 Mid 20/100 100/273 QPSK(S(;';'S FOM NA QPSKéF?SP}'(OFDM 1@99 1@0
12 | 4 Low n77 Low 20/100 100/273 QPSK(S(;';'S FOM NA QPSKéF?SP}'(OFDM 1@99 1@0
13 | 41 Low n77 | High 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP}'(OFDM 1@0 1@272
14 | 4 Mid n77 Low 20/100 100/273 QPSK(S(;';'S FOM NA QPSKéF?SP}'(OFDM 1@99 1@0
15 | 41 High n77 Low 20/100 100/273 QPSK(S(;Z'S FOM NA QPSKéF?g}'(OFDM 1@99 1@161
16 | 41 High n77 | High 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP}'(OFDM 1@99 1@122
17 | 41 Mid n77 Mid 20/100 100/273 QPSK(S(;Z'S FOM NA QPSKéF?g}'(OFDM 1@0 1@27
18 | 41 Low n77 High 20/100 100/273 QPSK(S(;Z'S FOM NA QPSKéF?g}'(OFDM 1@99 1@240
19 | 41 Mid n77 | Note 9 20/100 100/273 QPSK(/?%Z'I?FDM NA QPSK(SESP}'(OFDM 1@0 1@125
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Test Settings for DC_41A_n78A Configuration

1 41 High n78 Mid 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP};OFDM 1@99 1@0
2 | 4 Low n78 Low 20/100 100/273 QPSKS;;? FOM NA QPSKéSg};OFDM 1@0 1@185
3 | 4 High n78 Mid 20/100 100/273 QPSK(/;;F;'I? FOM NA QPSKéggkOFDM 1@0 1@272
4 41 Low n78 Mid 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP};OFDM 1@0 1@0
5 41 Low n78 Low 20/100 100/273 QPSK(S(;F;'S FOM NA QPSKégg}'(OFDM 1@0 1@214
6 | 41 | Low | n78 | mid 20/100 100/273 QPSK(/;;F;'I? FOM1 Na QPSKéggkOFDM 1@99 1@69
7 41 Low n78 Low 20/100 100/273 QPSK(/?%';? FOM NA QPSK(SESP};OFDM 1@99 1@0
8 41 High n78 Low 20/100 100/273 QPSK(S(;F;'S FOM NA QPSKégg}'(OFDM 1@99 1@161
o | 41 | Md | n78 | Low 20/100 100/273 QPSK(’;;F;'I? FOM1 Na QPSKéggkOFDM 1@99 1@0
10 | 41 Low n78 Mid 20/100 100/273 QPSK(/?(;Z'I? FOM NA QPSK(SESP}'(OFDM 1@0 1@98

NOTE 1: Use DC Configuration - specific test points if present in the table, otherwise use test points from matching Group Test Settings, if present in the table.
Otherwise use the Default Test Settings test points.

NOTE 2: X, Y correspond to the different bands in the DC Configuration. E.g. for DC_1A-n3A, X=1, Y=3.

NOTE 3: Test Point ID 3 for DC_1A n78A has the centre carrier frequency of 3 470 MHz in Band 78 (NR ARFCN=631332).

NOTE 4: Test Point ID 1 for DC_8A_n77A has the centre carrier frequency of 3 950,13 MHz in Band n77 (NR ARFCN=663342). Test Point ID 5 for has the
centre carrier frequency of 3 524,55 MHz in Band n77 (NR ARFCN=634970). Test Point ID 8 for has the centre carrier frequency of 3 584,55 MHz in
Band n77 (NR ARFCN=638970).

NOTE 5: Test Point ID 4 for DC_1A_n77Ahas the centre carrier frequency of 3 472,95 MHz in Band n77 (NR ARFCN=631530). Test Point ID 5 has the centre
carrier frequency of 3 987,03 MHz in Band n77 (NR ARFCN=665802). Test Point ID 6 for has the centre carrier frequency of 3 857,04 MHz in Band n77
(NR ARFCN=657136). Test Point ID 7 has the centre carrier frequency of 3 874,53 MHz in Band n77 (NR ARFCN=658302). Test Point ID 8 has the
centre carrier frequency of 3 887,04 MHz in Band n77 (NR ARFCN=659136).

NOTE 6: Test Point ID 1 for DC_3A_n77A has the centre carrier frequency of 3 900,03 MHz in Band n77 (NR ARFCN=660002). Test Point ID 2 has the centre
carrier frequency of 3 602,55 MHz in Band n77 (NR ARFCN=640170). Test Point ID 5 has the centre carrier frequency of 3 660,15 MHz in Band n77
(NR ARFCN=644010).

NOTE 7: Test Point ID 4 for DC_28A_n77A has the centre carrier frequency of 3 474,63 MHz in Band n77 (NR ARFCN=631642). Test Point ID 7 has the centre
carrier frequency of 3 597,12 MHz in Band n77 (NR ARFCN=639808).

NOTE 8: Test Point ID 5 for DC_20A_n78A has the centre carrier frequency of 3 477,03 MHz in Band n78 (NR ARFCN=631802).

NOTE 9: Test Point ID 4 for DC_41A_n77A has the centre carrier frequency of 3 488,55 MHz in Band n77 (NR ARFCN=632570). Test Point ID 19 has the centre
carrier frequency of 3 500 MHz in Band n77 (NR ARFCN=633333).
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1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2.1 for UE diagram.

2) The parameter settings for the E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3, and
the parameter settings for the NR cell are set up accordingto ETSI TS 138 508-1 [4], clause 4.4.3.

3) E-UTRA downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.0, and uplink signals
according to clausesH.1 and H.3.0 of ETSI TS 136 521-1 [11].

4) NRdownlink signals areinitially set up according to clauses C.0, C.1 and C.2, and uplink signals according to
clausesG.0, G.1, G.2, G.3.0 of ETSI TS 138 521-1[1].

5) The UL Reference Measurement channels are set up according to ETSI TS 136 521-1 [11] clause A.2 and
ETSI TS 138 521-1[1] clause A.2 for EFUTRA CG and NR CG respectively.

6) Propagation conditions are set accordingto ETSI TS 136 521-1 [11], clause B.0 and ETSI TS 138 521-1 [1],
clause B.O for E-UTRA CG and NR CG, respectively.

7) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in ETSI TS 138 521-3 [3], clause 6.5B.3.1.2.4.3.

8) For both E-UTRA and NR UL uplink carriers active when both bands are TDD, ensure E-UTRA UL
transmission overlaps with NR UL transmission in time by giving SCG a delay of 3 E-UTRA subframes, or by
giving MCG adelay of 2 subframes.

5.3.3.5.2.3.1.2.2 Procedure

1) E-UTRA SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format O for
C_RNTI to schedule the UL RMC according to Table 5.3.3.5.2.3.1.2.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

2)  NR SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.3.3.5.2.3.1.2.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

3) BothNRand E-UTRA SS send continuously uplink power control "up" commands in the uplink scheduling
information to the UE until the UE transmits at Pumax level; alow at least 200 ms starting from the first TPC
command in this step for the UE to reach Pumax level

4) Measure the power of the transmitted signal with a measurement filter of bandwidths according to
Table 4.3.2.6.2.3.2.2-1. The centre frequency of the filter shall be stepped in contiguous steps according to
Table 4.3.2.6.2.3.2.2-1. The measured power shall be verified for each step. The measurement period shall
capture the active time dots.

5.3.3.5.2.3.1.3 Additional Spurious Emissions

5.3.3.5.2.3.1.3.1 Initial conditions
Sametest description asin clause 5.1.3.5.1.1.3.1 for the NR carrier with the following exception:

The initia test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel
bandwidths based on E-UTRA bands specified in Table 5.3.3.0.2-1. For Initial conditionsasin clause5.1.3.5.1.1.3.1,
the following steps will be added to configure E-UTRA component:

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508-1 [4], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.5.1.1.3.1 isreplaced by the following two steps:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 136 508-1 [4], clause 4.5.

ETSI



206 ETSI EN 301 908-25 V15.1.1 (2024-10)

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.5.2.3.1.3.2 Procedure
Same test procedure asin clause 5.1.3.5.1.1.3.2.

5.3.3.5.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.6.2.3.2 in order to show compliance.

5.3.3524 Transmitter Spurious Emissions for Inter-Band EN-DC including FR2
5.3.3.5.24.1 Method of test
53.35.24.1.1 Initial conditions

Initial conditions for General spurious emissions and for Spurious emissions for UE co-existence are a set of test
configurations the UE needs to be tested in and the steps for the Subscriber Station (SS) to take with the UE to reach the
correct measurement state.

Table 5.3.3.5.2.4.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS Normal
138 508-1 [4], clause 4.1
Test Frequencies as specified in ETSI TS Low range, High range (note 2)

138 508-1 [4], clause 4.3.1
Test Channel Bandwidths as specified in ETSI  |Highest
TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation
. . (note 1)
1 N/A for Sp?;;?i“ns Emissions DFT-s - OFDM QPSK Inner_Full for PC3
2 g DFT-s - OFDM QPSK Inner_1RB for PC3 (note
3)

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 in ETSI TS 138 508-2 [5] for

PC3.

NOTE 2: When testing Low range test only in Frequency Range lower than (Fuc_iow - Afoos) and when testing High
range test only in Frequency Range higher than (FuL_nigh + Afoos).

NOTE 3: When testing Low range configure uplink RB to Inner_1RB_Left for PC3 and when testing High range
configure uplink RB to Inner_1RB_Right for PC3.

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.0in ETSI TS 138 508-2 [5], and
uplink signals according to clauses G.0, G.1 and G.3.0in ETSI TS 138 508-2 [5].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) The UL Reference Measurement channels are set according to Table 5.3.3.5.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 508-2 [5].
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6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC

bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.
5.3.3.5.24.1.2 Procedure
For General spurious emissions and for Spurious emission for UE co-existence, test procedure described as below shall
apply:

1) Select any of the three Alignment Options (1, 2 or 3) from tables N.2-1 through N.2-3in ETSI TS 138 521-2
[2] to mount the DUT inside the QZ.

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

2) If there-positioning concept is applied, position the devicein DUT Orientation 1 if the maximum beam peak
direction is within zenith angular range 0°< 6 < 90° for the alignment option selected in step 1; position the
devicein DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith
angular range 90° < 6 < 180° for DUT Orientation 1 for the alignment option selected in step 1. If the
re-positioning concept is not applied, position the devicein DUT Orientation 1.

3)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI
to schedule the UL RM C according to Table 5.3.3.5.2.4.1.1-1 Since the UL has no payload and no loopback
data to send the UE sends uplink MAC padding bits on the UL RMC.

4)  Setthe UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1in
ETSI TS138521-2 [2]. Allow at least BEAM_SELECT_WAIT_TIME (see note 3) for the UE Tx beam
selection to compl ete.

5)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 msfor the UE to reach Pumax. Allow at least BEAM_SELECT_WAIT_TIME (see note 3)
for the UE Tx beam selection to complete.

6) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.2 using condition Tx only.

7)  Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K in

ETSI TS 138521-2 [2] if the re-positioning concept is applied (see note 4). Step (a) is optional and applicable
only if SNR (test requirement level in Table 4.2.2.6.1.2-1 for general spurious emissionsand in

Table 4.2.2.6.1.2-2 for Spurious emission for UE co-existence minus offset value minus noise floor of the test
system) > 0 dB is guaranteed. During measurement the spectrum analyser shall be set to 'Detector' = RMS.

a) Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power
level according to the proceduresin Annex K in ETSI TS 138 521-2 [2], using coarse TRP measurement
grid selection criteria as per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETS| TS 138 521-2 [2]. The
measurement is completed in both polarizations 6 and ¢ over frequency range and measurement
bandwidth according to Table 4.2.2.6.1.2-1 for general spurious emissions and Table 4.2.2.6.1.2-2 for
Spurious emission for UE co-existence. Optionally, alarger and non-constant measurement bandwidth
than that of Table 4.2.2.6.1.2-1 for general spurious emissions and Table 4.2.2.6.1.2-2 for Spurious
emission for UE co-existence may be applied. The measurement period shall capture the active time
slots.

For each spurious emission frequency with coarse TRP identified to be less than the offsets listed in
Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETSI TS 138 521-2 [2] from the TRP limit according to
Table 4.2.2.6.1.2-1 for general spurious emissions and Table 4.2.2.6.1.2-2 for Spurious emission for UE
co-existence, either continue with another coarse TRP procedure and corresponding offset according to
step @) or continue with fine TRP procedures according to step b).

Different coarse TRP grids and corresponding offset values may be used for different frequencies.
Multiple coarse TRP grids measurements with the corresponding offset values can be performed before
the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded
in the test report.
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b) Measure fine TRP measurements according to proceduresin annex K in ETSI TS 138 521-2 [2], using

fine TRP measurement grid selection criteria as per Table M.4.5-3 inannex M in ETSI TS 138 521-2 2],

for each of the spurious emission frequency identified in step a). Apply a measurement bandwidth
according to Table 6.5.3.1.3-2in ETSI TS 138 521-2 [2].

8) SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.3.

NOTE 1: The frequency range defined in Table 6.5.3.1.3-2 in ETSI TS 138 521-2 [2] may be split into ranges. For
each range, a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all
verdicts of the frequency ranges should pass.

NOTE 2: Void.
NOTE 3: TheBEAM_SELECT WAIT_TIME default valueisdefined in clause K.1.1 in ETSI TS 138 521-2 [2].

NOTE 4: If the (in-band) beam peak is within 0°< 6 < 90°: perform first hemispherical TRP scan (0°< 6 <90°) in
DUT Orientation 1 and second hemispherical TRP scan (90°> 6 > 0°) in DUT Orientation 2. If the (in-
band) beam peak is within 90°<6<180°: perform first hemispherical TRP scan (0°< 6 < 90°) in DUT
Orientation 2 and second hemispherical TRP scan (90°>6 > 0°) in DUT Orientation 1. The DUT with
UBF activated needs to be re-positioned during the test.

5.3.3.5.24.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.6.2.4.2 in order to show compliance.
5.3.3.5.25 Transmitter Spurious Emissions for Inter-Band EN-DC including both FR1 and FR2

5.3.3.5.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.5.2.3.1 and clause 5.3.3.5.2.4.1
respectively. The EN-DC requirements for spurious emissions apply and are tested as part of the EN-DC within FR1
and EN-DC including FR2 test casesin clause 5.3.3.5.2.

5.3.3.5.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.6.2.5.2 in order to show compliance.

5.3.3.6 Receiver Reference Sensitivity Level

5.3.36.1 Void

5.3.3.6.2 Receiver Reference Sensitivity for EN-DC

5.3.3.6.2.1 Void

5.3.3.6.2.2 Void

5.3.3.6.2.3 Receiver Reference Sensitivity for Inter-Band EN-DC within FR1
5.3.3.6.2.3.1 Method of test

5.3.3.6.23.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE

to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths based on
EN-DC operating bands specified in clause 5.5B of ETSI TS 138 521-3[ 3], channel bandwidths and sub-carrier
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spacings for the NR cell specified in ETSI TS 138 521-1 [1], clause 5.3 and channel bandwidth for the E-UTRA cell are
specified in ETSI TS 136 521-1 [11], clause 5.4.2. All of these configurations shall be tested with applicable test

parameters for each EN-DC configuration, and are shown in Table 5.3.3.6.2.3.1.1-1 and for non-exception requirements
NR configurationsin clause 5.1.3.6.1.1.1.
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The details of the uplink and downlink Reference Measurement Channels (RMCs) are specified in ETSI TS 136 521-1 [11], clauses A.2 and A.3 for EEUTRA RMC, and in

ETSI TS138521-1[1], clauses A.2 and A.3 for NR RMC respectively. The details of the OCNG patterns used are specified in ETSI TS 136 521-1 [11], clause A.5and in ETSI
TS 138 521-1[1], clause A.5 for E-UTRA CG and NR CG, respectively. Configurations of PDSCH and PDCCH before measurement are specified in ETSI TS 136 521-1 [11],

clause C.2 and in ETSI TS 138 521-1 [1], clause C.2 for E-UTRA CG and NR CG, respectively.

For configurations without any reference sensitivity exception, in a FR1 band where UE supports 4RX, the test shall be performed only with 4Rx antennas ports connected. For

configurations with reference sensitivity exception, in an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports

connected.

Table 5.3.3.6.2.3.1.2.1-1: Test Configuration Table for EN-DC configurations affected by Reference sensitivity exceptions (two bands)

Initial Conditions
Test Environment as specified in ETSI TS 138 508-1 [4], clause 4.1 Normal, TL/VL, TL/VH, TH/VL, TH/VH
NR Test Frequencies as specified in ETSI TS 138 508-1 [4], clause 4.3.1, For test frequencies refer to "Ranae” columns
E-UTRA Test Frequencies as specified in ETSI TS 136 508 [13], clause 4.3.1 q g )
Test EN-DC channel bandwidth as specified in ETSI TS 136 508 [13], clause 4.3.1 N N N N
and ETSI TS 138 508-1 [4], clause 4.3.1. Refer to "NR Nrg"and "E-UTRA Nre " columns
NR Test SCS as specified in Table 1.1-6 Lowest supported SCS
NS_01 by default
Network signalling value Unless given by Table 7.3.3-3 in ETSI TS 136 521-1 [11] for the E-UTRA band and
Table 7.3.2.3-4 in ETSI TS 138 521-1 [1] for the NR band.
Test Parameters for DC Configurations
PCC - E-UTRA SCG -NR
Band Range NrB Band Range Nrs
ID UL/DL Ch
UL MOD DL MOD CHBW DLalloc / UL alloc UL MOD DL MOD BW DLalloc / UL alloc
Test Settings for a DC_1A_n28A Configuration
1 UL 1 950/ DL n28 UL 713,3/DL
2 140 768,3
1 (note 2) ARBs /
N/A QPSK 20 MHz AllRBs /0 DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz REFSENS_ENDC_1
1 UL 1970 /DL n28 UL 708 / DL 763
2 160
2 (note 6) ARBs /
N/A QPSK 20 MHz AllRBs /0 DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz REFSENS_ENDC_1
Test Settings for a DC_1A_n77A Configuration
1 UL 1 950/ DL 2 140 n77 UL/DL 3900
1 (note 2) AllRBs /
QPSK QPSK 20 MHz REFSENS_ENDC. 1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
1 UL 1 950/ DL 2 140 n77 UL/DL 3 870
2 (note 2) AllRBs /
QPSK QPSK 20 MHz REFSENS_ENDC. 1 N/A CP-OFDM QPSK 20 MHz AllRBs /0
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1 UL 1 950/ DL 2 140 n77 UL/DL 4 090,005
3 (note 3) All RBs / All RBs /
QPSK QPSK 5 MHz REFSENS_ENDC._4 N/A CP-OFDM QPSK 10 MHz REFSENS_ENDC_4
1 UL 1 950/ DL 2 140 n77 UL/DL 3 709,995
4 (note 3) All RBs / All RBs /
QPSK QPSK 5 MHz REFSENS_ENDC._4 N/A CP-OFDM QPSK 10 MHz REFSENS_ENDC_4
Test Settings for a DC_1A_n78A Configuratio
1 uL 129152100/ DL n78 UL/DL 3 709,995
Hnoes) QPSK QPSK 5 MHz All RBS / DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz AllRBs /
REFSENS_ENDC_4 REFSENS_ENDC_4
Test Settings for DC_3A_n77A and DC_3A_n78A Configurations
3 Mid n78 UL/DL 3 495
1 (note 2) All RBs /
QPSK QPSK 20 MHz REFSENS_ENDC_1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
3 Mid n78 UL/DL 3 525
2 (note 2) All RBs /
QPSK QPSK 20 MHz REFSENS_ENDC_1 N/A CP-OFDM QPSK 20 MHz AllRBs /0
3 Mid n78 UL/DL 3 685,005
3 (note 4) AllRBs /
N/A QPSK 20 MHz AllRBs /0 DFT-s-OFDM QPSK | CP-OFDM QPSK 20 MHz REFSENS_ENDC._ 2
3 Low n78 High
3 (note 7) AllRBs /
QPSK QPSK 20 MHz All RBs/0 DFT-s-OFDM QPSK | CP-OFDM QPSK 20 MHz REFSENS_ENDC._ 2
3 UL 1740/ DL 1835 n78 UL/DL 3 574,995
4 (note 3) All RBs / All RBs /
QPSK QPSK 5 MHz REFSENS_ENDC._4 DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz REFSENS_ENDC_4
3 UL 1765/ DL 1860 n78 UL/DL 3 435
5 (note 3) All RBs / AllRBs /
QPSK QPSK 5 MHz REFSENS_ENDC_4 DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz REFSENS_ENDC_4
Test Settings for DC_8A_n77A and DC_8A_n78A Configurations
8 Mid n77 UL/DL 3 590,01
1 (note 2) All RBs /
QPSK QPSK 10 MHz REFSENS_ENDC_1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
8 Mid n77 UL/DL 3 520,005
2 (note 6) All RBs /
QPSK QPSK 10 MHz REFSENS_ENDC_1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
8 UL 897,5 n77 UL/DL 3 634,995
3(mote3) | gpsk QPSK 5 MHz All RBs/ DFT-s-OFDM QPSK | CP-OFDM QPSK | 10 MHz All RBs/

REFSENS_ENDC_4

REFSENS_ENDC_4
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Test Settings for a DC_20A_n8A Configuration

20 UL 849,5/DL n8 UL 892,5/DL
1 (note 3) 808,5 937,5
QPSK QPSK 5 MHz All RBs/ DFT-s-OFDM QPSK | CP-OFDMQPSK | 5 MHz All RBs/
REFSENS_ENDC_4 REFSENS_ENDC_4
Test Settings for a DC_20A_n78A Configuration
20 Mid n78 Mid
1 (note 6) AllRBs /
QPSK QPSK 20 MHz REFSENS_ENDC. 1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
20 Mid n78 UL/DL 3 387,99
2 (note 2) All RBs /
QPSK QPSK 20 MHz REFSENS_ENDC_1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
20 UL 850 / DL 809 n78 UL/DL 3 358,995
3 (note 3) All RBs / AllRBs /
QPSK QPSK 5 MHz REFSENS_ENDC_4 DFT-s-OFDM QPSK | CP-OFDM QPSK 10 MHz REFSENS_ENDC_4
Test Settings for a DC_28A_n77A/DC_28A_n78A Configuration
(Test ID 4 only apply to DC_28A_n77A)
28 Low n77/n78 UL/DL 3 540
1 (note 2) AllRBs /
QPSK QPSK 10 MHz REFSENS_ENDC._ 1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
28 Low n77/n78 Low
2 (note 6) AllRBs /
QPSK QPSK 10 MHz REFSENS_ENDC._ 1 N/A CP-OFDM QPSK 100 MHz AllRBs /0
28 uL 77065(355/ DL n77/n78 UL/DL 3 582,495
See? QPSK QPSK 5 MHz All RBs/ CP-OFDM QPSK | CP-OFDM QPSK | 10 MHz All RBs/
REFSENS_ENDC_4 REFSENS_ENDC_4
28 Low n77 UL/DL 3 815,01
4 (note 4) All RBs /
N/A QPSK 10 MHz AllRBs /0 CP-OFDM QPSK CP-OFDM QPSK 100 MHz REFSENS_ENDC._ 2
Test Settings for a DC_41A_n77A/DC_41A_n78A Configuration
41 Low n77/n78 UL/DL 3 750
1 (note 4) AllRBs /
N/A QPSK 20 MHz AllRBs /0 DFT-s-OFDM QPSK | CP-OFDM QPSK 100 MHz REFSENS_ENDC_2
41 High n77/n78 Low
2 (note 5) AllRBs /
N/A QPSK 20 MHz AllRBs /0 DFT-s-OFDM QPSK | CP-OFDM QPSK 100 MHz REFSENS_ENDC_3
41 High n77/n78 Low
3 (note 5) AllRBs /
QPSK QPSK 20 MHz REFSENS_ENDC._ 3 N/A CP-OFDM QPSK 100 MHz AllRBs /0
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NOTE 1: REFSENS_LTE refers to the single carrier Uplink RB allocation for reference sensitivity according to Table 7.3.3-2 of ETSI TS 136 521-1 [11].
REFSENS_NR refers to the single carrier Uplink RB allocation for reference sensitivity according to Table 7.3.2.4.1-3 of ETSI TS 138 521-1 [1].
REFSENS_ENDC_1 refers to the Uplink RB allocation for reference sensitivity exceptions due to UL harmonic interference according to Table 7.3B.2.0.3.1-2
in ETSI TS 138 521-3 [3].

REFSENS_ENDC_2 refers to the Uplink RB allocation for reference sensitivity exceptions due to receiver harmonic mixing according to Table 7.3B.2.0.3.2-2
in ETSI TS 138 521-3 [3].

REFSENS_ENDC_3 refers to the Uplink RB allocation for reference sensitivity exceptions due to cross band isolation according to Table 7.3B.2.0.3.4-2 in
ETSI TS 138 521-3 [3].

REFSENS_ENDC_4 refers to the Uplink RB allocation for reference sensitivity exceptions due to dual uplink operation for ENDC according to

Table 7.3B.2.0.3.5.1-1in ETSI TS 138 521-3 [3].

NOTE 2: Test ID with UL harmonic exception.

NOTE 3: Test ID with 2UL intermodulation exception.

NOTE 4: Test ID with UL receiver harmonic mixing.

NOTE 5: Test ID with UL cross band isolation.

NOTE 6: Test ID with UL harmonic exception avoided.

NOTE 7: Test ID with UL receiving harmonic mixing exception avoided.

NOTE 8: In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx antennas ports connected.

NOTE 9: If the NR frequency does not match to a valid NR-ARFCN, apply the closest NR frequency with a valid NR-ARFCN.
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1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], Annex A, Figure A.3.1.1.1
for TE diagram and clause A.3.2 for UE diagram.

2) The parameter settings for NR cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

4) NRdownlink signasareinitially set up according to clauses C.0, C.1, C.2, C.3.1, and uplink signals according
to clauses G.0, G.1, G.2, and G.3.1 of ETSI TS 138 521-1[1].

5) E-UTRA downlink signals areinitially set up according to clauses C.0, C.1 and C.3.0, and uplink signals
according to clausesH.1 and H.3.0 of ETSI TS 136 521-1 [11].

6) Fortest pointsin Table5.3.3.6.2.3.1.2.1-1, the DL and UL Reference Measurement channels are set according
to Table 5.3.3.6.2.3.1.2.1-1 for E-UTRA CG and NR CG.

6.1) For non-exception requirements, The E-UTRA downlink signal level, uplink signal level are set
according to Table 5.3.3.0.2-1.

7)  NR propagation conditions are set according to clause B.0 of ETSI TS 138 521-1 [1]. E-UTRA propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

8) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETS| TS 138 508-1 [4], clause 4.5.
Message contents are defined in ETSI TS 138 521-3 [3], clause7.3B.2.3.4.2.3.

9)  For non-exception requirements only, on the E-UTRA carrier, disable periodic and aperiodic CQI reports,
disable SRS, set TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all
as per Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.6.2.3.1.2.2 Procedure

For test pointsin Table 5.3.3.6.2.3.1.2.1-1:

1)

2)

3)

4)

SS transmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the
DL RMC according to Tables5.3.3.6.2.3.1.2.1-1 on the E-UTRA CC and NR CC. The SS sends downlink
MAC padding bits on the DL RMC.

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0 and DCI
format 0_1 for C_RNT]I to schedule the UL RMC according to Tables 5.3.3.6.2.3.1.2.1-1on the E-UTRA CC
and NR CC. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding
bits on the UL RMC.

Set the Downlink signal level for the E-UTRA CC and NR CC to the appropriate REFSENS value defined in
Tables4.3.2.7.2.3.2.2-1t0 4.3.2.7.2.3.2.2-4. Send continuously uplink power control "up" commandsin the
uplink scheduling information to both carriersto ensure the UE transmits Pumax level for at least the duration
of the Throughput measurement.

M easure the average throughput of both NR and E-UTRA for aduration sufficient to achieve statistical
significance according to clause H.2 of ETSI TS 138 521-1 [1] for NR band, and clause G.2 of ETSI
TS 136 521-1 [11] for E-UTRA band.

For non-exception requirements test procedure in clause 5.1.3.6.1.1.2 applies.

5.3.3.6.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.7.2.3.2 in order to show compliance.
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5.3.3.6.24 Void

5.3.3.6.24 Receiver Reference Sensitivity for Inter-Band EN-DC including FR2
5.3.3.6.24.1 Method of test

5.3.3.6.24.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth, and are shown in Table 5.3.3.6.2.4.1.1-1, Table 5.3.3.6.2.4.1.1-2 and
Table5.3.3.6.2.4.1.1-3. The details of the uplink Reference Measurement Channels (RMCs) are specified in clause A.2
in ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in clause C.2 in
ETSI TS138521-2[2].

Table 5.3.3.6.2.4.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], Normal, TL, TH

clause 4.1

Test Frequencies as specified in ETSI TS 138 508-1 [4], Low range, Mid range, High range
clause 4.3.1

Test Channel Bandwidths as specified in ETSI
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6

Lowest, 100 MHz, Highest

120 kHz
Test Parameters

Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK Full RB DFT-s-OFDM QPSK REFSENS (note 2)
(note 1)
NOTE 1: Full RB allocation shall be used per each SCS and channel BW as specified in
Table 5.3.3.6.2.4.1.1-2.
NOTE 2: REFSENS refers to Table 5.3.3.6.2.4.1.1-3 which defines uplink RB configuration and start RB

location for each SCS, channel BW and NR band.

Table 5.3.3.6.2.4.1.1-2: Downlink Configuration of each RB allocation

ngzmg':h iﬁ? LCRBmax RB allocation (LCRB@RBstart)
50 MHz 120 32 32@0
100 MHz 120 66 66@0
200 MHz 120 132 132@0
400 MHz 120 264 264@0
NOTE: Test Channel Bandwidths are checked separately for each NR band,
the applicable channel bandwidths are specified in Table 1.2-6.

Table 5.3.3.6.2.4.1.1-3: Uplink configuration for reference sensitivity, LCRB@RBstart format

Operating SCS 50 100 200 400 Duplex
Band kHz MHz MHz MHz MHz Mode
n257 120 32@0 64@0 128@0 256@0 TDD
n258 120 32@0 64@0 128@0 256@0 TDD

1) Connection between SSand UE isshown in ETSI TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2)  The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.
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2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.1in ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1in ETSI TS 138 521-2 [2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 4.7-1in ETSI
TS 138 521-3 [ 3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) The UL Reference Measurement channels are set according to Table 5.3.3.6.2.4.1.1-1, Table 5.3.3.6.2.4.1.1-2
and Table5.3.3.6.2.4.1.1-3.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.6.2.4.1.2 Procedure

1) SStransmits PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
Table 5.3.3.6.2.4.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for
C_RNTI to schedule the UL RMC according to Table 5.3.3.6.2.4.1.1-1. Since the UE has no payload data to
send, the UE transmits uplink MAC padding bits on the UL RMC.

3)  Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
allow at least 200 msfor the UE to reach Pumax.

4)  Set the UE in the Rx beam peak direction found with a 3D EIS scan as performed in clause K.1.2 in ETSI
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Rx beam selection to
complete.

5)  Perform EIS procedure as stated in clause K.1.4 in ETS| TS 138 521-2 [2] to calculate "averaged EIS'. At
each power level, measure the average throughput for a duration sufficient to achieve statistical significance
according to clause H.2 in ETSI TS 138 521-2 [2]. The downlink power step size shall be no more than 0,2 dB
when the RF power level is near the sensitivity level.

6) Comparethe dB value of the "averaged EIS" value corresponding to the Rx beam peak direction identified in
step 5 to the test requirement in Table 7.3.2.5-1in ETSI TS 138 521-2 [2]. If the EIS value is lower or equal to
thevaluein Table 7.3.2.5-1in ETSI TS 138 521-2 [2], pass the UE. Otherwise fail the UE.

NOTE: TheBEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.3.3.6.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.7.2.4.2 in order to show compliance.
5.3.3.6.2.5 Receiver Reference Sensitivity for Inter-Band EN-DC including both FR1 and FR2

5.3.3.6.2.5.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.6.2.3.1 and clause 5.3.3.6.2.4.1
respectively. The EN-DC requirements for reference sensitivity apply and are tested as part of the EN-DC within FR1
and EN-DC including FR2 test casesin clause 5.3.3.6.2.

5.3.3.6.2.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.7.2.5.2 in order to show compliance.
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5.3.3.7 Receiver Adjacent Channel Selectivity (ACS)

5.3.3.7.1 Void

5.3.3.7.2 Receiver Adjacent Channel Selectivity for EN-DC

53.3.7.21 Void

5.3.3.7.2.2 Void

5.3.3.7.2.3 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC within FR1
5.3.3.7.2.3.1 Method of test

5.3.3.7.23.1.1 Initial conditions

Same initial conditionsasin clause 5.1.3.7.1.1 for the NR carrier with the following exceptions:

Theinitial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel
bandwidth as specified in Table 5.3.3.0.2-1.

For Initial conditionsasin clause 5.1.3.7.1.1.1, add step 2.1 and step 3.1 asfollows:
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.7.1.1.1 isreplaced by:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETS| TS 138 508-1 [4], clause 4.5.

Add step 7 to Initial conditionsin clause 5.1.3.7.1.1.1 asfollows:

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.7.2.3.1.2 Procedure
Sametest procedure asin clause 5.1.3.7.1.1.2 for NR Carrier.

5.3.3.7.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.8.2.3.2 in order to show compliance.

5.3.3.7.24 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC including FR2
5.3.3.7.24.1 Method of test
5.3.3.7.24.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 1.2-6. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 5.3.3.7.2.4.1.1-1. The details of the uplink and
downlink Reference Measurement Channels (RMCs) are specified in annex A in ETSI TS 138 521-2 [2]. The details of
the OCNG patterns used are specified in annex A in ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH
before measurement are specified in clause C.2in ETSI TS 138 521-2 [2].

Table 5.3.3.7.2.4.1.1-1: Test Configuration

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], |Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], |Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI 50 MHz, 100 MHz
TS 138 508-1 [4], clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK note DFT-s-OFDM QPSK note
NOTE:  The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1 in ETSI TS 138 521-2 [2].

1)  Connection between SSand UE isshown in ETS| TS 138 508-1 [4], annex A, Figure A.3.1.4.1 for TE
diagram and clause A.3.4 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3. The
E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1in ETSI TS 138 521-3 [3]
and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.1in ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1in ETSI TS 138 521-2 [2].

4) The UL Reference Measurement channels are set according to Table 5.3.3.7.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0 in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

7)  Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 5.3.3.0.3-1 under clause 5.3.3.0.3.

5.3.3.7.24.1.2 Procedure

1) Setthe UE inthe Rx beam peak direction found with a 3D EIRP scan as performed in clause K.1.2 in ETS
TS138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Rx beam selection to
complete.

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimerDedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table5.3.3.0.3-1 under clause 5.3.3.0.3.

2)  SStransmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to
Table5.3.3.7.2.4.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for

C_RNTI to schedule the UL RMC according to Table 5.3.3.7.2.4.1.1-1. Since the UL has no payload datato
send, the UE transmits uplink MAC padding bits on the UL RMC.
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4)  Send Uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure that
the UE output power measured by the test system is within the Uplink power control window in
Table5.2.3.7.1.1.2-1 of the target power level in Table 7.5.5-2 (Case 1) in ETSI TS 138 521-2 [2] or
Table7.5.5-3 (Case 2) in ETS TS 138 521-2 [2], for at least the duration of the throughput measurement.

5)  Perform Blocking measurement procedure as stated in clause K.1.8 in ETSI TS 138 521-2 [2] using Downlink
signal level and Interferer signal level asdefined in Table 7.5.5-2 (Case 1) in ETSI TS 138 521-2[2].
Modulated interferer signal characteristics as defined in annex D in ETSI TS 138 521-2 [2] with frequency
below the wanted signal.

6) Repeat step 5 using an interfering signal frequency above the wanted signal in Case 1.

7)  Perform Blocking measurement procedure as stated in clause K.1.8 in ETS| TS 138 521-2 [2] using Downlink
signal level and Interferer signal level asdefined in Table 7.5.5-3 (Case 2) in ETSI TS 138 521-2 [2].
Modulated interferer signal characteristics as defined inannex D in ETSI TS 138 521-2 [2] with frequency
below the wanted signal. Measure throughput for a duration sufficient to achieve statistical significance
according to clause H.2 in ETSI TS 138 521-2 [2].

8) Repeat step 7 using an interfering signal frequency above the wanted signal in Case 2.
9) Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
NOTE: TheBEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1 of ETS| TS 138 521-2 [2].

5.3.3.7.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.8.2.4.2 in order to show compliance.

5.3.3.7.25 Receiver Adjacent Channel Selectivity for Inter-Band EN-DC including both FR1 and
FR2
5.3.3.7.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.7.2.3.1 and clause 5.3.3.7.2.4.1
respectively. The EN-DC requirements for spurious emissions apply and are tested as part of the EN-DC within FR1
and EN-DC including FR2 test casesin clause 5.3.3.7.2.

5.3.3.7.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.8.2.5.2 in order to show compliance.
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5.3.3.8 Receiver Blocking Characteristics

5.3.3.8.1 Void

5.3.3.8.2 Receiver Blocking Characteristics for EN-DC
5.3.3.8.21 Void

5.3.3.8.2.2 Void

5.3.3.8.2.3 Receiver blocking for Inter-Band EN-DC within FR1
5.3.3.8.2.3.1 Method of test

5.3.3.8.2.3.1.1 In-band blocking

5.3.3.8.2.3.1.1.1 Initial conditions

Sameinitia conditionsasin clause 5.1.3.8.1.1.1 for the NR carrier with the following exceptions:

Theinitial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel
bandwidth as specified in Table 5.3.3.0.2-1.

For Initial conditionsasin clause 5.1.3.8.1.1.1.1, add step 2.1 and step 3.1 asfollows:
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.8.1.1.1.1 isreplaced by:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

Add step 7 to Initial conditionsin clause 5.1.3.8.1.1.1.1 asfollows:

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.8.2.3.1.1.2 Procedure

Same test procedure asin clause 5.1.3.8.1.1.1.2 for the NR Carrier.
5.3.3.8.2.3.1.2 Out-of-band blocking

5.3.3.8.2.3.1.2.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, DC configuration specified in ETS
TS 138 521-3[3], clause 5.5B.4 and test channel bandwidths specified in ETSI TS 136 508 [13], clause 4.3.1 and ETSI
TS 138 508-1 [4], clause 4.3.1, and sub-carrier spacing based on NR operating bands specified in ETSI

TS 138 521-1 [1], clause 5.3. All of these configurations shall be tested with applicable test parameters for each EN-DC
configuration, and are shown in Table 5.3.3.8.2.3.1.2.1-1. The details of the uplink and downlink Reference
Measurement Channels (RMCs) and OCNG patterns are specified in ETSI TS 136 521-1 [11], annex A for E-UTRA,
and ETSI TS 138 521-1 [1], annex A for NR. Configurations of PDSCH and PDCCH before measurement are specified
inETSI TS 136 521-1 [11], annex C and in ETSI TS 138 521-1 [1], annex C for E-UTRA CG and NR CG respectively.
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Table 5.3.3.8.2.3.1.2.1-1: Test configuration table

Initial Conditions

E-UTRA Test Frequencies as specified in ETSI
TS 136 508 [13], clause 4.3.1

Test Environment as specified in ETSI TS 138 508-1 [4], Normal

clause 4.1

NR Test Frequencies as specified in ETSI TS 138 508-1 [4], Mid range for E-UTRA and Mid range for NR (note 3)
clause 4.3.1

NR Test Channel Bandwidths as specified in ETSI Highest for E-UTRA and Highest for NR
TS 138 508-1 [4], clause 4.3.1
E-UTRA Test Channel Bandwidths as specified in ETSI
TS 136 508 [13], clause 4.3.1

NR Test SCS as specified in Table 1.1-6 Lowest
Test Parameters
Downlink Configuration Uplink Configuration
E-UTRA Cell NR Cell E-UTRA Cell NR Cell
Modulation RB allocation | Modulation RB. Modulation RB. Modulation RB.
allocation allocation allocation
QPSK Note 1 C'SS;[()M Note 1 QPSK Note 1 DFT(;;(S)EDM Note 1

NOTE 1: The specific configuration of uplink and downlink are defined in Table 5.3.3.6.2.3.1.2.1-1.
NOTE 2: In an E-UTRA band or FR1 band where UE supports 4Rx, the test shall be performed only with 4Rx

antennas ports connected and 4Rx REFSENS requirement (Table 4.1.2.7.1.2-1 and Table 4.1.2.7.1.2-2) is
used in the test requirements.

NOTE 3: For NR band n28, 30 MHz test channel bandwidth is tested with Low range test frequency.

1) Connect the SSto the UE antenna connectors as shown in ETSI TS 138 508-1 [4], annex A, in
Figure A.3.1.4.2 for SS diagram and clause A.3.2 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

3) Downlink signalsareinitially set up according to ETSI TS 136 521-1 [11], annex C and ETSI
TS 138 521-1[1] annex C for E-UTRA CG and NR CG respectively, and uplink signals according to ETSI
TS 136 521-1[11] annex H and ETSI TS 138 521-1 [1], annex G for E-UTRA CG and NR CG respectively.

4) TheUL and DL Reference Measurement channelsare ETSI TS 136 521-1 [11], clausesA.2, A.3and ETSI
TS 138 521-1[1], clauses A.2, A.3 for E-UTRA CG and NR CG respectively.

5)  Propagation conditions are set according to ETS| TS 136 521-1 [11], clause B.0 and ETSI TS 138 521-1 [1]
clause B.0 for E-UTRA CG and NR CG respectively.

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.
Message contents are defined in ETSI TS 138 521-3 [3], clause 7.6B.3.3.4.3.

5.3.3.8.2.3.1.2.2 Procedure

1)  SStransmits PDSCH via PDCCH DCI format 1A and PDCCH DCI format 1_1 for C_RNTI to transmit the
DL RMC according to Table 5.3.3.8.2.3.1.2.1-1 on E-UTRA CC and NR CC respectively. The SS sends
downlink MAC padding bits on the DL RMC.

2)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI
format 0_1 for C_RNTI to schedule the UL RMC according to Table 5.3.3.8.2.3.1.2.1-1 on E-UTRA CC and
NR CC respectively. Since the UL has no payload and no loopback data to send the UE sends uplink MAC
padding bits on the UL RMC.

3)  Setthe Downlink signal level to the value as defined in Table 4.2.7.1.2-3 of ETSI EN 301 908-13 [12],

Table4.1.2.9.1.2.2-1, or Table 4.1.2.9.1.2.2-3 for E-UTRA CC and NR CC respectively. For NR CC and
E-UTRA CC, send uplink power control commands to the UE using 1 dB power step size to ensure that the
UE output power measured by the test system is within the Uplink power control window in
Table5.3.3.8.2.3.1.2.2-1 of (Pcmax_Lc - 4 dB) for E-UTRA CC, and of 29 dB below Pcvax 1 t.c for NR CC, for
at least the duration of the Throughput measurement.
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Set the parameters of the CW signal generator for an interfering signal below the aggregated component
carriersaccording to Table 4.1.2.9.1.2.2-2 or Table 4.1.2.9.1.2.2-4. The frequency step sizeis

min{ BW, e/ 215 MHz.

If CW interferer fallsin a gap between Fpi_nigh Of the E-UTRA or NR band and Fo__jow Of the NR or E-UTRA
band, where the corresponding OOB ranges 1 and 2 in Table 4.2.7.1.2-4 of ETSI EN 301 908-13[12] and
Table4.1.2.9.1.2.2-2 or Table 4.1.2.9.1.2.2-4 overlap, then the lower level interferer limit of the overlapping
OOB ranges applies. CW interferer is eliminated from Fp._jow - 15 MHZz to Fpi_pigh + 15 MHz of E-UTRA
carrier.

If FoL_nigh Of the lower E-UTRA or NR band is greater than or equal to the Fo._jow Of the upper NR or E-UTRA
band asin overlapping RX frequency ranges, then the OOB range shall start from the Fp_jow Of the lower
E-UTRA or NR band, and from the Fp__nigh Of the upper NR or E-UTRA band.

For the EN-DC combination listed in Table 4.3.2.9.2.3.2.2-1, exceptions to the requirement specified in
Table4.3.2.9.2.3.2.2-2 are allowed when the second-order intermodulation product of the lower frequency
band UL carrier and the CW interfering signal fully or partially overlaps with the higher frequency band DL
carrier.

M easure the average throughput of NR CC for a duration sufficient to achieve statistical significance
according to clause H.2 of ETSI TS 138 521-3 [3]. Record the frequencies for which the throughput does not
meet the requirements.

Repeat steps from 4 to 5, using an interfering signal above the aggregated component carriers at step 4.

Set the Downlink signal level to the value as defined in Table 4.2.7.1.2-3 of ETSI EN 301 908-13 [12],
Table4.1.2.9.1.2.2-1, or Tabhle 4.1.2.9.1.2.2-3 for E-UTRA CC and NR CC respectively. For NR CC and
E-UTRA CC, send uplink power control commands to the UE using 1 dB power step size to ensure that the
UE output power measured by the test system is within the Uplink power control window in
Table5.3.3.8.2.3.1.2.2-1 of (Pcmax_Lc - 4 dB) for E-UTRA CC, and of 29 dB below Pcvax 1 t.c for NR CC, for
at least the duration of the Throughput measurement.

Set the parameters of the CW signal generator for an interfering signal below the aggregated component
carriers according to Table 4.2.7.1.2-4 of ETS| EN 301 908-13 [12], Table 4.1.2.9.1.2.2-2 or
Table4.1.2.9.1.2.2-4 for E-UTRA CC and NR CC testing respectively. The frequency step sizeis

min{ BW, e/ 215 MHz.

If CW interferer fallsin a gap between Fp._nigh Of the E-UTRA or NR band and Fp._jow Of the NR or E-UTRA
band, where the corresponding OOB ranges 1 and 2 in Table 4.2.7.1.2-4 of ETSI EN 301 908-13 [12],
Table4.1.2.9.1.2.2-2 or Table 4.1.2.9.1.2.2-4 overlap, then the lower level interferer limit of the overlapping
OOB ranges applies. CW interferer is eliminated from Fp._jow - 15 MHZz to Fpi_pigh + 15 MHz of E-UTRA and
NR carriers.

If FoL_nighOf the lower E-UTRA or NR band is greater than or equal to the Fp,_jow Of the upper NR or E-UTRA
band asin overlapping RX frequency ranges, then the OOB range shall start from the Fp._jow Of the lower
E-UTRA or NR band, and from the Fp__nigh Of the upper NR or E-UTRA band.

Measure the average throughput of E-UTRA CC and NR CC respectively for a duration sufficient to achieve
statistical significance according to clause H.2 of ETSI TS 138 521-3 [3]. Record the frequencies for which the
throughput does not meet the requirements.

10) Repeat stepsfrom 8to 9, using an interfering signal above the aggregated component carriers at step 8).

NOTE: The purpose of the Uplink power control window is to ensure that the actual UE output power is no

greater than the target power level, and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-3 [3], annex F, clause F.4.
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Table 5.3.3.8.2.3.1.2.2-1: Uplink power control window for EN-DC

Uplink power control window (dB) for each BWchanne and carrier centre frequency

E-UTRA BWchanne < 20 MHZz

Fc (GHz) NR BWchanne € 20 MHz 20 MHz < NR BWchanne < 40 MHZz 40 MHz < NR BWchanne £ 100 MHZ

NR: Fc =3 NR CC E-UTRA CC NR CC E-UTRA CC NR CC E-UTRA CC
E-UTRA: Fc £3 -0,7t03,1 -0,7t0 3,4 -0,7t03,1 -0,7t0 3,4 -1,4t04,1 -14t04,1

NR: Fc = 3; NR CC E-UTRA CC NR CC E-UTRA CC NR CC E-UTRA CC
E-UTRA: 3,0<Fc = -1to 3,4 -1t03,7 -l1t0 3,4 -1t03,7 -14t04,1 -1,4t04,1

4,2

NR: 3,0<Fc 4,2 NR CC E-UTRA CC NR CC E-UTRA CC NR CC E-UTRA CC
E-UTRA: Fc 4,2 -1t0 34 -1t03,7 -1t0 34 -1t03,7 -16t04,3 -1,6 t0 4,3

NR: 4,2<Fc £6,0 NR CC E-UTRA CC NR CC E-UTRA CC NR CC E-UTRA CC
E-UTRA: Fc £4,2 -1,3t0 3,7 -13t04 -1,5t03,9 -1,5t04,2 -16t04,3 -16t04,3

5.3.3.8.2.3.1.3

5.3.3.8.2.3.1.31

Narrowband blocking

Initial conditions

Sameinitia conditionsasin clause 5.1.3.8.1.1.3.1 for the NR carrier with the following exceptions:

Theinitial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel
bandwidth as specified in Table 5.3.3.0.2-1.

For Initial conditionsasin clause 5.1.3.8.1.1.3.1, add step 2.1 and step 3.1 asfollows:
2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508-1 [13], clause 4.4.3.

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

Step 6 of Initial conditionsasin clause 5.1.3.8.1.3.1.1 isreplaced by:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508 [4], clause 4.5.

Add step 7 to Initial conditionsin clause 5.1.3.8.1.1.3.1 asfollows:

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

5.3.3.8.2.3.1.3.2 Procedure

Same test procedure asin clause 5.1.3.8.1.1.3.2 for the NR Carrier.

5.3.3.8.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.9.2.3.2 in order to show compliance.

5.3.3.8.214 Void

5.3.3.8.24 Receiver blocking for Inter-Band EN-DC including FR2
5.3.3.8.24.1 Method of test

5.3.38.24.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.3.3.8.2.4.1.1-1. The details of the uplink Reference Measurement Channels (RMC) are specified in clauses A.2
and A.3inETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement are specified in

clause C.2in ETSI TS 138 521-2 [2]. The details of the OCNG patterns used are specified in clause A.5in ETSI
TS138521-2[2].

Table 5.3.3.8.2.4.1.1-1: Test Configuration Table

Initial Conditions

Test Environment as specified in ETSI TS 138 508-1 [4], Normal
clause 4.1
Test Frequencies as specified in ETSI TS 138 508-1 [4], Mid range
clause 4.3.1
Test Channel Bandwidths as specified in ETSI TS 138 508-1 [4], |50 MHz, 100 MHz
clause 4.3.1
Test SCS as specified in Table 1.2-6 120 kHz
Test Parameters
Test ID Downlink Configuration Uplink Configuration
Modulation RB allocation Modulation RB allocation
1 CP-OFDM QPSK note DFT-s-OFDM QPSK note
NOTE: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1 in ETSI TS 138 521-2 [2].
1) Connection between SS and UE isshown in ETS| TS 138 508-1 [4], annex A, in Figure A.3.1.4.1 for TE

diagram and clause A.3.4 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signalsareinitially set up according to clauses C.0, C.1 and C.3.1in ETSI TS 138 521-2 [2], and
uplink signals according to clauses G.0, G.1 and G.3.1in ETSI TS 138 521-2 [2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 in ETSI
TS 138 521-3 [3] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) TheDL and UL Reference Measurement channels are set according to Table 5.3.3.8.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UEisin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

7) OntheE-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimerDedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table4.6-1in ETS TS 138 521-3 [3], under clause 4.6.

5.3.3.8.24.1.2 Procedure

1) Setthe UE inthe Rx beam peak direction found with a 3D EIRP scan as performed in clause K.1.2 in ETS
TS 138521-2[2]. Allow at least BEAM_SELECT_WAIT_TIME (see note) for the UE Rx beam selection to
complete.

2)  SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to
Table5.3.3.8.2.4.1.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3)  SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for

C_RNTI to schedule the UL RMC according to Table 5.3.3.8.2.4.1.1-1. Since the UL has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
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4)  Send Uplink power control commands to the UE (less or equal to 1 dB step size should be used), to ensure that
the UE output power measured by the test system is within the Uplink power control window in
Table5.2.3.7.1.1.2-10f the target power level in Table 4.2.2.9.1.2-1, for at least the duration of the throughput
measurement.

5)  Perform the Blocking measurement procedure as stated in clause K.1.8 in ETSI TS 138 521-2 [2] using
Downlink signal level and Interferer signal level as defined in Table 7.6.2.5-1in ETSI TS 138 521-2 [2].
Modulated interferer signal characteristics as defined in annex D in ETSI TS 138 521-2 [2]. Measure
throughput for a duration sufficient to achieve statistical significance according to clause H.2 in ETS
TS138521-2[2].

6) Repeat steps using interfering signals specified in Table 7.6.2.5-1 in ETSI TS 138 521-2 [2]. The ranges are
covered in steps equal to the interferer bandwidth. Interferer frequencies should be chosen starting with an
offset nearest to the centre frequency and sweep outwards towards the band edges. In order to ensure that full
range istested for interferer frequency, run last test steps at frequency equal to Finterferer range limit defined
at the corresponding band edge.

NOTE: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

5.3.3.8.24.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.9.2.4.2 in order to show compliance.
5.3.3.8.25 Receiver blocking for Inter-Band EN-DC including both FR1 and FR2

5.3.3.8.2.5.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.8.2.3.1 and clause 5.3.3.8.2.4.1
respectively. The EN-DC requirements for spurious emissions apply and are tested as part of the EN-DC within FR1
and EN-DC including FR2 test casesin clause 5.3.3.8.2.

5.3.3.8.2.5.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.9.2.5.2 in order to show compliance.

5.3.3.9 Receiver Spurious Response

5.3.3.9.1 Void

5.3.3.9.2 Receiver Spurious Response for EN-DC

5.3.3.9.21 Void

5.3.3.9.2.2 Void

5.3.3.9.2.3 Receiver Spurious Response for Inter-Band EN-DC within FR1
5.3.3.9.2.3.1 Method of test

5.3.3.9.23.1.1 Initial conditions

The initial conditions shall be the same asin clause 5.3.3.8.2.3.1.2.1 in order to test spurious responses obtained in
clause 5.3.3.8.2.3.1.2 under the same conditions.

5.3.3.9.2.3.1.2 Procedure

1) SStransmits PDSCH viaPDCCH DCI format 1A and PDCCH DCI format 1 1 for C_RNTI to transmit the
DL RMC according to Table 5.3.3.8.2.3.1.2.1-1 on E-UTRA CC and NR CC respectively. The SS sends
downlink MAC padding bits on the DL RMC.
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SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 and DCI
format 0_1 for C_RNTI to schedule the UL RMC according to Table 5.3.3.8.2.3.1.2.1-1 on E-UTRA CC and
NR CC respectively. Since the UL has no payload and no loopback datato send the UE sends uplink MAC
padding bits on the UL RMC.

Set the Downlink signal level to the value as defined in Table 4.2.8.1.2-1 of ETSI EN 301 908-13 [12],
Table4.1.2.10.1.2-1, or Table 4.1.2.10.1.2-2 for E-UTRA CC and NR CC respectively. For NR CC and
E-UTRA CC, send uplink power control commands to the UE using 1 dB power step size to ensure that the
UE output power measured by the test system is within the Uplink power control window in
Table5.3.3.8.2.3.1.2.2-1 of (Pcmax_Lc - 4 dB) for E-UTRA CC, and of 29 dB below Pcvax 1 f,c for NR CC, for
at least the duration of the Throughput measurement.

Set the parameters of the CW signal generator for an interfering signal according to Table 4.1.2.10.1.2-3. The
spurious frequencies are taken from records in test proceduresin clause 5.3.3.8.2.3.1.2.2.

For the spurious frequency, measure the average throughput of NR CC for a duration sufficient to achieve
statistical significance according to clause H.2 of ETSI TS 138 521-3 [3].

Set the Downlink signal level to the value as defined in Table 4.2.8.1.2-1 of ETSI EN 301 908-13 [12],
Table4.1.2.10.1.2-1, or Table 4.1.2.10.1.2-2 for E-UTRA CC and NR CC respectively. For NR CC and
E-UTRA CC, send uplink power control commands to the UE using 1 dB power step size to ensure that the
UE output power measured by the test system is within the Uplink power control window in
Table5.3.3.8.2.3.1.2.2-1 of (Pcmax_Lc - 4 dB) for E-UTRA CC, and of 29 dB below Pcvax 1 1.c for NR CC, for
at least the duration of the Throughput measurement.

Set the parameters of the CW signal generator for an interfering signal according to Table 4.1.2.10.1.2-3. The
spurious frequencies are taken from records in test proceduresin clause 5.3.3.8.2.3.1.2.2 for E-FUTRA CC and
NR CC testing respectively.

For the spurious frequency, measure the average throughput of E-UTRA CC and NR CC respectively for a
duration sufficient to achieve statistical significance according to clause H.2 of ETSI TS 138 521-3 [3].

NOTE: The purpose of the Uplink power control window is to ensure that the actual UE output power is no

greater than the target power level, and as close as possible to the target power level. The relationship
between the Uplink power control window, the target power level and the corresponding possible actual
UE Uplink power window isillustrated in ETSI TS 138 521-3 [3], annex F, clause F.4.

5.3.3.9.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.10.2.3.2 in order to show compliance.

5.3.39.24 Void
5.3.3.9.25 Receiver Spurious Response for Inter-Band EN-DC including both FR1 and FR2
5.3.3.9.25.1 Method of test

The conducted requirements are tested separately asin clause 5.3.3.9.2.3. The requirement is sufficiently verified in
clause 5.3.3.9.2.3 and no additional test isrequired.

5.3.3.9.25.2 Test requirements

Clause 5.3.3.9.2.3.2 applies.
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5.3.3.10 Receiver Intermodulation Characteristic

5.3.3.10.1 Void

5.3.3.10.2 Wideband Intermodulation for EN-DC

5.3.3.10.2.1 Void

5.3.3.10.2.2 Void

5.3.3.10.2.3 Wideband Intermodulation for Inter-Band EN-DC within FR1
5.3.3.10.2.3.1 Method of test

5.3.3.10.2.3.1.1 Initial conditions

Same initial conditionsasin clause 5.1.3.10.1.1 for the NR carrier with the following exceptions:

Theinitial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel
bandwidth as specified in Table 5.3.3.0.2-1.

For Initia conditionsasin clause 5.1.3.10.1.1.1, the following steps are added to configure E-UTRA component:

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3. The
E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

Step 6 of Initial conditionsasin clause 5.1.3.10.1.1.1 is replaced by:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.10.2.3.1.2 Procedure
Sametest procedure asin clause 5.1.3.10.1.1.2 for NR Carrier.

5.3.3.10.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.11.2.3.2 in order to show compliance.

5.3.3.10.24 Void
5.3.3.10.2.5 Receiver Intermodulation for Inter-Band EN-DC including both FR1 and FR2
5.3.3.10.2.5.1 Method of test

The conducted requirements are tested separately asin clause 5.3.3.10.2.3.1. The requirement is sufficiently verified in
clause 5.3.3.10.2.3 and no additional test is required.

5.3.3.10.2.5.2 Test requirements
Clause 5.3.3.10.2.3.2 applies.
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5.3.3.11 Receiver Spurious Emissions

5.3.3.11.1 Void

5.3.3.11.2 Receiver Spurious Emissions for EN-DC

53.3.11.21 Void

5.3.3.11.2.2 Void

5.3.3.11.2.3 Receiver Spurious Emissions for Inter-Band EN-DC within FR1
5.3.3.11.2.3.1 Method of test

5.3.3.11.23.11 Initial conditions

Same initial conditionsasin clause 5.1.3.11.1.1 for the NR carrier with the following exceptions:

Theinitial test configurations for E-UTRA consist of test frequency based on E-UTRA operating band and test channel
bandwidth as specified in Table 5.3.3.0.2-1.

For Initia conditionsasin clause 5.1.3.11.1.1.1, the following steps are added to configure E-UTRA component:

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3. The
E-UTRA downlink signal level, uplink signal level are set according to Table 5.3.3.0.2-1 and propagation
conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

7) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimer Dedicated | E to infinity and disable downlink and uplink scheduling, al as per
Table 5.3.3.0.2-1 under clause 5.3.3.0.2.

Step 6 of Initial conditionsasin clause 5.1.3.11.1.1.1 isreplaced by:

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4] clause 4.5.

5.3.3.11.2.3.1.2 Procedure
Sametest procedure asin clause 5.1.3.11.1.1.2 for NR Carrier.

5.3.3.11.2.3.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.12.2.3.2 in order to show compliance.

5.3.3.11.2.4 Void

5.3.3.11.24 Receiver Spurious Emissions for Inter-Band EN-DC including FR2
5.3.3.11.24.1 Method of test

53.3.11.24.1.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.
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The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and
sub-carrier spacing based on NR operating bands specified in Table 1.2-6. All of these configurations shall be tested
with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in
Table5.3.3.11.2.4.1.1-1. The details of the uplink and downlink Reference Measurement Channels (RMCs) are
specified in clauses A.2 and A.3in ETSI TS 138 521-2 [2]. Configurations of PDSCH and PDCCH before measurement
are specifiedin clause C.2in ETSI TS 138 521-2 [2].

Table 5.3.3.11.2.4.1.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in ETSI Normal
TS 138 508-1 [4], clause 4.1
Test Frequencies as specified in ETSI Low range, Mid range, High range

TS 138 508-1 [4], clause 4.3.1

Test Channel Bandwidths as specified in  |Highest
ETSI TS 138 508-1 [4], clause 4.3.1

Test SCS as specified in Table 1.2-6 Highest
Test Parameters
Downlink Configuration Uplink Configuration
Test ID Mod'n RB allocation Mod'n RB allocation
1 N/A 0 N/A 0

NOTE:  The specific configuration of uplink and downlink are defined in Table 7.3.2.4.1-1 in ETSI

TS 138 521-2 [2].

1) Connection between SSand UE isshown in ETS| TS 138 508-1 [4], annex A, Figure A.3.3.1.1 for TE
diagram and Figure A.3.4.1.1 for UE diagram.

2) The parameter settings for the cell are set up according to ETSI TS 138 508-1 [4], clause 4.4.3.

2.1) The parameter settings for E-UTRA cell are set up according to ETSI TS 136 508 [13], clause 4.4.3.

3) Downlink signals areinitially set up according to clauses C.0, C.1, C.2, C.3.1, and uplink signals according to
clausesG.0, G.1, G.2, G.3.1in ETSI TS 138 521-2 [2].

3.1) The E-UTRA downlink signal level, uplink signal level are set according to Table4.7-1 in ETSI
TS 138 521-2 [2] and propagation conditions are set according to clause B.0 of ETSI TS 136 521-1 [11].

4) TheDL and UL Reference Measurement channels are set according to Table 5.3.3.11.2.4.1.1-1.

5)  Propagation conditions are set according to clause B.0in ETSI TS 138 521-2 [2].

6) Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On according to ETSI TS 138 508-1 [4], clause 4.5.

5.3.3.11.24.1.2 Procedure

1) Select any of the three Alignment Options (1, 2 or 3) from Tables N.2-1 through N.2-3in ETS|
TS 138 521-2 [2] to mount the DUT inside the QZ.

1.1) Onthe E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set
TimeAlignmentTimerDedicated | E to infinity and disable downlink and uplink scheduling, all as per
Table 4.7-1 under clause 4.7 in ETSI TS 138 521-3 [3].

2) If there-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak
direction is within zenith angular range 0° < 6 <90° for the alignment option selected in step 1; position the
devicein DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith
angular range 90° < 6 < 180° for DUT Orientation 1 for the alignment option selected in step 1. If the
re-positioning concept is not applied, position the devicein DUT Orientation 1.

3) Setthe UEinthe Inband Tx beam peak direction found with a 3D EIRP scan as performed in clause K.1.1 of

ETSI TS 138 521-2 [2] using the uplink configuration in clause 5.2.3.1.1. Allow at least
BEAM_SELECT_WAIT_TIME (see note 3) for the UE Tx beam selection to complete.
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4) SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETS
TS138508-1 [4], clause 4.9.2 using condition Tx only.

5)  Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K
ETSI TS 138 521-2 [2] if the re-positioning concept is applied (see note 4). Step (a) is optional and applicable
only if SNR (test requirement level in Table 4.2.2.10.1.2-1 minus offset value minus noise floor of the test
system) > 0 dB is guaranteed.

a) Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power
level according to the proceduresin Annex K of ETSI TS 138 521-2 [2], using coarse TRP measurement
grid selection criteriaas per Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3in ETSI TS 138 521-2 [2]. The
measurement is completed in both polarizations € and ¢ over frequency range and measurement
bandwidth according to Table 4.2.2.10.1.2-1. Optionally, alarger and non-constant measurement
bandwidth than that of Table 4.2.2.10.1.2-1 may be applied. The measurement period shall capture the
active time dots. For each spurious emission frequency with coarse TRP identified to be less than the
offsetslisted in Tables 6.5.3.1.4.2-1 through 6.5.3.1.4.2-3 in ETS| TS 138 521-2 [2] from the TRP limit
according to Table 4.2.2.10.1.2-1, either continue with another coarse TRP procedure and corresponding
offset according to step (a) or continue with fine TRP procedures according to step b).

Different coarse TRP grids and corresponding offset values may be used for different frequencies.
Multiple coarse TRP grids measurements with the corresponding offset values can be performed before
the fine TRP measurement grid is applied. The coarse TRP grids and offset values used shall be recorded
in the test report.

b) Measure fine TRP measurements according to proceduresin annex K in ETSI TS 138 521-2 [2], using
fine TRP measurement grid selection criteria as per Table M.4.5-3inannex M in ETSI TS 138 521-2 [2],
for each of the spurious emission frequency identified in step a). Apply a measurement bandwidth
accordingto Table 7.9.5-1 or Table 7.9.5-2in ETSI TS 138 521-2 [2].

6) SSdeactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in ETSI
TS 138508-1[4], clause 4.9.3.

NOTE 1: The frequency range defined in Table 7.9.5-1 or Table 7.9.5-2in ETSI TS 138 521-2 [2] may be split into
ranges. For each range, a different test system, e.g. antenna and/or chamber, may be used. To pass the test
case all verdicts of the frequency ranges should pass.

NOTE 2: Void.
NOTE 3: The BEAM_SELECT_WAIT_TIME default value is defined in clause K.1.1in ETSI TS 138 521-2 [2].

NOTE 4: If the (in-band) beam peak is within 0°< 6 < 90°: perform first hemispherical TRP scan (0°< 6 <90°) in
DUT Orientation 1 and second hemispherical TRP scan (90°>6 > 0°) in DUT Orientation 2. If the (in-
band) beam peak is within 90°<6<180°: perform first hemispherical TRP scan (0°< 6 < 90°) in DUT
Orientation 2 and second hemispherical TRP scan (90°>6 > 0°) in DUT Orientation 1. The DUT with
UBF activated needs to be re-positioned during the test.

5.3.3.11.2.4.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.12.2.4.2 in order to show compliance.
5.3.3.11.2.5 Receiver Spurious Emissions for Inter-Band EN-DC including both FR1 and FR2

5.3.3.11.25.1 Method of test

The conducted and radiated requirements are tested separately asin clause 5.3.3.11.2.3.1 and clause 5.3.3.11.2.4.1
respectively. The EN-DC requirements for spurious emissions apply and are tested as part of the EN-DC within FR1
and EN-DC including FR2 test casesin clause 5.3.3.11.2.

5.3.3.11.25.2 Test requirements

The results obtained shall be compared to the limitsin clause 4.3.2.12.2.5.2 in order to show compliance.
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Annex A (informative):
Relationship between the present document and the
essential requirements of Directive 2014/53/EU

The present document has been prepared under the Commission's standardi sation request C(2015) 5376 final [i.9] to
provide one voluntary means of conforming to the essential requirements of Directive 2014/53/EU on the harmonisation
of the laws of the Member States relating to the making available on the market of radio equipment and repealing
Directive 1999/5/EC [i.2].

Once the present document is cited in the Official Journal of the European Union under that Directive, compliance with
the normative clauses of the present document givenin Tables A-1 to A-3 confers, within the limits of the scope of the
present document, a presumption of conformity with the corresponding essential requirements of that Directive, and
associated EFTA regulations.

Table A-1: Relationship between the present document and
the essential requirements of Directive 2014/53/EU [i.2] for devices operating in frequency range 1

Harmonised Standard ETSI EN 301 908-25
Requirement Requirement Conditionality
Essential Clause(s) of the
No Description requirements of present u/C Condition
Directive document

1 Transmitter maximum output power 3.2 4.1.2.2 U
2 Transmitter minimum output power 3.2 4.1.2.3 U
3 Transmitter spectrum emission mask 3.2 4.1.2.4 U
4 Transmitter Adjacent Channel 3.2 41.25 U

Leakage Power Ratio
5 Transmitter spurious emissions 3.2 4.1.2.6 U
6 Receiver Reference Sensitivity Level 3.2 4.1.2.7 U
7 Receiver adjacent channel selectivity 3.2 4.1.2.8 U

(ACS)
8 Receiver blocking characteristics 3.2 4.1.2.9 U
9 Receiver spurious response 3.2 4.1.2.10 U
10 |Receiver intermodulation 3.2 41211 U

characteristics
11 |Receiver spurious emissions 3.2 4.1.2.12 U
12 |Transmit OFF power 3.2 4.1.2.13 )

Table A-2: Relationship between the present document and

the essential requirements of Directive 2014/53/EU [i.2] for devices operating in frequency range 2

Harmonised Standard ETSI EN 301 908-25

Requirement Requirement Conditionality
Essential Clause(s) of the
No Description requirements of present u/C Condition
Directive document
1 Transmitter maximum output power 3.2 4.2.2.2 U
2 Transmitter minimum output power 3.2 4.2.2.3 U
3 Transmitter spectrum emission mask 3.2 4.2.2.4 U
4 Transmitter Adjacent Channel 3.2 4225 U
Leakage Power Ratio
5 Transmitter spurious emissions 3.2 4.2.2.6 U
6 Receiver Reference Sensitivity Level 3.2 4.2.2.7 U
7 Receiver adjacent channel selectivity 3.2 42.2.8 U
(ACS)
8 Receiver blocking characteristics 3.2 4.2.2.9 U
9 Receiver spurious emissions 3.2 4.2.2.10 U
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Table A-3: Relationship between the present document and the essential requirements of
Directive 2014/53/EU for devices operating in interworking with other radios

Harmonised Standard ETSI EN 301 908-25

Requirement

Requirement Conditionality

Essential Clause(s) of the
No Description requirements of present u/C Condition
Directive document
1 Transmitter maximum output power 3.2 4.3.2.2 U
2 Transmitter minimum output power 3.2 4.3.2.3 U
3 Transmitter spectrum emission mask 3.2 4324 )
4 Transmitter Adjacent Channel 3.2 43.25 U
Leakage Power Ratio
5 Transmitter spurious emissions 3.2 4.3.2.6 U
6 Receiver Reference Sensitivity Level 3.2 4.3.2.7 U
7 Receiver adjacent channel selectivity 3.2 4.3.2.8 U
(ACS)
8 Receiver blocking characteristics 3.2 4.3.2.9 U
9 Receiver spurious response 3.2 4.3.2.10 U
10 |Receiver intermodulation 3.2 43211 U
characteristics
11  |Receiver spurious emissions 3.2 4.3.2.12 )

Key to columns;

Requirement:

No

Description

A unique identifier for one row of the table which may be used to identify a requirement.

Essential requirements of Directive

A textual reference to the requirement.

Identification of article(s) defining the requirement in the Directive.

Clause(s) of the present document

Identification of clause(s) defining the requirement in the present document unless another document is referenced

explicitly.

Requirement Conditionality:

u/C

Condition

Indicates whether the requirement is unconditionally applicable (U) or is conditional upon the
manufacturer's claimed functionality of the equipment (C).

Explains the conditions when the requirement is or is not applicable for arequirement whichiis
classified "conditional".

Presumption of conformity stays valid only as long as a reference to the present document is maintained in the list
published in the Official Journal of the European Union. Users of the present document should consult frequently the

latest list published in the Official Journal of the European Union.

Other Union legislation may be applicable to the product(s) falling within the scope of the present document.
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Annex B (normative):
Environmental profile

B.1 General

B.1.1 Introduction

This annex specifies the environmental profile of the UE.

B.1.2 Temperature

The UE shall fulfil al the requirementsin the full temperature range of:

Table B.1.2-1: Temperature Test Environment

+15 °Cto +35 °C
-10 °Cto +55 °C

For normal conditions (with relative humidity up to 75 %)
For extreme conditions (see IEC 60068-2-1 [9] and IEC 60068-2-2 [10])

Ouitside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum.
In no case shall the UE exceed the transmitted levels as defined in ETSI TS 138 101-1 [6], for extreme operation.

The normative reference for thisrequirement isETSI TS 138 101-1 [6], clause E.2.1.

Some tests are performed also in extreme temperature conditions. These test conditions are denoted as TL (Temperature
Low, -10 °C) and TH (Temperature High, +55 °C).

B.1.3 Voltage

The UE shall fulfil al the requirementsin the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the
equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not
be higher and the higher extreme voltage shall not be lower than that specified below.

Table B.1.3-1: Voltage Test Environment

Power source Lower extreme Higher extreme Normal conditions

Voltage voltage voltage

AC mains 0,9 x nominal 1,1 x nominal nominal

Regulated lead acid battery 0,9 x nominal 1,3 x nominal 1,1 x nominal

Non regulated batteries:

Leclanché 0,85 x nominal Nominal Nominal

Lithium 0,95 x nominal 1,1 x Nominal 1,1 x Nominal

Mercury/nickel and cadmium 0,90 x nominal Nominal

Ouitside this voltage range the UE, if powered on, shall nhot make ineffective use of the radio frequency spectrum. In no
case shall the UE exceed the transmitted levels as defined in ETSI TS 138 101-1 [6] for extreme operation. In
particular, the UE shall inhibit all RF transmissions when the power supply voltage is below the manufacturer declared
shutdown voltage.

The normative reference for thisrequirement isETSI TS 138 101-1 [6], clause E.2.2.

Some tests are performed also in extreme voltage conditions. These test conditions are denoted as VL (Lower extreme
Voltage) and VH (Higher extreme Voltage).
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B.1.4 Test environment
Where anormal environment is required then the normal conditions shown in clauses B.1.2 and B.1.3 shall be applied.

Where an extreme environment is required then the various combinations of extreme temperatures together with the
extreme voltages shown in clauses B.1.2 and B.1.3 shall be applied. The combinations are:

. Low extreme Temperature/Low extreme Voltage (TL/VL);
. Low extreme Temperature/High extreme Voltage (TL/VH);
. High extreme Temperature/Low extreme Voltage (TH/VL);

. High extreme Temperature/High extreme Voltage (TH/VH).
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Annex C (informative):
Selection of receiver parameters

C.0 Introduction

Receiver parameters under article 3.2 of Directive 2014/53/EU [i.1] listed in ETSI EG 203 336 [i.3] V1.2.1 are analysed
and the parameters which are applicable to the present document are specified in respective clauses. In each clause in
Annex C the definition of the requirement is taken from the ETSI EG 203 336 [i.3].

C.1  Receiver sensitivity

Recelver sensitivity is the ability to receive a wanted signal at low input signal levels while providing a pre-determined
level of performance. Receiver sensitivity is specified in the present document in clauses 4.1.2.7, 4.2.2.7 and 4.3.2.7.

C.2 Receiver co-channel rejection

Receiver co-channel rejection is a measure of the capability of areceiver to receive a wanted signal, without exceeding
agiven degradation, due to the presence of an unwanted signal, both signals being at the nominal frequency of the
receiver.

In frequency bands covered by the present document, any modulation, channel width, centre frequency and data rate
may be used. A combination of many signals of widely different characteristics manifestsitself primarily as an increase
in the noise floor.

Thus, a specific test for co-channel rejection is not included because the co-channel rejection performance of the
receiver combined with the receiver noise figure directly affects the sensitivity performance, which istested. The
required limits for sensitivity ensure that products have the required co-channel rejection.

C.3 Receiver adjacent channel selectivity

Adjacent channel selectivity is ameasure of the receiver capability to receive a wanted modulated signal without
exceeding the general performance criteria stated in the present document due to the presence of an unwanted input
signal in the adjacent channels. Adjacent channel selectivity is specified in the present document in clauses 4.1.2.8,
4.228and 4.3.2.8

C.4  Receiver spurious response rejection

The spurious response rejection is a measure of the capability of the receiver to receive awanted signal without
exceeding a given degradation due to the presence of an unwanted signal at any frequency at which aresponseis
obtained. The frequencies of the adjacent signals (channels) are excluded.

Receiver spurious response rejection is specified in the present document in clauses 4.1.2.10 and 4.3.2.10.

C.5 Receiver blocking

Blocking is a measure of the receiver capability to receive a wanted modulated signal without exceeding a given
degradation due to the presence of an unwanted input signal at any frequencies other than those of the spurious
responses or the adjacent channels or bands. Receiver Blocking is specified in the present document in clauses 4.1.2.9,
4.2.29and 4.3.2.9.
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C.6  Receiver radio-frequency intermodulation

Intermodulation rejection is a measure of the ability of areceiver to operate in the presence of two or more unwanted
signals the frequencies of which have a specific frequency relationship to the wanted signal. Receiver Intermodulation
is specified in the present document in clauses 4.1.2.11 and 4.3.2.11.

C.7 Receiver dynamic range

Receiver dynamic range is defined as the range of the wanted input signal level over which areceiver functionsat a
specified performance level. The lower end of this range is normally the sensitivity of the receiver. The upper end of a
receiver's dynamic range determines how strong a received signal can be before producing degradation due to
overloading.

The UEs are normally deployed far away from BS and for afew UEs which are close to BS, sufficient coupling lossis
also guaranteed due to the antenna high difference between BS and UE. Such that UE will not receive a wanted signal
that is high enough to provide overloading effect. Thus, receiver dynamic range is not included in the present document.

C.8 Receiver unwanted emissions in the spurious domain

As adefault, the limit for unwanted emissionsin the spurious domain referenced at the antenna port should respect
those in ERC/REC 74-01 [i.9]. Receiver spurious emission is specified in the present document in clauses 4.1.2.12,
4.2.2.10and 4.3.2.12.
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Annex D (informative):
Recommended maximum uncertainty values

The measurements described in the present document are based on the following assumptions:

. the measured value related to the corresponding limit is used to decide whether an equipment meets the
requirements of the present document;

. the val ue of the measurement uncertainty for the measurement of each parameter isincluded in the test report.

For the test methods, the recommended values of the maximum measurement uncertainty are calculated and correspond
to an expansion factor (coverage factor) k = 1,96 (which provide a confidence level of 95 % in the case where the
distributions characterizing the actual measurement uncertainties are normal (Gaussian)). Principles for the calculation
of measurement uncertainty are contained in ETSI TR 100 028 [i.5], in particular in annex D of ETSI

TR 100 028-2 [i.5].

The maximum measurement uncertainty values could be found in Annex Fin ETSI 138 521-1 [1], Annex Fin ETS|
TS138521-2[2], and Annex Fin ETS| 138 521-3[3].
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