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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:


FFS.
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".

…….

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

3
Definitions, symbols and abbreviations
3.1
Definitions
For the purposes of the present document, the terms and definitions given in 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:
Editor’s note: intended to capture symbols
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].
NSA
Non-Standalone, a mode of operation where operation of a radio is assisted with another radio

SUL    Supplementary uplink
 4
General 
4.1
Relationship between minimum requirements and test requirements

The present document is interwork specification for NR UE, covering RF characteristics and minimum performance requirements. Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.521-3 [5]. 
The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 38.521-3 [5] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.

The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle. 

The shared risk principle is defined in Recommendation ITU‑R M.1545 [6].
4.2
Applicability of minimum requirements

a)
In this specification 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

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)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO


5

Operating bands and Channel arrangement

5.1
General

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

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

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

Table 5.1-1: Definition of frequency ranges

	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz

	FR2
	24250 MHz – 52600 MHz


The present specification covers band combinations including 

-
at least one FR1 operating band and one FR2 operating band for carrier aggregation and dual connectivity operations;

-
at least one E-UTRA operating band for dual connectivity operations.
5.2
Operating bands

NR is designed to operate in FR1 operating bands defined in TS 38.101-1 [2] and FR2 operating bands defined in TS 38.101-2 [3]. E-UTRA is designed to operate in operating bands defined in TS 36.101 [4].

Editor’s note: The lists of specific NR operating bands and band combinations is maintained in TR 38.817-01 and will be merged into TS 38.101-3 [4] in a future version.

5.2A
Operating bands for CA

5.2A.1
Inter-band CA between FR1 and FR2

NR carrier aggregation are designed to operate in the operating bands defined in Table 5.2A.1‑1. The band combinations include at least one FR1 operating band and one FR2 operating band.

Table 5.2A.1-1: Band combinations for NR CA

	NR CA Band
	NR Band

	CA_n71A_n257A
	n71, n257

	CA_n77A-n257A
	n77, n257

	CA_n78A-n257A
	n78, n257

	CA_n79A-n257A
	n79, n257


5.2B
Operating bands for DC

5.2B.1
General

The operating bands are specified for operation with EN-DC or NGEN-DC configured. The band combinations include at least one E-UTRA operating band.

For EN-DC configurations indicated by column “Single Uplink allowed” (e.g., problematic band combinations as defined in TS38.306) in tables in this section the UE may indicate capability of not supporting simultaneous dual uplink operation due to possible intermodulation interference to its own downlink band if the intermodulation order is 2 or if the intermodulation order is 3 for the combinations when both operating bands are below 1 GHz or between 1695 MHz – 2690 MHz. In case for the EN-DC configurations listed in tables in this section the intermodulation products caused by the dual uplink operation do not interfere with the own downlink transmission as defined in Annex-A the UE is mandated to operate in dual uplink mode.

5.2B.2
Intra-band contiguous EN-DC

<Editor’s note: conducted requirements>

5.2B.2.1 EN-DC (two bands)

Table 5.2B.2.1-1: Band combinations for EN-DC (two bands)

	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_71_n71
	71
	n71
	No


5.2B.3
Intra-band non-contiguous EN-DC

<Editor’s note: conducted requirements>

5.2B.3.1 EN-DC (two bands)

Table 5.2B.3.1-1: Band combinations EN-DC (two bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_41-n41
	CA-41-41
	n41
	No


5.2B.3.2 EN-DC (three bands)

Table 5.2B.3.2-1: Band combinations EN-DC (three bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_41-41-n41
	CA-41-41
	n41
	No


5.2B.4
Inter-band EN-DC within FR1

<Editor’s note: conducted requirements>

5.2B.4.1 EN-DC (two bands)

Table 5.2B.4.1-1: Band combinations for EN-DC (two bands)

	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n28
	1
	n28
	No

	DC_1_n77
	1
	n77
	DC_1_n77

	DC_1_n78
	1
	n78
	No

	DC_1_n79
	1
	n79
	No

	DC_3_n7
	3
	n7
	No

	DC_3_n28
	3
	n28
	No

	DC_3_n77
	3
	n77
	DC_3_n77

	DC_3_n78
	3
	n78
	DC_3_n78

	DC_3_n79
	3
	n79
	No

	DC_5_n78 
	5
	n78
	No

	DC_7_n28
	7
	n28
	No

	DC_7_n78 
	7
	n78
	No

	DC_8_n77
	8
	n77
	No

	DC_8_n78
	8
	n78
	No

	DC_8_n79
	8
	n79
	No

	DC_11_n77
	11
	n77
	No

	DC_11_n78
	11
	n78
	No

	DC_11_n79
	11
	n79
	No

	DC_18_n77
	18
	n77
	No

	DC_18_n78
	18
	n78
	No

	DC_18_n79
	18
	n79
	No

	DC_19_n77
	19
	n77
	No

	DC_19_n78
	19
	n78
	No

	DC_19_n79
	19
	n79
	No

	DC_20_n28
	20
	n28
	No

	DC_20_n78
	20
	n78
	No

	DC_21_n77
	21
	n77
	No

	DC_21_n78
	21
	n78
	No

	DC_21_n79
	21
	n79
	No

	DC_25_n41
	25
	n41
	No

	DC_26_n41
	26
	n41
	No

	DC_26_n77
	26
	n77
	No

	DC_26_n78
	26
	n78
	No

	DC_26_n79
	26
	n79
	No

	DC_28_n77
	28
	n77
	No

	DC_28_n78
	28
	n78
	No

	DC_28_n79
	28
	n79
	No

	DC_38_n78
	38
	n78
	No

	DC_39_n78
	39
	n78
	No

	DC_39_n79
	39
	n79
	No

	DC_41_n77
	41
	n77
	No

	DC_41_n78
	41
	n78
	No

	DC_41_n79
	41
	n79
	No

	DC_42_n77
	42
	n77
	No

	DC_42_n78
	42
	n78
	No

	DC_42_n79
	42
	n79
	No

	DC_66_n71
	66
	n71
	No


5.2B.4.2 EN-DC (three bands)

Table 5.2B.4.2-1: Band combinations EN-DC (three bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3_n28
	CA_1-3 
	n28
	No

	DC_1-3-n77
	CA_1-3 
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-n78
	CA_1-3 
	n78
	DC_3_n78

	DC_1-3-n79
	CA_1-3 
	n79
	No

	DC_1-5-n78
	CA_1-5 
	n78
	No

	DC_1-5-n78
	CA_1-5 
	n78
	No

	DC_1-7_n28
	CA_1-7 
	n28
	No

	DC_1-7-n78 
	CA_1-7 
	n78
	No

	DC_1-19-n77
	CA_1-19 
	n77
	DC_1_n77

	DC_1-19-n78
	CA_1-19 
	n78
	No

	DC_1-19-n79
	CA_1-19 
	n79
	No

	DC_1-20_n28
	CA_1-20 
	n28
	No

	DC_1-20_n78
	CA_1-20 
	n78
	No

	DC_1-21-n77
	CA_1-21 
	n77
	DC_1_n77

	DC_1-21-n78
	CA_1-21 
	n78
	No

	DC_1-21-n79
	CA_1-21 
	n79
	No

	DC_1-42_n77
	CA_1-42
	n77
	DC_1_n77

	DC_1-42_n78
	CA_1-42
	n78
	No

	DC_1-42_n79
	CA_1-42
	n79
	No

	DC_2-(n)71
	CA_2-71
	n71
	

	DC_3-5-n78
	CA_3-5 
	n78
	DC_3_n78

	DC_3-7_n28
	CA_3-7 
	n28
	No

	DC_3-7-n78
	CA_3-7 
	n78
	DC_3_n78

	DC_3-19_n77
	CA_3-19
	n77
	

	DC_3-19_n78
	CA_3-19
	n78
	

	DC_3-19_n79
	CA_3-19
	n79
	

	DC_3-20_n78
	CA_3-20
	n78
	

	DC_3-21_n77
	CA_3-21
	n77
	

	DC_3-21_n78
	CA_3-21
	n78
	

	DC_3-21_n79
	CA_3-21
	n79
	

	DC_3-38-n78
	CA_3-38 
	n78
	DC_3_n78

	DC_3-42_n77
	CA_3-42
	n77
	DC_3_n77

	DC_3-42_n78
	CA_3-42
	n78
	DC_3_n78

	DC_3-42_n79
	CA_3-42
	n79
	No

	DC_3_SUL_n78-n80
	3
	SUL_n78-n80
	No

	DC_5-7-n78
	CA_5-7 
	n78
	No

	DC_7-7-n78
	CA_7-7 
	n78
	No

	DC_7-20_n28
	CA_7-20 
	n28
	No

	DC_7-20_n78
	CA_7-20 
	n78
	No

	DC_7_n78
	CA_7
	n78
	

	DC_7-46_n78
	CA_7-46
	n78
	

	DC_19-21_n77
	CA_19-21
	n77
	

	DC_19-21_n78
	CA_19-21
	n78
	

	DC_19-21-n79
	CA_19-21 
	n79
	No

	DC_19-42_n77
	CA_19-42
	n77
	No

	DC_19-42_n78
	CA_19-42
	n78
	No

	DC_19-42_n79
	CA_19-42
	n79
	No

	DC_21-42_n77
	CA_21-42
	n77
	No

	DC_21-42_n78
	CA_21-42
	n78
	No

	DC_21-42_n79
	CA_21-42
	n79
	No

	DC_42_n77
	CA_42
	n77
	

	DC_42_n78
	CA_42
	n78
	

	DC_42_n79
	CA_42
	n79
	


5.2B.4.3 EN-DC (four bands)

Table 5.2B.4.3-1: Band combinations EN-DC (four bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5_ n78
	CA_1-3-5 
	n78
	DC_3_n78

	DC_1-3-7_n28
	CA_1-3-7 
	n28
	No

	DC_1-3-7_n78
	CA_1-3-7 
	n78
	DC_3_n78

	DC_1-3-19_n77
	CA_1-3-19 
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-19_n78
	CA_1-3-19 
	n78
	DC_3_n78

	DC_1-3-19_n79
	CA_1-3-19 
	n79
	No

	DC_1-3-20_n28
	CA_1-3-20 
	n28
	No

	DC_1-3-20_n78
	CA_1-3-20 
	n78
	DC_3_n78

	DC_1-3-21_n77
	CA_1-3-21 
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-21_n78
	CA_1-3-21 
	n78
	DC_3_n78

	DC_1-3-21_n79
	CA_1-3-21 
	n79
	No

	DC_1-3-42_n77
	CA_1-3-42
	n77
	DC_1_n77

	DC_1-3-42_n78
	CA_1-3-42
	n78
	No

	DC_1-3-42_n79
	CA_1-3-42
	n79
	No

	DC_1-5-7_n78 
	CA_1-5-7 
	n78
	No

	DC_1-7-20_n28
	CA_1-7-20 
	n28
	No

	DC_1-7-20_n78
	CA_1-7-20 
	n78
	No

	DC_1-19-42_n77
	CA_1-19-42
	n77
	DC_1_n77

	DC_1-19-42_n78
	CA_1-19-42
	n78
	No

	DC_1-19-42_n79
	CA_1-19-42
	n79
	No

	DC_1-21-42_n77
	CA_1-21-42
	n77
	DC_1_n77

	DC_1-21-42_n78
	CA_1-21-42
	n78
	No

	DC_1-21-42_n79
	CA_1-21-42
	n79
	No

	DC_1-41-42-n79
	CA_1-41-42
	n79
	No

	DC_3-21-42_n77
	DC_3-21-42
	n77
	DC_3_n77

	DC_3-21-42_n78
	DC_3-21-42
	n78
	DC_3_n78

	DC_3-21-42_n79
	DC_3-21-42
	n79
	No

	DC_19-21-42_n77
	CA_19-21-42
	n77
	No

	DC_19-21-42_n78
	CA_19-21-42
	n78
	No

	DC_19-21-42_n79
	CA_19-21-42
	n79
	No

	DC_3-5-7_n78
	CA_3-5-7 
	n78
	DC_3_n78

	DC_3-7-20_n28
	CA_3-7-20 
	n28
	No

	DC_3-7-20_n78
	CA_3-7-20 
	n78
	DC_3_n78

	DC_3-19-21_n77
	CA_3-19-21 
	n77
	DC_3_n77

	DC_3-19-21_n78
	CA_3-19-21 
	n78
	DC_3_n78

	DC_3-19-21_n79
	CA_3-19-21 
	n79
	No

	DC_5-7-7_n78
	CA_5-7-7 
	n78
	No


5.2B.4.4 EN-DC (five bands)

Table 5.2B.4.4-1: Band combinations EN-DC (five bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5-7_n78
	CA_1-3-5-7
	n78
	DC_3_n78

	DC_1-3-7-20_n28
	CA_1-3-7-20
	n28
	No

	DC_1-3-7-20_n78
	CA_1-3-7-20
	n78
	DC_3_n78

	DC_1-3-19-21_n77
	CA_1-3-19-21
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-19-21_n78
	CA_1-3-19-21
	n78
	DC_3_n78

	DC_1-3-19-21_n79
	CA_1-3-19-21
	n79
	No

	DC_1-3-21-42_n77
	CA_1-3-21-42
	n77
	DC_1_n77, DC_3_n77

	DC_1-3-21-42_n78
	CA_1-3-21-42
	n78
	DC_3_n78

	DC_1-3-21-42_n79
	CA_1-3-21-42
	n79
	No

	DC_1-19-21-42_n77
	DC_1-19-21-42
	n77
	DC_1_n77

	DC_1-19-21-42_n78
	DC_1-19-21-42
	n78
	No

	DC_1-19-21-42_n79
	DC_1-19-21-42
	n79
	No

	DC_3-5-7-7_n78
	CA_3-5-7-7
	n78
	DC_3_n78

	DC_1-3-5-7_n78
	CA_1-3-5-7
	n78
	DC_3_n78

	DC_1-3-7-20_n28
	CA_1-3-7-20
	n28
	No


5.2B.5
Inter-band EN-DC including FR2 

<Editor’s note: OTA requirements>

5.2B.5.1 EN-DC (two bands)

Table 5.2B.5.1-1: Band combinations for EN-DC (two bands)

	EN-DC band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1_n257
	1
	n257
	No

	DC_3_n257
	3
	n257
	No

	DC_3_n258
	3
	n258
	No

	DC_5_n257
	5
	n257
	No

	DC_7_n257
	7
	n257
	No

	DC_7_n258
	7
	n258
	No

	DC_8_n257
	8
	n257
	No

	DC_8_n258
	8
	n258
	No

	DC_11_n257
	11
	n257
	No

	DC_18_n257
	18
	n257
	No

	DC_19_n257
	19
	n257
	No

	DC_21_n257
	21
	n257
	No

	DC_26_n257
	26
	n257
	No

	DC_28_n257
	28
	n257
	No

	DC_28_n258
	28
	n258
	No

	DC_39_n258
	39
	n258
	No

	DC_41_n257
	41
	n257
	No

	DC_41_n258
	41
	n258
	No

	DC_42_n257
	42
	n257
	No

	DC_66_n257
	66
	n257
	No


5.2B.5.2 EN-DC (three bands)

Table 5.2B.5.2-1: Band combinations EN-DC (three bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-n257
	CA_1-3 
	n257
	No

	DC_1-3-n257
	CA_1-3 
	n257
	No

	DC_1-5-n257
	CA_1-5 
	n257
	No

	DC_1-7-n257
	CA_1-7 
	n257
	No

	DC_1-19-n257
	CA_1-19 
	n257
	No

	DC_1-21-n257
	CA_1-21 
	n257
	No

	DC_1-41-n257
	CA_1-41
	n257
	

	DC_1-42-n257
	CA_1-42
	n257
	No

	DC_2-2_n257
	CA_2-2
	n257
	

	DC_2_n257
	CA_2
	n257
	

	DC_2-5_n257
	CA_2-5
	n257
	

	DC_2-13_n257
	CA_2-13
	n257
	

	DC_2-66_n257
	CA_2-66
	n257
	

	DC_2-2_n260
	CA_2-2
	n260
	

	DC_2_n260
	CA_2
	n260
	

	DC_2-13_n260
	CA_2-13
	n260
	

	DC_3-5-n257
	CA_3-5 
	n257
	No

	DC_3-7-n257
	CA_3-7 
	n257
	No

	DC_3-19_n257
	CA_3-19
	n257
	

	DC_3-21_n257
	CA_3-21
	n257
	

	DC_3-42_n257
	CA_3-42
	n257
	No

	DC_5-5_n257
	CA_5-5
	n257
	

	DC_5-5_n260
	CA_5-5
	n260
	

	DC_5-7-n257
	CA_5-7 
	n257
	No

	DC_5-n257
	CA_5
	n257
	

	DC_5-n260
	CA_5
	n260
	

	DC_7-7-n257
	CA_7-7 
	n257
	No

	DC_13-66_n257
	CA_13-66
	n257
	

	DC_13-66_n260
	CA_13-66
	n260
	

	DC_19-21-n257
	CA_19-21 
	n257
	No

	DC_19-42_n257
	CA_19-42
	n257
	No

	DC_21-42_n257
	CA_21-42
	n257
	No

	DC_41-42_n257
	CA_41-42
	n257
	

	DC_42_n257
	CA_42
	n257
	

	DC_48-48_n257
	CA_48-48
	n257
	

	DC_48_n257
	CA_48
	n257
	

	DC_48-48_n260
	C_48-48
	n260
	

	DC_48_n260
	CA_48
	n260
	

	DC_66-66_n257
	CA_66-66
	n257
	

	DC_66_n257
	CA_66
	n257
	

	DC_66-66_n260
	C_66-66
	n260
	

	DC_66_n260
	CA_66
	n260
	

	
	
	
	


5.2B.5.3 EN-DC (four bands)

Table 5.2B.5.3-1: Band combinations EN-DC (four bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5_n257
	CA_1-3-5 
	n257
	No

	DC_1-3-7_n257
	CA_1-3-7 
	n257
	No

	DC_1-3-19_n257
	CA_1-3-19 
	n257
	No

	DC_1-3-21_n257
	CA_1-3-21 
	n257
	No

	DC_1-3-42_n257
	CA_1-3-42
	n257
	No

	DC_1-5-7_n257
	CA_1-5-7 
	n257
	No

	DC_1-19-42_n257
	CA_1-19-42
	n257
	No

	DC_1-21-42_n257
	CA_1-21-42
	n257
	No

	DC_1-41-42-n257
	CA_1-41-42
	n257
	No

	DC_3-5-7_n257
	CA_3-5-7 
	n257
	No

	DC_3-7-7_n257
	CA_3-7-7 
	n257
	No

	DC_3-19-21_n257
	CA_3-19-21 
	n257
	No

	DC_3-21-42_n257
	DC_3-21-42
	n257
	No

	DC_5-7-7_n257
	CA_5-7-7 
	n257
	No

	DC_19-21-42_n257
	CA_19-21-42
	n257
	No


5.2B.5.4 EN-DC (five bands)

Table 5.2B.5.4-1: Band combinations EN-DC (five bands)

	EN-DC Band
	E-UTRA Band
	NR Band
	Single UL allowed

	DC_1-3-5-7_n257
	CA_1-3-5-7
	n257
	No

	DC_1-3-19-21_n257
	CA_1-3-19-21
	n257
	No

	DC_1-3-21-42_n257
	CA_1-3-21-42
	n257
	No

	DC_1-19-21-42_n257
	DC_1-19-21-42
	n257
	No

	DC_3-5-7-7_n257
	CA_3-5-7-7
	n257
	No


5.3
Channel bandwidth

5.3A
UE Channel bandwidth for CA

Editors note: Explanatory text is needed
5.3A.1
Inter-band CA between FR1 and FR2

Editors note: Explanatory text is needed
5.4
Channel arrangement

[The channel arrangement for CA operations in FR1 and FR2 as specified in 38.101-1 [2] and 38.101-2 [3], respectively.]

[The channel arrangement for EN-DC operations in FR1 and FR2 as specified in 38.101-1 [2] and 38.101-2 [3], respectively. E-UTRA as specified in 36.101 [5].]

5.5
Configuration

5.5A
Configuration for CA

Editors note: Explanatory text is needed
5.5B
Configuration for DC

5.5B.1
General

The channel bandwidth and bandwidth classes are specified for operation with EN-DC or NGEN-DC configured. 

5.5B.2
Intra-band contiguous EN-DC
Supported channel bandwidths for E-UTRA operating bands are defined in TS 36.101 [5] and for NR operating bands in TS 38.101-1 [2].
Table 5.5B.2-1: Intra-band contiguous EN-DC configurations

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	
	
	
	

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.3
Intra-band non-contiguous EN-DC 

Supported channel bandwidths for E-UTRA operating bands are defined in TS 36.101 [5] and for NR operating bands in TS 38.101-1 [2].

Table 5.5B.3-1: Intra-band non-contiguous EN-DC configurations

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	
	
	
	

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.4
Inter-band EN-DC within FR1

5.5B.4.1
Inter-band EN-DC configurations (two bands)

Table 5.5B.4.1-1: Inter-band EN-DC configurations (two bands)

	EN-DC 

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A_n28A
	DC_1A_n28A
	1
	28

	DC_1A_n77A
	DC_1A_n77A
	1
	77

	DC_1A_n78A
	DC_1A_n78A
	1
	78

	DC_1A_n79A
	DC_1A_n79A
	1
	79

	DC_2A-n71A
	DC_2A-n71A
	2
	71

	DC_3A_n7A
	DC_3A_n7A
	3
	7

	DC_3A_n28A
	DC_3A_n28A
	3
	28

	DC_3A_n77A
	DC_3A_n77A
	3
	77

	DC_3A_n78A
	DC_3A_n78A
	3
	78

	DC_3A_n79A
	DC_3A_n79A
	3
	79

	DC_5A_n78A
	DC_5A_n78A
	5
	78

	DC_7A_n28A
	DC_7A_n28A
	7
	28

	DC_7A_n78A
	DC_7A_n78A
	7
	78

	DC_11A_n77A
	DC_11A_n77A
	11
	77

	DC_11A_n78A
	DC_11A_n78A
	11
	78

	DC_11A_n79A
	DC_11A_n79A
	11
	79

	DC_18A_n78A
	DC_18A_n78A
	18
	78

	DC_18A_n79A
	DC_18A_n79A
	18
	79

	DC_19A_n77A
	DC_19A_n77A
	19
	77

	DC_19A_n78A
	DC_19A_n78A
	19
	78

	DC_19A_n79A
	DC_19A_n79A
	19
	79

	DC_20A_n28A
	DC_20A_n28A
	20
	28

	DC_20A_n78A
	DC_20A_n78A
	20
	78

	DC_21A_n77A
	DC_21A_n77A
	21
	77

	DC_21A_n78A
	DC_21A_n78A
	21
	78

	DC_21A_n79A
	DC_21A_n79A
	21
	79

	DC_25A_n41A
	DC_25A_n41A
	25
	41

	DC_26A_n78A
	DC_26A_n78A
	26
	78

	DC_26A_n79A
	DC_26A_n79A
	26
	79

	DC_28A_n77A
	DC_28A_n77A
	28
	77

	DC_28A_n78A
	DC_28A_n78A
	28
	78

	DC_28A_n79A
	DC_28A_n79A
	28
	79

	DC_42A_n77A
	N/A
	42
	77

	DC_42A_n78A
	N/A
	42
	78

	DC_42A_n79A
	DC_42A_n79A
	42
	79

	DC_66A_n71A
	DC_66A_n71A
	66
	71

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.4.2
Inter-band EN-DC configurations (three bands)

Table 5.5B.4.2-1: Inter-band EN-DC configurations (three bands)

	EN-DC 

configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A_n77A
	DC_1A_n77A
DC_3A_n77A
	CA_1A-3A
	n77A

	DC_1A-3A_n78A
	DC_1A_n78A
DC_3A_n78A
	CA_1A-3A
	n78A

	DC_1A-3A_n79A
	DC_1A_n79A
DC_3A_n79A
	CA_1A-3A
	n79A

	DC_1A-5A_n78A
	DC_1A_n78A
DC_5A_n78A
	CA_1A-5A
	n78A

	DC_1A-7A_n78A
	DC_1A_n78A
DC_7A_n78A
	CA_1A-7A
	n78A

	DC_1A-19A_n77A
	DC_1A_n77A
DC 19A_n77A
	CA_1A-19A
	n77A

	DC_1A-19A_n78A
	DC_1A_n78A
DC_19A_n78A
	CA_1A-19A
	n78A

	DC_1A-19A_n79A
	DC_1A_n79A
DC_19A_n79A
	CA_1A-19A
	n79A

	DC_1A-21A_n77A
	DC_1A_n77A
DC_21A_n77A
	CA_1A-21A
	n77A

	DC_1A-21A_n78A
	DC_1A_n78A
DC_21A_n78A
	CA_1A-21A
	n78A

	DC_1A-21A_n79A
	DC_1A_n79A
DC_21A_n79A
	CA_1A-21A
	n79A

	DC_1A-42A_n77A
	DC_1A_n77A
DC_42A_n77A
	CA_1A-42A
	n77A

	DC_1A-42A_n78A
	DC_1An78A
DC_42A_n78A
	CA_1A-42A
	n78A

	DC_1A-42A_n79A
	DC_1A_n79A
DC_42A_n79A
	CA_1A-42A
	n79A

	DC_1A-42C_n77A
	DC_1A_n77A
	CA_1A-42C
	n77

	DC_1A-42C_n78A
	DC_1A_n78A
	CA_1A-42C
	n78

	DC_1A-42C_n79A
	DC_1A_n79A

DC_42A_n79A
	CA_1A-42C
	n79

	DC_2A-(n)71B
	DC_2A_n71A
	CA_2A-71A
	n71A

	DC_3A-5A_n78A
	DC_3A_n78A
DC_5A_n78A
	CA_3A-5A
	n78A

	DC_3A-7A_n78A
	DC_3A_n78A
DC_7A_n78A
	CA_3A-7A
	n78A

	DC_3A-19A_n77A
	DC_3A_n77A
DC_19A_n77A
	CA_3A-19A
	n77A

	DC_3A-19A_n78A
	DC_3A_n78A
DC_19A_n78A
	CA_3A-19A
	n78A

	DC_3A-19A_n79A
	DC_3A_n79A
DC_19A_n79A
	CA_3A-19A
	n79A

	DC_3A-20A_n78A
	DC_3A_n78A
DC_20A_n78A
	CA_3A-20A
	n78A

	DC_3A-21A_n77A
	DC_3A_n77A
DC_21A_n77A
	CA_3A-21A
	n77A

	DC_3A-21A_n78A
	DC_3A_n78A
DC_21A_n78A
	CA_3A-21A
	n78A

	DC_3A-21A_n79A
	DC_3A_n79A
DC_21A_n79A
	CA_3A-21A
	n79A

	DC_3A-42A_n77A
	DC_3A_n77A
	CA_3A-42A
	n77A

	DC_3A-42A_n78A
	DC_3A_n78A
	CA_3A-42A
	n78A

	DC_3A-42A_n79A
	DC_3A_n79A

DC_42A_n79A
	CA_3A-42A
	n79A

	DC_3A-42C_n77A
	DC_3A_n77A
	CA_3A-42C
	n77

	DC_3A-42C_n78A
	DC_3A_n78A
	CA_3A-42C
	n78

	DC_3A-42C_n79A
	DC_3A_n79A

DC_42A_n79A
	CA_3A-42C
	n79

	DC_3_SUL_n78-n80
	DC_3_n78
	3
	SUL_n78-n80

	DC_5A-7A_n78A
	DC_5A_n78A
DC_7A_n78A
	CA_5A-7A
	n78A

	DC_7A-7A_n78A
	DC_7A_n78A
	CA_7A-7A
	n78A

	DC_7A-20A_n78A
	DC_7A_n78A
DC_20A_n78A
	CA_7A-20A
	n78A

	DC_7A-46A_n78A
	DC_7A_n78A
DC_46A_n78A
	CA_7A-46A
	n78A

	DC_7C_n78A
	DC_7C_n78A
	CA_7C
	n78A

	DC_19A-42A_n77A
	DC_19A_n77A
	CA_19A-42A
	n77A

	DC_19A-42A_n78A
	DC_19A_n78A
	CA_19A-42A
	n78A

	DC_19A-42A_n79A
	DC_19A_n79A
DC_42A_n79A
	CA_19A-42A
	n79A

	DC_19A-21A_n78A
	DC_19A_n78A
DC_21A_n78A
	CA_19A-21A
	n78A

	DC_19A-21A_n79A
	DC_19A_n79A
DC_21A_n79A
	CA_19A-21A
	n79A

	DC_19A-21A_n77A
	DC_19A_n77A
DC_21A_n77A
	CA_19A-21A
	n77A

	DC_19A-42C_n77A
	DC_19A_n77A
	CA_19A-42C
	n77

	DC_19A-42C_n78A
	DC_19A_n78A
	CA_19A-42C
	n78

	DC_19A-42C_n79A
	DC_19A_n79A

DC_42A_n79A
	CA_19A-42C
	n79

	DC_21A-42A_n77A
	DC_21A_n77A
	CA_21A-42A
	n77A

	DC_21A-42A_n78A
	DC_21A_n78A
	CA_21A-42A
	n78A

	DC_21A-42A_n79A
	DC_21A_n79A

DC_42A_n79A
	CA_21A-42A
	n79A

	DC_21A-42C_n77A
	DC_21A_n77A
	CA_21A-42C
	n77

	DC_21A-42C_n78A
	DC_21A_n78A
	CA_21A-42C
	n78

	DC_21A-42C_n79A
	DC_21A_n79A

DC_42A_n79A
	CA_21A-42C
	n79

	DC_42C_n77A
	N/A
	CA_42C
	n77A

	DC_42C_n78A
	N/A
	CA_42C
	n78A

	DC_42C_n79A
	DC_42C_n79A
	CA_42C
	n79A

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.4.3
Inter-band EN-DC configurations (four bands)

Table 5.5B.4.3-1: Inter-band EN-DC configurations (four bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A-7A_n28A
	DC_1A_n28A

DC_3A_n28A

DC_7A_n28A
	CA_1A-3A-7A
	n28A

	DC_1A-3A-19A_n77A
	DC_1A_n77A

DC_3A_n77A

DC_19A_n77A
	CA_1A-3A-19A
	n77A

	DC_1A-3A-19A_n78A
	DC_1A_n78A

DC_3A_n78A

DC_19A_n78A
	CA_1A-3A-19A
	n78A

	DC_1A-3A-19A_n79A
	DC_1A_n79A

DC_3A_n79A

DC_19A_n79A
	CA_1A-3A-19A
	n79A

	DC_1A-3A-21A_n77A
	DC_1A_n77A

DC_3A_n77A

DC_21A_n77A
	CA_1A-3A-21A
	n77A

	DC_1A-3A-21A_n78A
	DC_1A_n78A

DC_3A_n78A

DC_21A_n78A
	CA_1A-3A-21A
	n78A

	DC_1A-3A-21A_n79A
	DC_1A_n79A

DC_3A_n79A

DC_21A_n79A
	CA_1A-3A-21A
	n79A

	DC_1A-3A-42C_n77A
	DC_1A_n77A

DC_3A_n77A
	CA_1A-3A-42C
	n77

	DC_1A-3A-42C_n78A
	DC_1A_n78A

DC_3A_n78A
	CA_1A-3A-42C
	n78

	DC_1A-3A-42C_n79A
	DC_1A_n79A

DC_3A_n79A

DC_42A_n79A
	CA_1A-3A-42C
	n79

	DC_1A-5A-7A_n78A
	DC_1A_n78A

DC_5A_n78A

DC_7A_n78A
	CA_1A-5A-7A 
	n78A

	DC_1A-19A-42A_n77A
	DC_1A_n77A

DC_19A_n77A
	CA_1A-19A-42A
	n77

	DC_1A-19A-42A_n78A
	DC_1A_n78A

DC_19A_n78A
	CA_1A-19A-42A
	n78

	DC_1A-19A-42A_n79A
	DC_1A_n79A

DC_19A_n79A

DC_42A_n79A
	CA_1A-19A-42A
	n79

	DC_1A-19A-42C_n77A
	DC_1A_n77A

DC_19A_n77A
	CA_1A-19A-42C
	n77

	DC_1A-19A-42C_n78A
	DC_1A_n78A

DC_19A_n78A
	CA_1A-19A-42C
	n78

	DC_1A-19A-42C_n79A
	DC_1A_n79A

DC_19A_n79A

DC_42A_n79A
	CA_1A-19A-42C
	n79

	DC_1A-21A-42A_n77A
	DC_1A_n77A

DC_21A_n77A
	CA_1A-21A-42A
	n77

	DC_1A-21A-42A_n78A
	DC_1A_n78A

DC_21A_n78A
	CA_1A-21A-42A
	n78

	DC_1A-21A-42A_n79A
	DC_1A_n79A

DC_21A_n79A

DC_42A_n79A
	CA_1A-21A-42A
	n79

	DC_1A-21A-42C_n77A
	DC_1A_n77A

DC_21A_n77A
	CA_1A-21A-42C
	n77

	DC_1A-21A-42C_n78A
	DC_1A_n78A

DC_21A_n78A
	CA_1A-21A-42C
	n78

	DC_1A-21A-42C_n79A
	DC_1A_n79A

DC_21A_n79A

DC_42A_n79A
	CA_1A-21A-42C
	n79

	DC_3A-5A-7A_n78A
	DC_3A_n78A

DC_5A_n78A

DC_7A_n78A
	CA_3A-5A-7A
	n78A

	DC_3A-7A-7A_n78A
	DC_3A_n78A

DC_7A_n78A
	CA_3A-7A-7A
	n78A

	DC_3A-7A-20A_n78A
	DC_3A-7A_n78A

DC_3A-20A_n78A

DC_7A-20A_n78A
	CA_3A-7A-20A
	n78

	DC_3A-19A-21A_n77A
	DC_3A_n77A

DC_19A_n77A

DC_21A_n77A
	CA_3A-19A-21A
	n77A

	DC_3A-19A-21A_n78A
	DC_3A_n78A

DC_19A_n78A

DC_21A_n78A
	CA_3A-19A-21A
	n78A

	DC_3A-19A-21A_n79A
	DC_3A_n79A

DC_19A_n79A

DC_21A_n79A
	CA_3A-19A-21A
	n79A

	DC_3A-21A-42C_n77A
	DC_3A_n77A

DC_21A_n77A
	CA_3A-21A-42C
	n77

	DC_3A-21A-42C_n78A
	DC_3A_n78A

DC_21A_n78A
	CA_3A-21A-42C
	n78

	DC_3A-21A-42C_n79A
	DC_3A_n79A

DC_21A_n79A

DC_42A_n79A
	CA_3A-21A-42C
	n79

	DC_5A-7A-7A_n78A
	DC_5A_n78A

DC_7A_n78A
	CA_5A-7A-7A
	n78A

	DC_19A-21A-42A_n77A
	DC_19A_n77A

DC_21A_n77A
	CA_19A-21A-42A
	n77

	DC_19A-21A-42A_n78A
	DC_19A_n78A

DC_21A_n78A
	CA_19A-21A-42A
	n78

	DC_19A-21A-42A_n79A
	DC_19A_n79A

DC_21A_n79A

DC_42A_n79A
	CA_19A-21A-42A
	n79

	DC_19A-21A-42C_n77A
	DC_19A_n77A
DC_21A_n77A
	CA_19A-21A-42C
	n77

	DC_19A-21A-42C_n78A
	DC_19A_n78A
DC_21A_n78A
	CA_19A-21A-42C
	n78

	DC_19A-21A-42C_n79A
	DC_19A_n79A
DC_21A_n79A
DC_42A_n79A
	CA_19A-21A-42C
	n79

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.4.4
Inter-band EN-DC configurations (five bands)

Table 5.5B.4.4-1: Inter-band EN-DC configurations (five bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A-5A-7A-n78A
	DC_1A_n78A
DC_3A_n78A
DC_5A_n78A
DC_7A_n78A
	CA_1A-3A-5A-7A
	n78

	DC_1A-3A-19A-21A-n77A
	DC_1A_n77A
DC_3A_n77A
DC_19A_n77A
DC_21A_n77A
	CA_1A-3A-19A-21A
	n77

	DC_1A-3A-19A-21A-n78A
	DC_1A_n78A
DC_3A_n78A
DC_19A_n78A
DC_21A_n78A
	CA_1A-3A-19A-21A
	n78

	DC_1A-3A-19A-21A_n79A
	DC_1A-n79A

DC_3A-n79A

DC_19A-n79A

DC_21A-n79A
	CA_1A-3A-19A-21A
	n79

	DC_1A-3A-21A-42C_n77A
	DC_1A_n77A
DC_3A_n77A
DC_21A_n77A
	CA_1A-3A-21A-42C
	n77

	DC_1A-3A-21A-42C_n78A
	DC_1A_n78A
DC_3A_n78A
DC_21A_n78A
	CA_1A-3A-21A-42C
	n78

	DC_1A-3A-21A-42C_n79A
	DC_1A_n79A
DC_3A_n79A
DC_19A_n79A
DC_42A_n79A
	CA_1A-3A-21A-42C
	n79

	DC_1A-19A-21A-42A_n77A
	DC_1A_n77A

DC_19A_n77A

DC_21A_n77A
	CA_1A-19A-21A-42A
	n77

	DC_1A-19A-21A-42A_n78A
	DC_1A_n78A

DC_19A_n78A

DC_21A_n78A
	CA_1A-19A-21A-42A
	n78

	DC_1A-19A-21A-42A_n79A
	DC_1A_n79A

DC_19A_n79A

DC_21A_n79A

DC_42A_n79A
	CA_1A-19A-21A-42A
	n79

	DC_1A-19A-21A-42C_n77A
	DC_1A_n77A
DC_19A_n77A
DC_21A_n77A
	DC_1A-19A-21A-42C
	n77

	DC_1A-19A-21A-42C_n78A
	DC_1A_n78A
DC_19A_n78A
DC_21A_n78A
	DC_1A-19A-21A-42C
	n78

	DC_1A-19A-21A-42C_n79A
	DC_1A_n79A
DC_19A_n79A
DC_21A_n79A
DC_42A_n79A
	DC_1A-19A-21A-42C
	n79

	DC_1A-41A-42C_n79A
	DC_1A_n79A
DC_41A_n79A
DC_42A_n79A
	CA_1A-41A-42C
	n79

	DC_3A-5A-7A-7A_n78A
	DC_3A_n78A

DC_5A_n78A

DC_7A_n78A
	CA_3A-5A-7A-7A
	n78

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.4.5
Inter-band EN-DC configurations (six bands)

Table 5.5B.4.5-1: Inter-band EN-DC configurations (six bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	
	
	
	

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.5
Inter-band EN-DC including FR2

Supported channel bandwidths for E-UTRA operating bands and CA configurations are defined in TS 36.101 [5] and for NR operating bands and CA configurations in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4]. 

5.5B.5.1
Inter-band EN-DC configurations (two bands)

Table 5.5B.5.1-1: Inter-band EN-DC configurations (two bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A_n257A
	DC_1A_n257A
	1
	257

	DC_2A-n257A
	DC_2A-n257A
	2
	257

	DC_3A_n257A
	DC_3A_n257A
	3
	257

	DC_3A_n258A
	DC_3A_n258A
	3
	258

	DC_5A_n257A
	DC_5A_n257A
	5
	257

	DC_5A-n260A
	DC_5A-n260A
	5
	260

	DC_7A_n257A
	DC_7A_n257A
	7
	257

	DC_7A_n258A
	DC_7A_n258A
	7
	258

	DC_8A_n257A
	DC_8A_n257A
	8
	257

	DC_8A-n258A
	DC_8A-n258A
	8
	258

	DC_11A_n257A
	DC_11A_n257A
	11
	257

	DC_13A-n257A
	DC_13A-n257A
	13
	257

	DC_13A-n260A
	DC_13A-n260A
	13
	260

	DC_18A_n257A
	DC_18A_n257A
	18
	257

	DC_19A_n257A
	DC_19A_n257A
	19
	257

	DC_21A_n257A
	DC_21A_n257A
	21
	257

	DC_26A _n257A
	DC_26A _n257A
	26
	257

	DC_28A_n257A
	DC_28A_n257A
	28
	257

	DC_28A_n258A
	DC_28A_n258A
	28
	258

	DC_41A_n257A
	DC_41A_n257A
	41
	257

	DC_42A_n257A
	DC_42A_n257A
	42
	257

	DC_48A_n257A
	DC_48A_n257A
	48
	257

	DC_48A_n260A
	DC_48A_n260A
	48
	260

	DC_66A_n257A
	DC_66A_n257A
	66
	257

	DC_66A_n260A
	DC_66A_n260A
	66
	260

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.5.2
Inter-band EN-DC configurations (three bands)

Table 5.5B.5.2-1: Inter-band EN-DC configurations (three bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A_n257A
	DC_1A_n257A
DC_3A_n257A
	CA_1A-3A
	n257A

	DC_1A-5A_n257A
	DC_1A_n257A
DC_5A_n257A
	CA_1A-5A
	n257A

	DC_1A-7A_n257A
	DC_1A_n257A
DC_7A_n257A
	CA_1A-7A
	n257A

	DC_1A-19A_n257A
	DC_1A-257A
DC_19A_n257A
	CA_1A-19A
	n257A

	DC_1A-21A_n257A
	DC_1A_n257A
DC_21A_n257A
	CA_1A-21A
	n257A

	DC_1A-41A_n257A
	DC_1A_n257A
DC_41A_n257A
	CA_1A-41A
	n257A

	DC_1A-42A_n257A
	DC_1A_n257A
DC_42A_n257A
	CA_1A-42A
	n257A

	DC_1A-42C_n257A
	DC_1A_n257A

DC_42A_n257A
	CA_1A-42C
	n257

	DC_2A-2A_n260A
	DC_2A_n260A
	CA_2A-2A
	n260A

	DC_2C_n260A
	DC_2C_n260A
	CA_2C
	n260A

	DC_2A-13A_n260A
	DC_2A_n260A
DC_13A_n260A
	CA_2A-13A
	n260A

	DC_2A-2A_n257A
	DC_2A-2A_n257A
	CA_2A-2A
	n257A

	DC_2C_n257A
	DC_2C_n257A
	CA_2C
	n257A

	DC_2A-5A_n257A
	DC_2A_n257A
DC_5A_n257A
	CA_2A-5A
	n257A

	DC_2A-13A_n257A
	DC_2A_n257A
DC_13A_n257A
	CA_2A-13A
	n257A

	DC_2A-66A_n257A
	DC_2A_n257A
DC_66A_n257A
	CA_2A-66A
	n257A

	DC_3A-5A_n257A
	DC_3A_n257A
DC_5A_n257A
	CA_3A-5A
	n257A

	DC_3A-7A_n257A
	DC_3A_n257A
DC_7A_n257A
	CA_3A-7A
	n257A

	DC_3A-19A_n257A
	DC_3A_n257A
DC_19A_n257A
	CA_3A-19A
	n257A

	DC_3A-21A_n257A
	DC_3A_n257A
DC_21A_n257A
	CA_3A-21A
	n257A

	DC_3A-42A_n257A
	DC_3A_n257A

DC_42A_n257A
	CA_3A-42A
	n257A

	DC_3A-42C_n257A
	DC_3A_n257A

DC_42A_n257A
	CA_3A-42C
	n257

	DC_5B_n257A
	DC_5B-n257A
	CA_5B
	n257A

	DC_5A-5A_n257A
	DC_5A_n257A
	CA_5A-5A
	n257A

	DC_5A-5A_n260A
	DC_5A_n260A
	CA_5A-5A
	n260A

	DC_5A-66A_n257A
	DC_5A_n257A
DC_66A_n257A
	CA_5A-66A
	n257A

	DC_5A-7A_n257A
	DC_5A_n257A
DC_7A_n257A
	CA_5A-7A
	n257A

	DC_5B_n260A
	DC_5B-n260A
	CA_5B
	n260A

	DC_7A-7A_n257A
	DC_7A_n257A
	CA_7A-7A
	n257A

	DC_13A-66A_n257A
	DC_13A_n257A
DC_66A_n257A
	CA_13A-66A
	n257A

	DC_13A-66A_n260A
	DC_13A_n260A
DC_66A_n260A
	CA_13A-66A
	n260A

	DC_19A-42A_n257A
	DC_19A_n257A
DC_42A_n257A
	CA_19A-42A
	n257A

	DC_19A-21A_n257A
	DC_19A_n257A
DC_21A_n257A
	CA_19A-21A
	n257A

	DC_19A-42C_n257A
	DC_19A_n257A

DC_42A_n257A
	CA_19A-42C
	n257

	DC_21A-42A_n257A
	DC_21A_n257A

DC_42A_n257A
	CA_21A-42A
	n257A

	DC_21A-42C_n257A
	DC_21A_n257A

DC_42A_n257A
	CA_21A-42C
	n257

	DC_41A-42A_n257A
	DC_42A_n257A
DC_42A_n257A
	CA_41A-42A
	n257A

	DC_42C_n257A
	DC_42C_n257A
	CA_42C
	n257A

	DC_48A-48A_n257A
	DC_48A--n257A
	CA_48A-48A
	n257A

	DC_48C_n257A
	DC_48C_n257A
	CA_48C
	n257A

	DC_48A-48A_n260A
	DC_48A_n260A
	CA_48A-48A
	n260A

	DC_48C_n260A
	DC_48C_n260A
	CA_48C
	n260A

	DC_66A-66A_n257A
	DC_66A_n257A
	CA_66A-66A
	n257A

	DC_66C_n257A
	DC_66C_n257A
	CA_66C
	n257A

	DC_66A-66A_n260A
	DC_66A_n260A
	CA_66A-66A
	n260A

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.5.3
Inter-band EN-DC configurations (four bands)

Table 5.5B.5.3-1: Inter-band EN-DC configurations (four bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A-5A_n257A
	DC_1A_n257A

DC_3A_n257A

DC_5A_n257A
	CA_1A-3A-5A
	n257A

	DC_1A-3A-7A_n257A
	DC_1A_n257A

DC_3A_n257A

DC_7A_n257A
	CA_1A-3A-7A
	n257A

	DC_1A-3A-19A_n257A
	DC_1A_n257A

DC_3A_n257A

DC_19A_n257A
	CA_1A-3A-19A
	n257A

	DC_1A-3A-21A_n257A
	DC_1A_n257A

DC_3A_n257A

DC_21A_n257A
	CA_1A-3A-21A
	n257A

	DC_1A-3A-42C_n257A
	DC_1A_n257A

DC_3A_n257A

DC_42A_n257A
	CA_1A-3A-42C
	n257

	DC_1A-5A-7A_n257A
	DC_1A_n257A

DC_5A_n257A

DC_7A_n257A
	CA_1A-5A-7A
	n257A

	DC_1A-19A-42A_n257A
	DC_1A_n257A

DC_19A_n257A

DC_42A_n257A
	CA_1A-19A-42A
	n257

	DC_1A-19A-42C_n257A
	DC_1A_n257A

DC_19A_n257A

DC_42A_n257A
	CA_1A-19A-42C
	n257

	DC_1A-21A-42A_n257A
	DC_1A_n257A

DC_21A_n257A

DC_42A_n257A
	CA_1A-21A-42A
	n257

	DC_1A-21A-42C_n257A
	DC_1A_n257A

DC_21A_n257A

DC_42A_n257A
	CA_1A-21A-42C
	n257

	DC_3A-5A-7A_n257A
	DC_3A_n257A

DC_5A_n257A

DC_7A_n257A
	CA_3A-5A-7A
	n257A

	DC_3A-7A-7A_n257A
	DC_3A_n257A

DC_7A_n257A
	CA_3A-7A-7A
	n257A

	DC_3A-19A-21A_n257A
	DC_3A_n257A

DC_19A_n257A

DC_21A_n257A
	CA_3A-19A-21A
	n257A

	DC_3A-21A-42C_n257A
	DC_3A_n257A

DC_21A_n257A

DC_42A_n257A
	CA_3A-21A-42C
	n257

	DC_5A-7A-7A_n257A
	DC_5A_n257A

DC_7A_n257A
	CA_5A-7A-7A
	n257A

	DC_19A-21A-42A_n257A
	DC_19A_n257A

DC_21A_n257A

DC_42A_n257A
	CA_19A-21A-42A
	n257

	DC_19A-21A-42C_n257A
	DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	CA_19A-21A-42C
	n257

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.5.4
Inter-band EN-DC configurations (five bands)

Table 5.5B.5.4-1: Inter-band EN-DC configurations (five bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A-3A-5A-7A_n257A
	DC_1A_n78A
DC_3A_n78A
DC_5A_n78A
DC_7A_n78A
	CA_1A-3A-5A-7A
	n257

	DC_1A-3A-19A-21A_n257A
	DC_1A-n257A

DC_3A-n257A

DC_19A-n257A

DC_21A-n257A
	CA_1A-3A-19A-21A
	n257

	DC_1A-3A-21A-42C_n257A
	DC_1A_n257A
DC_3A_n257A
DC_19A_n257A
DC_42A_n257A
	CA_1A-3A-21A-42C
	n257

	DC_1A-19A-21A-42A_n257A
	DC_1A_n257A

DC_19A_n257A

DC_21A_n257A

DC_42A_n257A
	CA_1A-19A-21A-42A
	n257

	DC_1A-19A-21A-42C_n257A
	DC_1A_n257A
DC_19A_n257A
DC_21A_n257A
DC_42A_n257A
	DC_1A-19A-21A-42C
	n257

	DC_1A-41A-42C_n257A
	DC_1A_n257A
DC_41A_n257A
DC_42A_n257A
	CA_1A-41A-42C
	n257

	DC_3A-5A-7A-7A-n257A
	DC_3A_n78A

DC_5A_n78A

DC_7A_n78A
	CA_3A-5A-7A-7A
	n257

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


5.5B.5.5
Inter-band EN-DC configurations (six bands)

Table 5.5B.5.5-1: Inter-band EN-DC configurations (six bands)

	EN-DC
configuration
	Uplink EN-DC

configuration

(NOTE 1)
	E-UTRA configuration
	NR configuration

	
	
	
	

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications.


6

Transmitter characteristics

6.1
General

6.2
Transmitter power 

6.2A
Transmitter power for CA without EN-DC

6.2A.1.1
UE maximum output power  for inter-band NR CA between FR 1 and FR 2 without EN-DC
FFS
6.2A.2.1
UE maximum output power reduction  for inter-band NR CA between FR 1 and FR 2 without EN-DC
FFS
6.2A.3.1
UE additional maximum output power reduction  for inter-band NR CA between FR 1 and FR 2 without EN-DC
FFS
6.2A.4.1
UE Configured output power level for inter-band NR CA between FR 1 and FR 2  without EN-DC
FFS
6.2A.4.2
ΔTIB,c for CA

FFS
6.2A.4.2.1
ΔTIB,c for inter-band NR CA between FR 1 and FR 2  without EN-DC
FFS
6.2B
Transmitter power for EN-DC

6.2B.1
UE Maximum Output Power for EN-DC

FFS
6.2B.1.1
UE Maximum Output Power for Intra-Band Contiguous EN-DC
FFS
6.2B.1.2
UE Maximum Output Power for Intra-Band Non-Contiguous EN-DC
FFS
6.2B.1.3
UE Maximum Output Power for Inter-Band EN-DC within FR1
FFS
6.2B.1.4
UE Maximum Output Power for Inter-Band EN-DC including FR2

FFS
6.2B.2
UE Maximum Output Power reduction for EN-DC

6.2B.2.1
UE Maximum Output Power reduction for Intra-Band Contiguous EN-DC
FFS
6.2B.2.2
UE Maximum Output Power reduction for Intra-Band Non-Contiguous EN-DC
FFS
6.2B.2.3
UE Maximum Output Power reduction for Inter-Band EN-DC within FR1
FFS
6.2B.2.4
UE Maximum Output Power reduction for Inter-Band EN-DC including FR2

FFS
6.2B.3
UE additional aaximum autput power reduction for EN-DC

6.2B.3.1
UE Additional Maximum Output Power reduction for Intra-band contiguous EN-DC
Editor’s note: The following aspects are either missing or not yet determined: 

- Initial condition is not complete.

- Message contents are not complete.

- UE Power Class test requirements

- Test tolerance is not complete. 
- The UL Reference Measurement channels are TBD
6.2B.3.1.1 

Test purpose

Editor’s Note: Explanatory test is needed. 

6.2B.3.1.2 
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting intra-band contiguous EN-DC. 

6.2B.3.1.3 
Minimum conformance requirements

For EN-DC band combinations with additional requirements the A-MPR allowed are specified in table 6.2B.3.1.3-1 for combinations of network signalling values indicated in E-UTRA and NR cell group(s). Unless otherwise stated the A-MPR allowed below is in addition to the MPR requirements specified in sub-clause 6.2B.2.1.

Table 6.2B.3.1.3-1: Allowed power reduction for intra-band EN-DC 

	DC configuration
	Requirement (sub-clause)
	E-UTRA network signalling value
	NR network signalling value
	A-MPR

	DC_(n)71B
	6.5B.2.1.2.3.1
	NS_35
	NS_35
	

	
	
	
	
	

	
	
	
	
	


The normative reference for this requirement is TS 38.101-3 [4] clause 6.2B.3.1.

6.2B.3.1.4 
Test description

6.2B.3.1.4.1

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 test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table [TBD]. 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 shown in table 6.2B.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annexes [TBD].

Table 6.2B.3.1.4.1-1: Test configuration table (network signalled value "NS_35")

	Initial Conditions

	Test Environment

as specified in TS 38.508-1 [6] subclause [TBD]
	TBD

	Test Frequencies

as specified in TS 38.508-1 [6] subclause [TBD]
	TBD

	Test Channel Bandwidths/SCS per test channel BW 
as specified in TS 38.508-1 [6] subclause [TBD]
	TBD

	Test SCS as specified in TS 38.508-1 [6] subclause [TBD]
	TBD

	Test Parameters for NS_35 A-MPR

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	
	Modulation
	RB allocation 

	1
	N/A for A-MPR testing.
	TBD
	TBD

	2
	
	TBD
	TBD

	3
	
	TBD
	TBD

	
	
	
	

	NOTE:
The specific configuration of each RB allocation is defined in table [TBD]


Editor’s note: The following lines belong at the end of section 6.2B.3.1.4.1. As new tables are added to this section, these lines should always follow the tables.
1.
Connect the SS to the UE antenna connectors as shown in [TBD].

2.
The parameter settings for the cell are set up according to [TBD].

3.
Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].

4.
The UL Reference Measurement channels are [TBD].

5.
Propagation conditions are set according to [TBD].

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.2B.3.1.4.3.
6.2B.3.1.4.2

Test procedure

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.3.1.4.1-1 on both EN-DC component carriers. 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 until the UE transmits at its PUMAX level; allow at least 200 ms for the UE to reach PUMAX level.

3.
Measure the mean power over all component carriers for the EN-DC configuration, which shall meet the requirements described in table 6.2B.3.1.5-1. The period of the measurement shall be at least the continuous duration of [one active sub-frame]. 

NOTE 1: When switching to CP-OFDM waveform, as specified in the test configuration table 6.2B.3.1.4.1-1, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [6] clause [TBD] table [TBD] without [DFT-s-OFDM] condition. When switching to DFT­s­OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition.
6.2B.3.1.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause 4.6.1. 

Editor’s note: Exceptions to network signal values should be added as sub-clauses below. 

6.2B.3.1.5 
Test requirement

The maximum output power, derived in step 3 shall be within the range prescribed by the nominal maximum output power and tolerance in table 6.2B.3.1.5-1. The allowed A-MPR values specified in table 6.2B.3.1.3-1 are in addition to the allowed MPR requirements specified in clause [TBD]. For the UE maximum output power modified by MPR and/or A-MPR, the power limits specified in table [TBD] apply.
Table 6.2B.3.1.5-1: UE Power Class test requirements (network signaled value "NS_35")
	Configuration ID
	MPR (dB)
	A-MPR (dB)
	[ΔTC,c (dB)]
	PCMAX,c (dBm)
	T(PCMAX_L,c) (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	2
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	3
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	[NOTE 1:
…]


6.2B.3.2
UE Additional Maximum Output Power reduction for Intra-Band Non-Contiguous EN-DC
FFS
6.2B.3.3
UE Additional Maximum Output Power reduction for Inter-Band EN-DC within FR1
FFS
6.2B.3.4
UE Additional Maximum Output Power reduction for Inter-Band EN-DC including FR2

FFS
6.2B.4
Configured Output Power for EN-DC

6.2B.4.1.1
Configured Output Power for Intra-Band Contiguous EN-DC
FFS
6.2B.4.1.2
Configured Output Power for Intra-Band Non-Contiguous EN-DC
FFS
6.2B.4.1.3
Configured Output Power for Inter-Band EN-DC within FR1
FFS
6.2B.4.1.4
Configured Output Power for Inter-Band EN-DC including FR2

FFS
6.2B.4
ΔTIB,c for EN-DC

6.2B.4.2.1
ΔTIB,c for Intra-Band Contiguous EN-DC
FFS
6.2B.4.2.2
ΔTIB,c for Intra-Band Non-Contiguous EN-DC
FFS
6.2B.4.2.3
ΔTIB,c for Inter-Band EN-DC within FR1
FFS
6.2B.4.2.4
ΔTIB,c for Inter-Band EN-DC including FR2

FFS
6.3
Output power dynamics
FFS
6.4
Transmit signal quality
FFS
6.5
Output RF spectrum emissions
6.5A
Output RF spectrum emissions for CA
6.5A.1
Occupied bandwidth for CA without EN-DC
FFS
6.5A.2
Out-of-band emissions for CA without EN-DC
FFS
6.5A.3
Spurious emissions for CA without EN-DC
FFS
6.5B
Output RF spectrum emissions for DC

6.5B.1
Occupied bandwidth for EN-DC
FFS
6.5B.2
Out-of-band emissions for EN-DC
6.5B.2.1
Out-of-band emissions for Intra-band contiguous EN-DC
6.5B.2.1.1
Spectrum emissions mask for intra-band contiguous EN-DC
FFS
6.5B.2.1.2
Additional spectrum emissions mask for intra-band contiguous EN-DC
6.5B.2.1.2Editor’s note: The following aspects are either missing or not yet determined: 

- Initial condition is not complete.

- Message contents are not complete.

- Test tolerance is not complete.
- The UL Reference Measurement channels are TBD
6.5B.2.1.2.1 

Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions under the deployment scenarios where additional requirements are specified.

6.5B.2.1.2.2 
Test applicability

This test case applies to all types of NR UE release 15 and forward.

6.5B.2.1.2.3 
Minimum conformance requirements

6.5B.2.1.2.3.1
Minimum requirement  DC_(n)71B 

For contiguos intra-band EN-DC configuration of DC_(n)71B when NS_35 is indicated for the UE the requirements in table 6.5B.2.1.2.3-1 apply in the frequency ranges immediately adjacent and outside the aggregation of the said sub-blocks
When NS_35 is indicated in the MCG and NS_35 is indicated in the SCG the requirements in table 6.5B.2.1.2.3.1-1 apply in the frequency ranges immediately adjacent and outside the aggregated sub-blocks of the EN-DC Configuration.

Table 6.5B.2.1.2.3-1: Additional requirements
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement

[dBm]
	Measurement bandwidth

	0 MHz ( (f < 0.1 MHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13
	30 kHz 

	0.1 MHz ( (f < ENBW
	0.15 MHz ( f_offset < ENBW-0.05 MHz 
	-13
	100 kHz 

	ENBW ( (f < ENBW +5 MHz
	ENBW + 0.5 MHz ( f_offset < ENBW  + 4.5 MHz
	-25
	1 MHz 

	NOTE :   ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.



	


The normative reference for this requirement is TS 38.101-3 [4] clause 6.5B.2.1.2.1.

6.5B.2.1.2.4 
Test description

6.5B.2.1.2.4.1

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 test configurations consist of environmental conditions test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table [TBD]. These configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in test configuration table 6.2B.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
1.
Connect the SS to the UE antenna connectors as shown in [TBD].

2.
The parameter settings for the cell are set up according to [TBD].

3.
Downlink signals are initially set up according to [TBD] and uplink signals according to [TBD].

4.
The UL Reference Measurement channels are set according to table 6.2B.3.1.4.1-1.

5.
Propagation conditions are set according to [TBD].

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity (FFS), DC bearer (FFS) according to TS 38.508-1 [6] clause [TBD]. Message contents are defined in clause 6.5B.2.1.2.4.3.
6.5B.2.1.2.4.2

Test procedure

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.3.1.4.1-1 on both EN-DC component carriers. 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 until the UE transmits at its PUMAX level; allow at least 200 ms for the UE to reach PUMAX level.

3.
Measure the mean power over all component carriers for the EN-DC configuration, which shall meet the requirements described in table [TBD] for [TBD]. The period of the measurement shall be at least the continuous duration of [one active sub-frame]. 

4.
Measure the power of the transmitted signal with a measurement filter of bandwidths according to table 6.5B.2.1.2.5-1. The centre frequency of the filter shall be stepped in contiguous steps according to the same table. The measured power shall be recorded for each step. The measurement period shall capture the active time slots.

NOTE 1: When switching to CP-OFDM waveform, as specified in the test configuration table 6.2B.3.1.4.1-1, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [6] clause [TBD] table [TBD] without [DFT-s-OFDM] condition. When switching to DFT­s­OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition.
6.5B.2.1.2.4.3
Message contents

Message contents are according to TS 38.508-1 [6] subclause [TBD]. 

Editor’s note: Exceptions to network signal values should be added as sub-clauses below. 

6.5B.2.1.2.5 
Test requirement
6.5B.2.1.2.5.1 
Test requirement (network signaled value “NS_35”)

When “NS_35” is indicated in the cell measured UE mean power in the channel bandwidth, derived in step 3, shall fulfil requirements in tables [TBD] or [TBD] as appropriate, and the power of any UE shall not exceed the described values in table 6.5B.2.1.2.5-1. The requirements in the table apply in the frequency ranges immediately adjacent and outside the aggregation of the sub-blocks.
Table 6.5B.2.1.2.5-1: Additional requirements DC_(n)71B 
	ΔfOOB
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement

[dBm]
	Measurement bandwidth

	0 MHz ( (f < 0.1 MHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13 + TT
	30 kHz 

	0.1 MHz ( (f < ENBW 
	0.15 MHz ( f_offset < ENBW – 0.05 MHz 
	-13 + TT
	100 kHz 

	ENBW ( (f < ENBW +5 MHz
	ENBW + 0.5 MHz ( f_offset < ENBW + 4.5 MHz
	-25 + TT
	1 MHz 

	NOTE:
ENBW is the aggregated bandwidth of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.


6.5B.2.1.3
Adjacent channel leakage ratio for intra-band contiguous EN-DC
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-
Test point analysis is not done.

-
Measurement BW is within brackets (38.101-3)

-
Test configuration table has many FFS
6.5B.2.1.3.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage Power Ratio (ACLR).
6.5B.2.1.3.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting [intra-band] EN-DC. 
6.5B.2.1.3.3
Minimum conformance requirements

For EN-DC operation with an E-UTRA sub-block immediately adjacent to an NR sub-block, the ACLR is defined as 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 [at nominal channel spacing]. The UE shall meet the ACLR minimum requirement EN-DCACLR specified in Table 6.5B.2.1.3-1 with ENBW the sum of the sub-block bandwidths.

Table 6.5B.2.1.3-1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[0.95] ENBW

	Frequency offset of adjacent channel
	
	ENBW

/

-ENBW

	NOTE 1:
ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.

NOTE 2:
The frequency offset is that in between the centre frequencies of the measurement filters


The normative reference for this requirement is TS 38.101-3 [4] clause 6.5B.2.1.3.

6.5B.2.1.3.4
Test description

6.5B.2.1.3.4.1
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 test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table [TBD]. 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 6.5B.2.1.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.5B.2.1.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [6] subclause [TBD]
	FFS

	Test Frequencies as specified in TS 38.508-1 [6] subclause [TBD]
	FFS

	Test Channel Bandwidths as specified in TS 38.508-1 [6] subclause [TBD]
	FFS

	Test SCS as specified in TS 38.508-1 [6] subclause [TBD]
	FFS

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for ACLR test case
	Modulation
	NR and E-UTRA RB allocation (NOTE 1)

	FFS
	
	FFS
	FFS

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	NOTE 1:
The specific configuration of each RB allocation is defined in Table TBD.


1.
Connect the SS to the UE antenna connectors as shown in [TBD].

2.
The parameter settings for the cell are set up according to [TBD].

3.
Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].

4.
The NR and E-UTRA UL Reference Measurement Channels are set according to Table 6.5B.2.1.3.4.1-1.

5.
Propagation conditions are set according to [TBD].

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.5B.2.1.3.4.3.
6.5B.2.1.3.4.2
Test procedure

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 6.5B.2.1.3.4.1-1 on both EN-DC component carriers. 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 until the UE transmits at its PUMAX level; allow at least 200ms for the UE to reach PUMAX level.

3. Measure the mean power over all component carriers for the EN-DC configuration, which shall meet the requirements described in Table TBD or TBD as appropriate. The period of the measurement shall be at least the continuous duration of [one active sub-frame]. For TDD slots with transient periods are not under test.

4. Measure the rectangular filtered mean power over all component carriers for the EN-DC configuration.

5. Measure the rectangular filtered mean power of the first adjacent channel on both lower and upper side of the assigned NR + E-UTRA channel, respectively.

6. Calculate the ratios of the power between the values measured in step 5 over step 6 for lower and upper side respectively.
NOTE 1:
When switching to CP-OFDM waveform, as specified in the test configuration table 6.5B.2.1.3.4.1-1, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [x] clause TBD table TBD without [DFT-s-OFDM] condition. When switching to DFT-s-OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition
6.5B.2.1.3.4.3
Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6.1.

6.5B.2.1.3.5
Test requirement

-
The measured UE mean power in the channel bandwidth, derived in step TBD, shall fulfil requirements in Table TBD as appropriate,
and

· the measured adjacent channel power ratio, derived in step 6, shall be less than or equal to 30 + TT dBc.   
6.5B.3
Spurious emissions for EN-DC
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. The spurious emission limits are specified in terms of general requirements inline with SM.329 [3] and NR operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.5B.3.1
Spurious Emissions for intra-band contiguous EN-DC
FFS
6.5B.3.2
Spurious Emissions for intra-band non-contiguous EN-DC
FFS
6.5B.3.3
Spurious emission band UE co-existence for Inter-band within FR1
FFS
6.5B.3.4
Spurious emission band UE co-existence for Inter-band including FR2

Editor’s Note : Following aspects are missing or under discussion

- Details of the coarse-scan (step 5-a) and max EIRP measurement (step 5-b) is TBD. Depending on the outcome of the study on step 5-a, 5-b, they could be removed.

-Testability issue for 1GHz~ [12.75GHz] is identified. How to treat this frequency range is TBD.
- Dynamic measurement bandwidth is missing as optional method in the test procedure.
- Details about LTE anchor configuration are TBD and will be added later (may be in general section)  

6.5B.3.4.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to other channels or other systems in terms of transmitter spurious emissions.

6.5B.3.4.2
Test applicability

This test case applies to all types of E-UTRA UE release 15 and forward, supporting [intra-band] EN-DC.

6.5B.3.4.3
Minimum conformance requirements

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5B.3.4.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5B.3.4.3-2 apply for all transmitter band configurations (NRB) and channel bandwidths. 

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

Table 6.5B.3.4.3-1: Boundary between NR out of band and spurious emission domain

	Channel bandwidth 
	50 MHz 
	100 MHz
	200
MHz
	400 MHz

	OOB boundary FOOB (MHz)


	100
	200
	400
	800


The spurious emission limits in table 6.5B.3.4.3-2 apply for all transmitter band configurations (RB) and channel bandwidths.

Table 6.5B.3.4.3-1: Boundary between LTE out of band and spurious emission domain

TBD

Table 6.5B.3.4.3-2: Spurious emissions limits

	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

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

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

	12.75 GHz ≤ f < 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	


The normative reference for this requirement is TS 38.101-3 subclause 6.5B.3.4.

6.5B.3.4.4
Test description

6.5B.3.4.4.1
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 initial test configurations consist of environmental conditions, test frequencies, and test channel bandwidths and sub-carrier spacing based on NR bands specified in Table TBD. All of these configurations shall be tested with applicable test parameters for each test channel bandwidth and sub-carrier spacing and are shown in Table 6.5B.3.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex TBD. Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Table 6.5B.3.4.4.1-1: Test Configuration Table for NR
TBD
1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD]. 

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause [TBD].

3.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

4.
The UL Reference Measurement channels are set according to Table 6.5B.3.4.4.1-1 

5.
Propagation conditions are set according to Annex [TBD].

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.5B.3.4.4.3.

6.5B.3.4.4.2
Test procedure

1.
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

2.
SS sends uplink scheduling information for each UL HARQ process via PDSCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5B.3.4.4-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.   Send continuously uplink power control "up" commands to the UE for NR carrier until the UE transmits at its PUMAX level; allow at least [TBD msec] for the UE to reach [maximum output power].
4.  Lock the beam toward that direction and polarization for the entire duration of the test, using UBF message. Message contents are defined in clause 6.5B.3.4.4.3.


5.   Measure the spurious emissions as per steps outlined below:

(a)
[ Perform initial coarse EIRP measurements to identify spurious emission frequencies and corresponding power level [for atleast one horizontal and one vertical cut with TBD step size grid or using a grid with max grid points{from 1/3rd fine grid, 48 points, TBD}]. The measurement is completed in both polarizations ( and ( over frequency range and measurement bandwidth according to Table 6.5B.3.4.3-2. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5B.3.4.3-2 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ [10]dB is guaranteed. The measurement period shall capture the [active time slots.]  For each spurious emission frequency with initial coarse EIRP identified to be within TBD dB of the TRP limit according to Table 6.5B.3.4.3-2, continue with EIRP procedures according to step (b).]

Alternative cuts may be used according to Annex TBD.

(b)
Measure EIRP at emission peak direction according to Annex [X] for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5B.3.4.3-2 using TBD step size. For each spurious emission frequency with measured EIRP greater than or equal to the TRP limit according to Table 6.5B.3.4.3-2, continue with TRP procedures according to step (c).]
(c)
Measure TRP according to Annex [X] [for each of the spurious emission frequency identified in step (b). Apply a measurement bandwidth according to Table 6.5B.3.4.3-2.]

NOTE 1:
The frequency range defined in Table 6.5B.3.4.3-2 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 must pass.

NOTE 2:
When switching to CP-OFDM waveform, as specified in the test configuration table 6.5B.2.1.3.4.1-1, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message according to TS 38.508-1 [x] clause TBD table TBD without [DFT-s-OFDM] condition. When switching to DFT-s-OFDM waveform, send an RRCConnectionReconfiguration message containing NR RRCReconfiguration message with [DFT-s-OFDM] condition
6.5B.3.4.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause TBD.

6.5B.3.4.5
Test requirement

This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5B.3.4.5-1.
The measured maximum EIRP or TRP power of spurious emission, derived in step 3, shall not exceed the described value in Table 6.5B.3.4.5-1.

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5B.3.4.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5B.3.4.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.5B.3.4.5-1: Spurious emissions test requirements
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

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

	12.75 GHz ≤ f < 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	

	NOTE 1:
Applies for Band n257, n258, n260


7
Receiver characteristics

7.1
General
FFS
7.2
Diversity characteristics
FFS
7.3
Reference sensitivity

7.3A
Reference sensitivity for CA without EN-DC
7.3A.1

General
FFS
7.3A.2

Reference sensitivity power level for CA without EN-DC

FFS
7.3A.3

ΔRIB,c for CA without EN-DC
7.3A.3.1

Reference Sensitivity for Inter-band CA between FR1 and FR2 without EN-DC
FFS
7.3B
Reference sensitivity level for DC

7.3B.1
General 
FFS
7.3B.2
Reference sensitivity for EN-DC 

7.3B.2.1
Reference sensitivity for Intra-band Contiguous EN-DC
FFS
7.3B.2.2
Reference sensitivity for Intra-band non-contiguous EN-DC
FFS
7.3B.2.3
Reference sensitivity for Inter-band EN-DC within FR1
FFS
7.3B.2.4
Reference sensitivity for Inter-band EN-DC including FR2

FFS
7.3B.3
ΔRIB,c for EN-DC

7.3B.3.1
Reference sensitivity ΔRIB,c for Intra-band Contiguous EN-DC
FFS
7.3B.3.2
Reference sensitivity ΔRIB,c for Intra-band non-contiguous EN-DC
FFS
7.3B.3.3
Reference sensitivity for ΔRIB,c Inter-band EN-DC within FR1
FFS
7.3B.3.3.1
Reference sensitivity for ΔRIB,c Inter-band EN-DC in two bands within FR1
FFS
7.3B.3.3.2
Reference sensitivity for ΔRIB,c Inter-band EN-DC in three bands within FR1
FFS
7.3B.3.3.3
Reference sensitivity for ΔRIB,c Inter-band EN-DC in four bands within FR1
FFS
7.3B.3.3.4
Reference sensitivity for ΔRIB,c Inter-band EN-DC in five bands within FR1
FFS
7.3B.3.4
Reference sensitivity for ΔRIB,c Inter-band EN-DC including FR2

FFS
7.3B.3.4.1
Reference sensitivity for ΔRIB,c Inter-band EN-DC in two bands including FR2

FFS
7.3B.3.4.2
Reference sensitivity for ΔRIB,c Inter-band EN-DC in three bands including FR2

FFS
7.3B.3.4.3
Reference sensitivity for ΔRIB,c Inter-band EN-DC in four bands including FR2

FFS
7.3B.3.4.4
Reference sensitivity for ΔRIB,c Inter-band EN-DC in five bands including FR2

FFS
Annex A (normative): Dual uplink interferer
UE is mandated to support operation in dual uplink mode also in EN-DC configuration for FR1 listed in [Table 7.3.2.1.5-1] and indicated by column single uplink allowed if the intermodulation products caused by the dual uplink operation do not interfere own downlink transmission. 
Formula for determining if the EN-DC in NR FR1 configuration with dual uplink operation interferes own downlink reception.

Interference bandwidth: IBW = |a| * CBW1 + |b| * CBW2
-
|a| + |b| = 2 (or 3)

-
CBW1 and CBW2 are the transmission bandwidth configurations of the UL channels

Center frequency of IBW:  fIBW = |a * f1 + b * f2|

-
f1 and f2 are center frequency of the transmission bandwidth configurations of each UL channel 

The range of IMD 2 (or 3):  [fIBW – IBW/2, fIBW + IBW/2]
Note 1: UE shall be able to apply operations which are configured by RRC reconfiguration and corresponding HARQ timing on the transmission bandwidth.

Note 2: For identified difficult band combination, during two adjacent RRC reconfiguration, the changing of transmission bandwidth should not introduce IM2 and IM3, which will result in UE changing from 2Tx to 1Tx. Otherwise, UE behavior is not specified.

Annex B (normative):
EIRP measurement procedure
The TX beam peak direction is found with a 3D EIRP scan (separately for each orthogonal polarization) with a grid that is TBD. The TX beam peak direction is where the maximum total component of EIRP is found.

1)
Connect the SS (System Simulator) with the DUT through the downlink antenna with polarization reference PolMeas to form the TX beam towards the previously determined TX beam peak direction and respective polarization. 

2)
Lock the beam toward that direction for the entire duration of the test.

3)
Measure the mean power (Pmeas,θ) of the modulated signal arriving at the power measurement equipment (such as a spectrum analyser, power meter, or gNB emulator).

4)
Calculate EIRPθ by adding the composite loss of the entire transmission path for utilized signal path, LEIRP,θ, and frequency to the measured power Pmeas,θ
5)
Measure the mean power (Pmeas,φ) of the modulated signal arriving at the power measurement equipment.

6)
Calculate EIRP θ by adding the composite losses of the entire transmission path for utilized signal path, LEIRP,φ and frequency to the measured power Pmeas, φ
7)
Calculate total EIRP = EIRPθ + EIRPφ
TRP measurement procedure

1)
Connect the SS with the DUT through the downlink antenna with desired polarization reference PolMeas to form the TX beam towards the desired TX beam direction and respective polarization. 

2)
Lock the beam toward that direction and polarization for the entire duration of the test. 

3)
For each measurement point on the TBD grid, measure Pmeas,θ and Pmeas,φ. The angle between the measurement antenna and the DUT (θMeas, φMeas) is achieved by rotating the measurement antenna and the DUT (based on system architecture). 

4)
Calculate EIRPθ (EIRPφ) by adding the composite loss of the entire transmission path for utilized signal paths, LEIRP,θ (LEIRP,φ) and frequency to the measured powers Pmeas,θ (Pmeas,φ)

5)
The TRP value for the uniform measurement grid is calculated using 

 [image: image3.png]NoiMo1
TRP = ﬁ; Z,[EIRP,(B., ¢;) + EIRP,(6;, ¢,)] sin(6,)




Where N is the number of angular intervals in the nominal theta range from 0 to π and M is the number of angular intervals in the nominal phi range from 0 to 2π . 

The TRP values for the constant density grids are calculated using:

 [image: image4.png]N1
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TRP = ﬁ;[EIRPa(B..‘#.) + EIRP4(6,$))]




where N is the number of measurement points.
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