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<<< START OF CHANGES >>> --- Part 1
Foreword

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

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

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

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

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

The present document is part 3 of a multi-part Technical Specification (TS) covering the New Radio (NR) User Equipment (UE) conformance specification, which is divided in the following parts:



-
3GPP TS 38.521-1 [8]: " NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone" (the present document).
-
3GPP TS 38.521-2 [9]: " NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone".

-
3GPP TS 38.521-3: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”

-
3GPP TS 38.521-4 [22]: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance”.

-
3GPP TS 38.522 [14]: NR; User Equipment (UE) conformance specification; Applicability of RF and RRM test cases;

-
3GPP TS 38.533 [23]: NR; User Equipment (UE) conformance specification; Radio resource management (RRM);

1
Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that contain RF characteristics for carrier aggregation between Range 1 and Range 2 and additional requirements due to NR non-standalone (NSA) operation mode with E-UTRA. 

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances in which tests apply, this is noted in the "definition and applicability" part of the test.

For example only Release 15 and later UE declared to support 5G-NR shall be tested for this functionality. In the event that for some tests different conditions apply for different releases, this is indicated within the text of the test itself.
2
References

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

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

●
For a specific reference, subsequent revisions do not apply.

●
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

Editor’s note: intended to capture more references
[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"

[2]
3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”.
[3]
3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”.
[4]
3GPP TS 38.101-3: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios”.
[5]
3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”.
[6]
3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment".
[7]
3GPP TR 38.905: "NR; Derivation of test points for radio transmission and reception conformance test cases".
[8]
3GPP TS 38.521-1: “ User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone”.
[9]
3GPP TS 38.521-2: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone”.
[10]
3GPP TS 36.521-1: “ Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Conformance testing”

[11]
3GPP TS 36.508: “ Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing”.
[12]
3GPP TS 36.133: “ Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.
[13]
3GPP TS 36.211: "E-UTRA; Physical channels and modulation".
[14]
3GPP TS 38.522: "NR; User Equipment (UE) conformance specification; Applicability of radio transmission, radio reception and radio resource management test cases".

[15]
 Void
[16]
3GPP TS 38.306: "NR: User Equipment (UE) radio access capabilities"

[17]
3GPP TS 36.331: " Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification"

[18]
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification"
[19]
3GPP TS 38.213: “NR; Physical layer procedures for control”
[20]
3GPP TS 36.213: “E-UTRA; Physical layer procedures”
[21]
Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000".
[22]
3GPP TS 38.521-4: “NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 4: Performance”
[23]
3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio resource management (RRM)"

[24]
3GPP TS 36.214: "E-UTRA; Physical layer; Measurements"
3
Definitions, symbols and abbreviations

3.1
Definitions

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

Editor’s note: intended to capture definitions
3.2
Symbols

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

ΔRIB,c
Allowed reference sensitivity relaxation due to support for CA or DC operation, for serving cell c.

ΔTIB,c
Allowed maximum configured output power relaxation due to support for CA or DC operation, for serving cell c
BWE-UTRA_Channel
Channel bandwidth of E-UTRA carrier

BWE-UTRA_Channel_CA
Channel bandwidth of E-UTRA sub-block which is composed of intra-band contiguous CA E-UTRA carriers

BWNR_Channel
Channel bandwidth of NR carrier

BWNR_Channel_CA
Channel bandwidth of NR sub-block which is composed of intra-band contiguous CA NR carriers

Ceil(x)
Rounding upwards; ceil(x) is the smallest integer such that ceil(x) ≥ x

EN-DCACLR
The ratio of the filtered mean power centred on the aggregated sub-block bandwidth ENBW to the filtered mean power centred on an adjacent bandwidth of the same size ENBW
E-UTRAACLR
E-UTRA ACLR

FC
RF reference frequency for the carrier centre on the channel raster
FDL_low
The lowest frequency of the downlink operating band
FDL_high
The highest frequency of the downlink operating band
FUL_low
The lowest frequency of the uplink operating band
FUL_high
The highest frequency of the uplink operating band

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

LCRB
Transmission bandwidth which represents the length of a contiguous resource block allocation

expressed in units of resources blocks

Max()
The largest of given numbers

Min()
The smallest of given numbers
NRACLR
NR ACLR

NRB
Transmission bandwidth configuration, expressed in units of resource blocks

PCMAX
The configured maximum UE output power

RBstart
Indicates the lowest RB index of transmitted resource blocks

Wgap
The sub-block gap between the two sub-blocks

3.3
Abbreviations

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

ACLR
Adjacent Channel Leakage Ratio

ACS
Adjacent Channel Selectivity

A-MPR
Additional Maximum Power Reduction

BCS
Bandwidth Combination Set

CA
Carrier Aggregation

CC
Component Carrier

DC
Dual Connectivity

EN-DC
E-UTRA/NR DC
EVM
Error Vector Magnitude
FR
Frequency Range

ENBW
The aggregated bandwidth of an E-UTRA sub-block and an adjacent NR sub-block
ITU‑R
Radio communication Sector of the International Telecommunication Union

MBW
Measurement bandwidth defined for the protected band
MPR
Allowed maximum power reduction

MSD
Maximum Sensitivity Degradation

MCG
Master Cell Group

NR
New Radio
NS
Network Signalling

NSA
Non-Standalone, a mode of operation where operation of another radio is assisted with another radio

OOB
Out-of-band

OOBE
Out-of-band emission

OTA
Over The Air

PRB
Physical Resource Block
RE
Resource Element

REFSENS
Reference Sensitivity

RF
Radio Frequency
Rx
Receiver
SCG
Secondary Cell Group

SCS
Subcarrier spacing

SEM
Spectrum Emission Mask

SUL
Supplementary uplink

TDM
Time Division Multiplex

Tx
Transmitter

UE
User Equipment

UL-MIMO
Up Link Multiple Antenna transmission

ULSUP
Uplink sharing from UE perspective
4
General

4.1
Relationship between minimum requirements and test requirements

The documents 38.101-3 [4] is interwork specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the TS 38.101-3 [4] is demonstrated by fulfilling the test requirements specified in the present document. 
The Minimum Requirements given in this specification make no allowance for measurement uncertainty (MU). The present document defines test tolerances (TT). These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in TS 38.101-3 [4] to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.

The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by either the “Never fail a good DUT” principle for test tolerance equal to measurement uncertainty (TT = MU) or “Shared Risk” principle for Test Tolerance equal to 0 (TT = 0) Test tolerances lower that measurement uncertainty and greater than 0 (0 < TT < MU) are also considered in this specification..

The “Never fail a good DUT” and the “Shared Risk”principles are defined in Recommendation ITU‑R M.1545 [21].
4.2
Applicability of minimum requirements

a)
In TS 38.101-3 [4] the Minimum Requirements are specified as general requirements and additional requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be met in all scenarios

b)
For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements.

c)
The spurious emissions power requirements are for the long-term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal.

d)
Terminal that supports EN-DC configuration shall meet E-UTRA requirements as specified in TS 36.101 [4] and NR requirements as in TS 38.101-1 [2] and TS 38.101-2 [3] unless otherwise specified in this specification.e)
All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same uplink-downlink and special subframe configurations in the PCell and SCells for SA.
e)
All the requirements for intra-band contiguous and non-contiguous EN-DC apply under the assumption of the same uplink-downlink and special subframe configurations in the E-UTRA and slot format indicated by UL-DL-configuration-common  in the NR for the EN-DC.
f)
For EN-DC combinations with CA configuarations for E-UTRA and/or NR, all the requirements for E-UTRA and/or NR all the requirements for E-UTRA and/or NR intra-band contiguous and non-contiguous CA apply under the assumption of the same slot format indicated by UL-DL-configuration-common in the PSCell and SCells for NR and the same uplink-downlink and special subframe configurations in Pcell and SCells for E-UTRA.

A terminal which supports an inter-band EN-DC configuration shall support the same E-UTRA bandwidth combination sets it signals the support for in E-UTRA CA configuration part of E-UTRA – NR DC and shall support the same NR bandwidth combination sets it signals the support for in NR CA configuration part of E-UTRA – NR DC.

A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.

Terminal that supports inter-band NR-DC between FR1 and FR2 configuration shall meet the requirements for corresponding CA configuration (suffix A), unless otherwise specified.
4.3
Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2nd level sub-clause, shown in Table 4.3-1.

Table 4.3-1: Definition of suffixes

	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA) between FR1 and FR2

	B
	Dual-Connectivity (DC) with and without SUL including UL sharing from UE perspective, inter-band NR DC between FR1 and FR2

	
	

	D
	UL MIMO


4.4
Test points analysis

The information on test point analysis and test point selection including number of test points for each test case is shown in TR 38.905 [7] clause 4.3.

4.5
Applicability and test coverage rules

(1) The applicability and test coverage rules for EN-DC only capable devices shall include the following:

(a) Test all the EN-DC exception test requirements as per test procedures in TS38.521-3.

(b) Test all the EN-DC FR2 non-exception test requirements in TS38.521-3 with test procedures which refer appropriately back to TS38.521-2. Test only one EN-DC combination per FR2 band for each EN-DC configuration as defined in section 5.5B of 38.101-3 using LTE anchor agnostic approach.

(c) Test all the EN-DC FR1 non-exception test requirements in TS38.521-3 with test procedures which refer appropriately back to TS38.521-1. Test only one EN-DC combination per FR1 band for each EN-DC configuration as defined in section 5.5B of 38.101-3using LTE anchor agnostic approach.

(2) The applicability and test coverage rules for Standalone and EN-DC capable devices shall include the following:

(a) Test all the EN-DC exception test requirements as per test procedures in TS38.521-3.

(b) Test all the Standalone FR2 test requirements as per test procedures in TS38.521-2. This also fulfils coverage for all non-exception EN-DC FR2 test requirements 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) Test all the Standalone FR1 test requirements as per test procedures in TS38.521-1. This also fulfils coverage for all non-exception EN-DC FR1 test requirements 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.

4.5.1
Test coverage across 5G NR architecture options

The test cases in this specification cover both Standalone (FR1+FR2 CA without DC) as well as Non-Standalone FR1 and FR2 (E-UTRA and 5G NR interworking) testing. Below shall be the understanding with respect to coverage across 5G NR architecture options:

1)
Unless otherwise stated within the test case, it shall be understood that test requirements are agnostic of the NSA architecture option configured within the test. The test coverage across NSA options shall be considered fulfilled by execution of the NSA test case in one NSA option. Subsequently the test execution and test results can be leveraged to other NSA options.

2)
Only one SA or NSA architecture option type is identified and utilized in the definition of each test case within this test specification. NSA test cases are configured using Connectivity EN-DC i.e. NSA Option 3 and Standalone (SA) test cases are configured using Connectivity NR i.e. SA Option 2 which shall be the default architecture options used for NSA and SA test execution respectively.

3)
If a UE does not support NSA Option 3, any other supported NSA option can be configured to execute the test. This is accomplished by appropriately picking the generic procedure parameter from Table 4.5.1-2. The leverage rule detailed in (1) would apply.

Table 4.5.1-1: Generic procedure parameter summary for SA

	Generic Procedure Parameter to use in Initial Conditions
	Description
	5G NR SA Architecture Option supported by UE

	Connectivity
	NR
	NG-RAN NR Radio Access
	SA Option 2

	
	E-UTRA
	NG-RAN E-UTRA Radio Access
	SA Option 5


Editor’s Note: Any additional test config details needed for SA Option 5 is FFS.

Table 4.5.1-2: Generic procedure parameter summary for NSA

	Generic Procedure Parameter to use in Initial Conditions
	Description
	5G NR NSA Architecture Option supported by UE

	Connectivity
	NSA
	
	

	
	EN-DC
	E-UTRA-NR Dual Connectivity
	NSA Option 3

	
	NGEN-DC
	NG-RAN E-UTRA-NR Dual Connectivity
	NSA Option 4

	
	NE-DC
	NR-E-UTRA Dual Connectivity
	NSA Option 7


Editor’s Note: Any additional test config details needed for NSA Options 4 and 7 are FFS.

4.6
E-UTRA configuration for EN-DC FR1 tests applying the E-UTRA anchor-agnostic approach

This section applies to EN-DC test cases where E-UTRA anchor needs to be configured as per the anchor-agnostic approach outlined in section 6.1 and 7.1 of TS 38.101-3 [4].The LTE 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 section ensures establishment of such conditions.

For baseline configuration, the E-UTRA carrier will be configured for each test case in section 6 and 7 as defined in the equivalent standalone E-UTRA test in TS 36.521-1. However, the below exceptions defined in Table 4.6-1, 4.6-2, 4.6-3, 4.6-4 and 4.6-5 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.
Table 4.6-1: 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 4.6-2)
	As defined in TS 36.508 for the LTE band under test

	Bandwidth during and after connection setup
	5 MHz (See Table 4.6-2)
	Supported by all LTE bands.

	DL signal levels during connection setup
	RS EPRE -85.0 dBm/15kHz
	DL physical channels as defined in Annex C0, C.1, C.2 and Annex C.3 of TS 36.521-1

36.521-1 annex C.0 defines the default DL power level of RS EPRE to be -85dBm/15kHz.

	UL Signal levels during connection setup
	PUSCH Power
	Attained by enabling open loop power control and setting up UL signal levels according to Annex H.0, H.2 and H.3 of TS 36.521-1

	DL/UL RMC after connection setup
	0 RB allocation on both DL and UL (see Table 4.6-2)
	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 doesn’t look for TA adjustments (See Table 4.6-5)

	CQI Reports and SRS after connection setup
	Disabled (See Table 4.6-3 and 4.6-4)
	Disable periodic and aperiodic CQI reports to ensure none of these transmissions occur 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 4.6-2: E-UTRA Test Configuration Table

	E-UTRA Test Parameters

	E-UTRA Channel Bandwidth
	E-UTRA Test Frequency
	Downlink
	Uplink

	
	
	Modulation
	RB allocation
	Modulation
	RB allocation 

	5 MHz2
	MidRange1
	N/A
	0
	N/A
	0

	NOTE 1:
E-UTRA Test Frequency as specified in TS 36.508 [11] subclause 4.3.1.

NOTE 2:
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 subclause 5.3B.1 and indicate within test case if it is different than 5 MHz.


Table 4.6-3: CQI-ReportConfig-DEFAULT: Additional E-UTRA Anchor Configuration

	Derivation Path: TS 36.508 [7] 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
	
	

	  cqi-ReportPeriodic
	NOT PRESENT
	
	

	}
	
	
	


Table 4.6-4: PhysicalConfigDedicated-DEFAULT: Additional E-UTRA Anchor Configuration
	Derivation Path: TS 36.508 [7] 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 4.6-5: MAC-MainConfig-RBC: Additional E-UTRA Anchor Configuration

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	


4.7
E-UTRA configuration for EN-DC FR2 tests applying the E-UTRA anchor-agnostic approach

This section applies to EN-DC test cases where E-UTRA anchor needs to be configured as per the anchor-agnostic approach outlined in section 6.1 and 7.1 of TS 38.101-3 [4].The LTE 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 section ensures establishment of such conditions.

For baseline configuration, the E-UTRA carrier will be configured for each test case in section 6 and 7 as defined in the equivalent standalone E-UTRA test in TS 36.521-1. However, the below exceptions defined in Table 4.7-1 to 4.7-7 are applied to ensure that the E-UTRA anchor resources do not interfere with NR operation.
Since the 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 combination under test.
Table 4.7-1: 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 4.7-2)
	As defined in TS 36.508 for the LTE band under test

	Bandwidth during and after connection setup
	5 MHz (See Table 4.7-2)
	Supported by all LTE bands.

	DL signal levels
	See table 4.7-3
	DL physical channels as defined in Annex C0, C.1, C.2 and Annex C.3 of TS 36.521-1

	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 Annex H.0, H.2 and H.3 of TS 36.521-1 with the exception for power control message exception defined in Table 4.7-5

	DL/UL RMC after connection setup except for UBF transmission
	0 RB allocation on both DL and UL (see Table 4.7-2)
	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 doesn’t look for TA adjustments (See Table 4.7-7)

	CQI Reports and SRS after connection setup
	Disabled (See Table 4.7-4 and 4.7-6)
	Disable periodic and aperiodic CQI reports to ensure none of these transmissions occur 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 4.7-2: E-UTRA Test Configuration Table

	E-UTRA Test Parameters

	E-UTRA Channel Bandwidth
	E-UTRA Test Frequency
	Downlink
	Uplink

	
	
	Modulation
	RB allocation
	Modulation
	RB allocation 

	5 MHz2
	MidRange1
	N/A
	0
	N/A
	0

	NOTE 1: E-UTRA Test Frequency as specified in TS 36.508 [11] subclause 4.3.1

NOTE 2: 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 subclause 5.3B.1 and indicate within test case if it is different than 5 MHz.


Table 4.7-3: Default Downlink power levels for E-UTRA anchor

	
	Unit
	Band Group
	Channel Bandwidth

	
	
	
	1.4 MHz
	3 MHz
	5MHz
	10MHz
	15 MHz
	20 MHz

	RS EPRE
	dBm/15kHz
	FDD_A, TDD_A
	N/A
	N/A
	≥ -120.0
	N/A
	N/A
	N/A

	
	
	FDD_B1, TDD_B1
	N/A
	N/A
	≥ -119.5
	N/A
	N/A
	N/A

	
	
	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 RSRP reference point as defined in TS 36.214 [24]
Note 2: E-UTRA Band groups are defined in TS 36.133 [12] clause 3.5.1.


Table 4.7-4: CQI-ReportConfig-DEFAULT: Additional E-UTRA Anchor Configuration

	Derivation Path: TS 36.508 [7] 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
	
	

	  cqi-ReportPeriodic
	NOT PRESENT
	
	

	}
	
	
	


Table 4.7-5: UplinkPowerControlCommon-DEFAULT : Additional E-UTRA Anchor Configuration

	Derivation Path: TS 36.508 [7] clause 4.6.3, UplinkPowerControlCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	UplinkPowerControlCommon-DEFAULT ::= SEQUENCE {
	
	
	

	  p0-NominalPUSCH
	-60 (-60 dBm)
	To attain maximum power from the DUT
	

	}
	
	
	


Table 4.7-6: PhysicalConfigDedicated-DEFAULT: Additional E-UTRA Anchor Configuration
	Derivation Path: TS 36.508 [7] 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 4.7-7: MAC-MainConfig-RBC: Additional E-UTRA Anchor Configuration

	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	  timeAlignmentTimerDedicated
	Infinity
	
	


<<< END OF CHANGES >>>  --- Part 1
<<< START OF CHANGES >>> --- Part 2
6.2B.2.1.4
Test description
6.2B.2.1.4.1
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 condition part is separated in two sub tests to verify different aspects of MPR. Sub test 2 is only applicable to UE’s supporting dynamic power sharing.

1.
Sub test: with transmission overlap for all UE’s

The initial test configurations consist of environmental conditions, test frequencies and test channel bandwidths based on NR operating bands specified in clause 5.3B.1.2, channel bandwidths and sub-carrier spacings for the NR cell specified in TS 38.521-1 [8] clause 5.3 and channel bandwidth for the E-UTRA cell are specified in TS 36.521-1 [10] clause 5.4.2. All of these configurations shall be tested with applicable test parameters for each EN-DC combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.4B.2.1.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 36.521.1 [10] Annex C.2 and in TS 38.521-1 [8] Annex C.2 for E-UTRA CG and NR CG respectively.

Table 6.2B.2.1.4.1-1: Test configuration table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [6] subclause 4.3.1
	Low range, High range

	Test EN-DC bandwidth combination as specified in Table 5.3B.1.3-1
	Lowest NRB_agg, Highest NRB_agg

(Note 2)

	Test SCS for the NR cell as specified in TS 38.521-1 [8] Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	Test ID
	Freq
	Downlink Configuration
	EN-DC Uplink Configuration

	
	
	
	E-UTRA Cell
	NR Cell

	
	
	
	Modulation
	RB allocation
	Modulation
	RB allocation (NOTE 1)

	1
	Default
	N/A
	16QAM
	Outer_Full
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	2 (Note 3)
	Default
	
	16QAM
	Outer_1RB_Left
	DFT-s-OFDM QPSK
	Edge_1RB_Right

	3 (Note 4)
	Default
	
	16QAM
	Outer_1RB_Right
	DFT-s-OFDM 16QAM
	Edge_1RB_Left

	4
	Default
	
	16QAM
	Outer_Full
	CP-OFDM 64QAM
	Outer_Full

	5
	Default
	
	16QAM
	Outer_Full
	CP-OFDM 256QAM
	Outer_Full

	6
	Default
	
	16QAM
	0
	DFT-s-OFDM 64QAM
	Outer_Full

	NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 in TS 38.521-1 [8].

NOTE 2: If the UE supports multiple CC combinations in the EN-DC configuration with the same NRB_agg, select the combination to test as follows:

· Lowest ENBW: NR component with lowest NRB is tested.

· Highest ENBW: NR component with highest NRB is tested.

NOTE 3: Applicable when E-UTRA cell carrier frequency is lower than NR cell carrier.

NOTE 4: Applicable when NR cell carrier frequency is lower than E-UTRA cell carrier.

NOTE 5: Outer_Full defined as the transmission bandwidth configuration NRB per channel bandwidth for the E-UTRA component as indicated in TS 36.521 [10] 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.

NOTE 6: DFT-s-OFDM PI/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.


1.1. Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, Figure A.3.1.1 for TE diagram and section A.3.2.1 for UE diagram.

1.2. The parameter settings for the E-UTRA cell are set up according to TS 36.508 [11] subclause 4.4.3, and the parameter settings for the NR cell are set up according to TS 38.508-1 [6] subclause 4.4.3.

1.3. Downlink signals are initially set up according to TS 36.521-1 [10] Annex C.0 and TS 38.521-1 [8] Annex C.0 for E-UTRA CG and NR CG respectively, and uplink signals according to TS 36.521-1 [10] Annex H and TS 38.521-1 [8] Annex G for E-UTRA CG and NR CG respectively.

1.4. NR downlink signals are initially set up according to Annex C.0, C.1, and C.2 and uplink signals according to Annex G.0, G.1, G.2, and G.3.0 of TS 38.521-1[8].

1.5. The UL Reference Measurement channels are TS 36.521-1 [10] Annex A.2 and TS 38.521-1 [8] Annex A.2 for E-UTRA CG and NR CG respectively.

1.6. Propagation conditions are set according to TS 36.521-1 [10] Annex B.0 and TS 38.521-1 [8] Annex B.0 for E-UTRA CG and NR CG respectively.

1.7. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.4B.2.1.3.4.3.
1.8. On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.

2.
Sub test: without transmission overlap for UE’s supporting dynamic power sharing

Same initial condition as in clause 6.2.2.4 in TS 38.521-1 [8] for the NR carrier with the following exception:

The initial test configurations for E-UTRA band consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in Table 4.6-1. For initial conditions as in clause 6.2.2.4.1 in TS 38.521-1 [8], 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 TS 36.508 [11] subclause 4.4.3.

3.1.
The E-UTRA downlink signal level, uplink signal level are set according to Table 4.6-1 and propagation conditions are set according to Annex B.0 of TS 36.521-1[10].

Same initial conditions as in clause 6.2.2.4.1 in TS 38.521-1 [8] with the following steps exception: 

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508 [6] clause 4.5.

7.
On the E-UTRA carrier, disable periodic and aperiodic CQI reports, disable SRS, set TimeAlignmentTimerDedicated IE to infinity and disable downlink and uplink scheduling, all as per Table 4.6-1 under clause 4.6.

6.2B.2.1.4.2
Test procedure

The test procedure part is separated in two sub tests to verify different aspects of MPR. Sub test 2 is only applicable to UE’s supporting dynamic power sharing.

1.
Sub test: with transmission overlap for all UE’s

1.1. 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 6.2B.2.1.4.1-1 on E-UTRA CC and NR CC respectively. Since the UL has no payload and no loopback data to send, the UE transmits uplink MAC padding bits on the UL RMC.

1.2. Send continuously uplink power control "up" commands to the UE for NR and E-UTRA carrier until the UE transmits at its PUMAX level; allow at least 200 ms from the first TPC command starting from the first TPC command in this step for the UE to reach PUMAX level.

1.3. Measure the mean power over all component carriers for the EN-DC configuration, which shall meet the requirements described in table 6.2B.2.1.5. The period of the measurement shall be at least the continuous duration of one active sub-frame (1ms). For TDD slots with transient periods are not under test.

NOTE 1:
When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.2B.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [6] clause 4.6.3 Table 4.6.3-89 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

2.
Sub test: without transmission overlap for UE’s supporting dynamic power sharing

Same test procedure as in clause 6.2.2.4.2 in TS 38.521-1 [8] with the following steps exception:

3.
Measure the mean power of the UE in the channel bandwidth of the radio access mode according to the test configuration. The period of the measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD slots with transient periods are not under test.

6.2B.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1 with the following exceptions:

Table 6.2B.2.1.4.3-1: AdditionalSpectrumEmission for MCG
	Derivation Path: 36.508 [11] clause 4.6.3, Table 4.4.3.3-1

	Information Element
	Value/remark
	Comment
	Condition

	  AdditionalSpectrumEmission
	 0 (NS_01)
	
	


Table 6.2B.2.1.4.3-2: AdditionalSpectrumEmission for SCG
	Derivation Path: 38.508-1 [5] clause 4.6.3, Table 4.6.3-1

	Information Element
	Value/remark
	Comment
	Condition

	  AdditionalSpectrumEmission
	 0 (NS_01)
	
	


Table 6.2B.2.1.4.3-3: RF-Parameters
	Derivation Path: 38.331 [18] clause 6.3.3

	Information Element
	Value/remark
	Comment
	Condition

	  modifiedMPR-Behaviour               
	 [00000001]
	
	


6.2B.2.1.5
Test requirement

The maximum output power, derived in step 1.3 in sub test 1 shall be within the range prescribed by the nominal maximum output power and tolerance in table 6.2B.2.1.5-1/table 6.2B.2.1.5-2 for UE supporting dynamic power sharing and  table 6.2B.2.1.5-3/table 6.2B.2.1.5-4 for UE not supporting dynamic power sharing. Same test requirement as in 6.2.2.5 in TS 38.521-1 [8] for sub test 2.

Table 6.2B.2.1.5-1: UE Power Class 3 test requirements, UE supporting dynamic power sharing

	Configuration ID
	MPRtot (dB)
	PEN-DC, tot_L (dBm)
	PEN-DC, tot_H (dBm)
	TLOW (PCMAX_L) (dB)
	THIGH (PCMAX_H) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	12.0
	11.0
	23.0
	6.0
	3.0
	26.0 + TT
	5.0 - TT

	2
	12,0
	11,0
	23,0
	6,0
	3,0
	26.0 + TT
	5.0 - TT

	3
	12,0
	11,0
	23,0
	6,0
	3,0
	26.0 + TT
	5.0 - TT

	4
	12,0
	11,0
	23,0
	6,0
	3,0
	26.0 + TT
	5.0 - TT

	5
	12,0
	11,0
	23,0
	6,0
	3,0
	26.0 + TT
	5.0 - TT

	6
	12,0
	11,0
	23,0
	6,0
	3,0
	26.0 + TT
	5.0 - TT


Table 6.2B.2.1.5-2: UE Power Class 2 test requirements, UE supporting dynamic power sharing

	Configuration ID
	MPRtot (dB)
	PEN-DC, tot_L (dBm)
	PEN-DC, tot_H (dBm)
	TLOW (PCMAX_L) (dB)
	THIGH (PCMAX_H) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT

	2
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT

	3
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT

	4
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT

	5
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT

	6
	12.0
	14.0
	26.0
	6.0
	2.0
	28.0 + TT
	8.0 - TT


Table 6.2B.2.1.5-3: UE Power Class 3 test requirements, UE not supporting dynamic power sharing

	Configuration ID
	MPRtot (dB)
	PEN-DC, tot_L (dBm)
	PEN-DC, tot_H (dBm)
	TLOW (PCMAX_L) (dB)
	THIGH (PCMAX_H) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT

	2
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT

	3
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT

	4
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT

	5
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT

	6
	11.0
	12.0
	23.0
	6.0
	2.0
	25.0 + TT
	6.0 - TT


Table 6.2B.2.1.5-4: UE Power Class 2 test requirements, UE not supporting dynamic power sharing

	Configuration ID
	MPRtot (dB)
	PEN-DC, tot_L (dBm)
	PEN-DC, tot_H (dBm)
	TLOW (PCMAX_L) (dB)
	THIGH (PCMAX_H) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT

	2
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT

	3
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT

	4
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT

	5
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT

	6
	11.0
	15.0
	26.0
	6.0
	2.0
	28.0 + TT
	9.0 - TT


Table 6.2B.2.1.5-5: Test Tolerance

	
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6GHz

	BW ≤ 40MHz
	0.7
	1.0

	40MHz < BW ≤ 100MHz
	1.0
	1.0


<<< END OF CHANGES >>>  --- Part 2 

<<< END OF CHANGES >>>
