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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.

1
Scope

The present document establishes the minimum RF characteristics [and minimum performance requirements] for NR User Equipment (UE) Interworking operation with other radios. This includes but is not limited to additional requirements for carrier aggregation between Range 1 and Range 2 and additional requirements due to NR non-standalone (NSA) operation mode with E-UTRA. 
2
References

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

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

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

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

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 38.101-1: “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 1: Range 1 Standalone”

[4]
3GPP TS 36.101: “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”

[5]
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"

[6]
Recommendation ITU-R M.1545: "Measurement uncertainty as it applies to test limits for the terrestrial component of International Mobile Telecommunications-2000"
3
Definitions, symbols and abbreviations

3.1
Definitions

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

<defined term>: <definition>.

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

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

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

5.2.1
General

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 in a future version.

5.2A
Operating bands for CA

5.2A1
Inter-band CA

NR carrier aggregation are designed to operate in the operating bands defined in Table 5.2.2.1‑1. The band combinations include at least one FR1 operating band and one FR2 operating band.

Table 5.2.2.1-1: Band combinations for NR CA

	NR CA Band
	NR Band

	CA_n71A_n257A
	n71, n257

	
	

	
	

	
	

	
	

	
	


5.2B
Operating bands for MR-DC

5.2B.1
General

The operating bands are specified for operation with EN-DC or NGEN-DC or NE-DC configured.
5.2B.2
Intra-band contiguous MR-DC
5.2B.3
Intra-band contiguous MR-DC
5.2B.4
Inter-band MR-DC within FR1

5.2B.5
Inter-band MR-DC including FR2
[5.2.2.2]
EN-DC
Editor’s note: split tables below and include in 5.2B.4 and 5.2B.5.
EN-DC is designed to operate in the operating bands defined in clause 5.2.2.2. 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.
5.2.2.2.1
EN-DC (two bands)

Table 5.2.2.2.1-1: 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_1_n257
	1
	n257
	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_3_n257
	3
	n257
	No

	DC_3_n258
	3
	n258
	No

	DC_5_n78 
	5
	n78
	No

	DC_5_n257
	5
	n257
	No

	DC_7_n28
	7
	n28
	No

	DC_7_n78 
	7
	n78
	No

	DC_7_n257
	7
	n257
	No

	DC_7_n258
	7
	n258
	No

	DC_8_n77
	8
	n77
	No

	DC_8_n78
	8
	n78
	No

	DC_8_n79
	8
	n79
	No

	DC_8_n257
	8
	n257
	No

	DC_8_n258
	8
	n258
	No

	DC_11_n77
	11
	n77
	No

	DC_11_n78
	11
	n78
	No

	DC_11_n79
	11
	n79
	No

	DC_11_n257
	11
	n257
	No

	DC_18_n77
	18
	n77
	No

	DC_18_n78
	18
	n78
	No

	DC_18_n79
	18
	n79
	No

	DC_18_n257
	18
	n257
	No

	DC_19_n77
	19
	n77
	No

	DC_19_n78
	19
	n78
	No

	DC_19_n79
	19
	n79
	No

	DC_19_n257
	19
	n257
	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_21_n257
	21
	n257
	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_26_n257
	26
	n257
	No

	DC_28_n77
	28
	n77
	No

	DC_28_n78
	28
	n78
	No

	DC_28_n79
	28
	n79
	No

	DC_28_n257
	28
	n257
	No

	DC_28_n258
	28
	n258
	No

	DC_38_n78
	38
	n78
	No

	DC_39_n78
	39
	n78
	No

	DC_39_n79
	39
	n79
	No

	DC_39_n258
	39
	n258
	No

	DC_41_n41
	41
	n41
	No

	DC_41_n77
	41
	n77
	No

	DC_41_n78
	41
	n78
	No

	DC_41_n79
	41
	n79
	No

	DC_41_n257
	41
	n257
	No

	DC_41_n258
	41
	n258
	No

	DC_42_n77
	42
	n77
	No

	DC_42_n78
	42
	n78
	No

	DC_42_n79
	42
	n79
	No

	DC_42_n257
	42
	n257
	No

	DC_66_n71
	66
	n71
	No

	DC_66_n257
	66
	n257
	No

	DC_71_n71
	71
	n71
	No


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.2.2.2.2
EN-DC (three bands)

Table 5.2.2.2.2-1: 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_1-3-n257
	CA_1-3 
	n257
	No

	DC_1-3-n257
	CA_1-3 
	n257
	No

	DC_1-5-n78
	CA_1-5 
	n78
	No

	DC_1-5-n78
	CA_1-5 
	n78
	No

	DC_1-5-n257
	CA_1-5 
	n257
	No

	DC_1-7_n28
	CA_1-7 
	n28
	No

	DC_1-7-n78 
	CA_1-7 
	n78
	No

	DC_1-7-n257
	CA_1-7 
	n257
	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_1-19-n257
	CA_1-19 
	n257
	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_1-21-n257
	CA_1-21 
	n257
	No

	DC_3-5-n78
	CA_3-5 
	n78
	DC_3_n78

	DC_3-5-n257
	CA_3-5 
	n257
	No

	DC_3-7_n28
	CA_3-7 
	n28
	No

	DC_3-7-n78
	CA_3-7 
	n78
	DC_3_n78

	DC_3-7-n257
	CA_3-7 
	n257
	No

	DC_3-38-n78
	CA_3-38 
	n78
	DC_3_n78

	DC_3_SUL_n78-n80
	3
	SUL_n78-n80
	No

	DC_5-7-n78
	CA_5-7 
	n78
	No

	DC_5-7-n257
	CA_5-7 
	n257
	No

	DC_7-7-n78
	CA_7-7 
	n78
	No

	DC_7-7-n257
	CA_7-7 
	n257
	No

	DC_7-20_n28
	CA_7-20 
	n28
	No

	DC_7-20_n78
	CA_7-20 
	n78
	No

	DC_19-21-n79
	CA_19-21 
	n79
	No

	DC_19-21-n257
	CA_19-21 
	n257
	No

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


5.2.2.2.3
EN-DC (four bands)

Table 5.2.2.2.3-1: Band combinations EN-DC (four bands)
	EN-DC Band
	Uplink LTE

configuration
(NOTE 1)
	E-UTRA Band
	NR Band
	Single UL allowed

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	DC_3-19-21_n77
	CA-3-19-21
	CA_3-19-21 
	n77
	DC_3_n77

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

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

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

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

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

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


5.2.2.2.4
EN-DC (five bands)

Table 5.2.2.2.4-1: 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_1-3-5-7_n257
	CA_1-3-5-7
	n257
	No

	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_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_1-3-19-21_n257
	CA_1-3-19-21
	n257
	No

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

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

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

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

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


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


5.3
Channel bandwidth
5.3A
Channel bandwidth for CA
5.3A.1
CA bandwidth classes for CA FR1 and FR2
< are these different from the classes defined in 38.101-1 and 38.101-2? >
Table 5.3.1-1: CA bandwidth classes Range 1
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC

	A
	CBW ≤ TBD
	1

	C
	TBD
	2


Table 5.3.1-2: CA bandwidth classes Range 2
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC

	A
	CBW ≤ TBD
	1

	C
	TBD
	2


5.3A.2
Inter-band CA

< inter-band CA configurations >
5.3B
Channel bandwidth for MR-DC

5.3B.1
General

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

< or make a general statement in clause 1 or clauise 4 >
5.3B.2
Intra-band contiguous MR-DC configurations
Editors note: Explanatory text is needed

Supported channel bandwidths for E-UTRA operating bands are defined in TS 36.101 and for NR operating bands in TS 38.101-1.
Table 5.3.2.1-1: 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.


5.3.2.2
Intra-band non-contiguous EN-DC configurations

Supported channel bandwidths for E-UTRA operating bands are defined in TS 36.101 and for NR operating bands in TS 38.101-1.
Table 5.3.2.2-1: 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.


5.3B.3
Intra-band non-contiguous MR-DC
5.3B.4
Inter-band MR-DC within FR1
5.3B.5
Inter-band MR-DC including FR2

[5.3.2.3
Inter-band EN-DC configurations]
Editor’s note: split tables below and include in 5.3B.4 and 5.3B.5.
Supported channel bandwidths for E-UTRA operating bands and CA configurations are defined in TS 36.101 and for NR operating bands and CA configurations in TS 38.101-1, TS 38.101-2 and TS 38.101-3. 
5.3.2.3.1
Inter-band EN-DC configurations (two bands)

Table 5.3.2.3.1-1: Inter-band EN-DC configurations (two bands)
	EN-DC 

configuration
	Uplink EN-DC

configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_1A_n77A
	DC_1A_n77A
	1
	77

	DC_1A_n78A
	DC_1A_n78A
	1
	78

	DC_1A_n79A
	DC_1A_n79A
	1
	79

	DC_1A_n257A
	DC_1A_n257A
	1
	257

	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_3A_n257A
	DC_3A_n257A
	3
	257

	DC_5A_n78A
	DC_5A_n78A
	5
	78

	DC_5A_n257A
	DC_5A_n257A
	5
	257

	DC_7A_n78A
	DC_7A_n78A
	7
	78

	DC_7A_n257A
	DC_7A_n257A
	7
	257

	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_19A_n257A
	DC_19A_n257A
	19
	257

	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_21A_n257A
	DC_21A_n257A
	21
	257

	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_28A_n257A
	DC_28A_n257A
	28
	257

	DC_42A_n77A
	N/A
	42
	77

	DC_42A_n78A
	N/A
	42
	78

	DC_42A_n79A
	DC_42A_n79A
	42
	79

	DC_42A_n257A
	DC_42A_n257A
	42
	257

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


5.3.2.3.2
Inter-band EN-DC configurations (three bands)

Table 5.3.2.3.2-1: Inter-band EN-DC configurations (three bands)
	EN-DC 

configuration
	Uplink EN-DC

configuration
(NOTE 1)
	E-UTRA configuration
	NR configuration

	DC_3_SUL_n78-n80
	DC_3_n78
	3
	SUL_n78-n80

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


5.3.2.3.3
Inter-band EN-DC configurations (four bands)

Table 5.3.2.3.3-1: Inter-band EN-DC configurations (four 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.


5.3.2.3.4
Inter-band EN-DC configurations (five bands)

Table 5.3.2.3.4-1: 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-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-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-19A-21A_n257A
	DC_1A-n257A

DC_3A-n257A

DC_19A-n257A

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

	DC_3A-5A-7A-7A_n78A
	DC_3A_n78A

DC_5A_n78A

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

	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.


5.3.2.3.5
Inter-band EN-DC configurations (six bands)

Table 5.3.2.3.5-1: 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.


5.4
Channel arrangement

[The channel arrangement for CA operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively.]
[The channel arrangement for MR-DC operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively. E-UTRA as specified in 36.101.]
6
Transmitter characteristics

6.1
General

Detailed structure of the subclause is TBD.
6.2
Transmitter power
6.2A
Transmitter power for CA
6.2A.1
UE maximum output  power for CA
6.2A.1.1
Inter-band CA
< inter-band CA within FR1 is specified in 38.101-1 >
For inter-band NR CA in FR1, the UE Power Classes in Table 6.2.1-1 define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms). UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector. 
Table 6.2.1-1: Maximum output power for inter-band NR CA

	CA configuration
	
	Power class 3

(dBm)
	Tolerance

(dB)

	
	
	
	

	
	
	
	

	
	
	
	




For inter-band NR CA in FR1 and FR2 combined, the UE shall meet each transmitter power requirement specified in clause 6.2.2 of TS 36.101 and clause 6.2.1 TS 38.101-2 independently.
6.2A.2
UE maximum output power reduction for CA

6.2A.2.1
Inter-band CA
6.2A.3
UE additional maximum output power reduction for CA

6.2A.4
Configured maximum output power for CA
6.2B
Transmitter power for MR-DC
6.2B.1
UE maximum output power for MR-DC
6.2B.1.1
Intra-band contiguous EN-DC
< conducted requirements >
The following UE Power Classes define the total maximum output power for any transmission bandwidth(s) of the CG(s) configured.
The maximum output power is measured as the total maximum output power across the UE antenna connector(s). The period of measurement shall be at least [one sub frame].
Table 6.2.2.1-1: Maximum output power for EN-DC (continuous sub-blocks)

	DC configuration
	
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_(n)71B
	
	[23]
	[+2/-3]


6.2B.1.2
Intra-band non-contiguous MR-DC
6.2B.1.3
Inter-band MR-DC within FR1
< conducted requirements >

For inter-band EN-DC of LTE and NR in FR1, the following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth. The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms). UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector. 
Table 6.2.2.2-1: Maximum output power for inter-band EN-DC (two bands)
	DC configuration
	
	Power class 3

(dBm)
	Tolerance

(dB)

	DC_1A_n77A
	
	[23]
	[+2/-3]

	DC_1A_n78A
	
	[23]
	[+2/-3]

	DC_1A_n79A
	
	[23]
	[+2/-3]

	DC_3A_n77A
	
	[23]
	[+2/-3]

	DC_3A_n78A
	
	[23]
	[+2/-3]

	DC_3A_n79A
	
	[23]
	[+2/-3]

	DC_5A_n78A
	
	[23]
	[+2/-3]

	DC_7A_n78A
	
	[23]
	[+2/-3]

	DC_19A_n77A
	
	[23]
	[+2/-3]

	DC_19A_n78A
	
	[23]
	[+2/-3]

	DC_19A_n79A
	
	[23]
	[+2/-3]

	DC_20A_n28A
	
	[23]
	[+2/-3]

	DC_20A_n78A
	
	[23]
	[+2/-3]

	DC_21A_n77A
	
	[23]
	[+2/-3]

	DC_21A_n78A
	
	[23]
	[+2/-3]

	DC_21A_n79A
	
	[23]
	[+2/-3]

	DC_28A_n77A
	
	[23]
	[+2/-3]

	DC_28A_n78A
	
	[23]
	[+2/-3]

	DC_28A_n79A
	
	[23]
	[+2/-3]

	DC_42A_n77A
	
	N/A
	N/A

	DC_42A_n78A
	
	N/A
	N/A

	DC_42A_n79A
	
	[23]
	[+2/-3]


6.2.1B.4
Inter-band MR-DC including FR2
< OTA requirements >

For inter-band EN-DC of LTE and NR in FR2, the UE shall meet each transmitter power requirement specified in clause 6.2.2 of TS 36.101 and clause 6.2.1 TS 38.101-2 independently.
6.2B.2
UE maximum output power reduction and MR-DC
6.2B.2.1
Intra-band contiguous MR-DC

6.2B.2.2
Intra-band non-contiguous MR-DC

6.2B.2.3
Inter-band MR-DC within FR1

< conducted requirements >
6.2B.2.4
Inter-band MR-DC including FR2

< OTA requirements >



6.2B.3
UE additional maximum output power reduction for  MR-DC
6.2B.3.1
Intra-band contiguous MR-DC

For EN-DC band combinations with additional requirements the A-MPR allowed are specified in Table 6.2.3-1 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 6.2.3.

Table 6.2.4.1-1: Allowed power reduction for EN-DC

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

	DC_(n)71B
	6.5.3.2.3.1
	NS_35
	NS_35
	

	
	
	
	
	 

	
	
	
	
	


< any intermediate sub-clauses omitted >
6.2B.3.2
Intra-band non-contiguous MR-DC
6.2B.3.3
Inter-band MR-DC within FR1
6.2B.3.4
Inter-band MR-DC including FR2
6.2B.4
Configured maximum output power for MR-DC


< power sharing if needed >

[6.2.6
ΔTIB,c for NR CA]
Editor’s note: this should be part of 6.2A.4
For the UE which supports inter-band NR CA configuration, ΔTIB,c in Tables below applies. Unless otherwise stated, ΔTIB,c is set to zero.
[6.2.7

ΔTIB,c for EN-DC]
Editor’s note: this should be part of 6.2B.4
For the UE which supports inter-band EN-DC configuration, ΔTIB,c in Tables below applies. Unless otherwise stated, ΔTIB,c is set to zero.
[6.2.7.1
ΔTIB,c for EN-DC two bands]
Table 6.2.5.1.1-1: ΔTIB,c due to EN-DC(two bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c [dB]

	DC_1A_n77A
	1
	0.6

	
	n77
	0.8

	DC_1A_n78A
	1
	0.3

	
	n78
	0.8

	DC_3A_n77A
	3
	0.6

	
	n77
	0.8

	DC_3A_n78A
	3
	0.6

	
	n78
	0.8

	DC_5A_n78A
	5
	0.6

	
	n78
	0.8

	DC_7A_n78A
	7
	0.5

	
	n78
	0.8

	DC_19A_n77A
	19
	0.3

	
	n77
	0.8

	DC_19A_n78A
	19
	0.3

	
	n78
	0.8

	DC_20A_n28A
	20
	0.5

	
	n28
	0.5

	DC_20A_n78A
	20
	0.6

	
	n78
	0.8

	DC_21A_n77A
	21
	0.4

	
	n77
	0.8

	DC_21A_n78A
	21
	0.4

	
	n78
	0.8

	DC_28A_n77A
	28
	0.5

	
	n77
	0.8

	DC_28A_n78A
	28
	0.5

	
	n78
	0.8


[6.2.7.2
ΔTIB,c for EN-DC three bands]
Table 6.2.6.2-1: ΔTIB,c due to EN-DC (three bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c [dB]

	
	
	

	
	
	

	
	
	


[6.2.7.3
ΔTIB,c for EN-DC four bands]
Table 6.2.7.3-1: ΔTIB,c due to EN-DC(four bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c [dB]

	DC_1A-3A-7A_n78A
	1
	0.7

	
	3
	0.7

	
	7
	0.7

	
	n78
	0.8

	DC_1A-3A-19A_n78A
	1
	0.6

	
	3
	0.6

	
	19
	0.3

	
	n78
	0.8

	DC_1A-3A-19A_n79A
	1
	0.3

	
	3
	0.3

	
	19
	0.3

	
	n79
	0

	DC_1A-3A-19A_n257A
	1
	0.3

	
	3
	0.3

	
	19
	0.3

	
	n257
	0.0

	DC_1A-3A-20A_n78A
	1
	0.6

	
	3
	0.6

	
	20
	0.3

	
	n78
	0.8

	DC_1A-3A-21A_n77A
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	n77
	0.8

	DC_1A-3A-21A_n78A
	1
	0.6

	
	3
	0.8

	
	21
	0.9

	
	n78
	0.8

	DC_1A-3A-21A_n79A
	1
	0.3

	
	3
	0.8

	
	21
	0.9

	
	n79
	0

	DC_1A-3A-21A_n257A
	1
	0.3

	
	3
	0.8

	
	21
	0.9

	
	n257
	0.0

	DC_1A-5A-7A_n78A
	1
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1A-7A-20A_n78A
	1
	0.6

	
	7
	0.7

	
	20
	0.4

	
	n78
	0.8

	DC_3A-5A-7A_n78A
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_3A-7A-7A_n78A
	3
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_3A-19A-21A_n77A
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n77
	0.8

	DC_3A-19A-21A_n78A
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n78
	0.8

	DC_3A-19A-21A_n79A
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n79
	0

	DC_3A-19A-21A_n257A
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n257
	0.0

	DC_5A-7A-7A_n78A
	5
	0.6

	
	7
	0.6

	
	n78
	0.8


[6.2.7.4
ΔTIB,c for EN-DC five bands]
Table 6.2.7.4-1: ΔTIB,c due to EN-DC (five bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔTIB,c [dB]

	DC_1A-3A-5A-7A_n78A
	1
	0.6

	
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8

	DC_1A-3A-19A-21A-n77A
	1
	0.6

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n77
	0.8

	DC_1A-3A-19A-21A_n78A
	1
	0.6

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	
	n78
	0.8

	DC_1A-3A-19A-21A_n79A
	1
	0.3

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	DC_1A-3A-19A-21A_n257A
	1
	0.3

	
	3
	0.8

	
	19
	0.3

	
	21
	0.9

	DC_3A-5A-7A-7A-n78A
	3
	0.6

	
	5
	0.6

	
	7
	0.6

	
	n78
	0.8


6.3
Output power dynamics

[Output power dynamics for CA operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively.]
[Output power dynamics for MR-DC operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively. E-UTRA as specified in 36.101.]

6.4
Transmit signal quality

[Transmit signal quality for CA operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively.]
[Transmit signal quality for MR-DC operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively. E-UTRA as specified in 36.101.]
6.5
Output RF spectrum emissions
< in this part (without suffix) one can include requirements that apply in general for the sub-clause including DC (suffix A) and MR-DC (suffix B); in general, reqirements for a feature are specified in the sub-clause without suffix (should always apply) and the specific sub-clause (suffix) >
6.5.1
Occupied bandwidth

6.5.2
Out-of-band emissions

6.5.2.1
General

Unless otherwise stated, the OOBE limits specified for the CA or MR-DC combination in this sub-clause apply regardless of any OOBE requirements specified for each sub-block in the respective [36.101] and [38.101-1].

The requirements apply to each antenna connector.
6.5.3
Spurious emissions
6.5A
Output RF spectrum emissions for CA
Editor’s note: carrier aggregation of bands FR1 and FR2
6.5A.1
Occupied bandwidth for CA

6.5A.2
Out-of-band emissions for CA
6.5A.3
Spurious emissions for CA

6.5B
Output RF spectrum emissions for inter-band MR-DC
6.5B.1
Occupied bandwidth for MR-DC
6.5B.2
Out-of-band emissions for MR-DC

6.5B.2.1
Intra-band contiguous MR-DC

6.5B.2.1.1
Spectrum emissions mask

6.5B.2.1.2
Additional spectrum emissions mask

6.5B.2.1.2.1
DC_(n)71B
When NS_35 is indicated in an E-UTRA sub-block of bandwidth class A and NS_j is indicated in an adjacent NR sub-block of bandwidth class A the requirements in Table 6.5.3.2.3.1-1 apply in the frequency ranges immediately adjacent and outside the aggregation of the said sub-blocks.   

Table 6.5.3.2.3.1-1: 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 < 0.085 MHz
	0.015 MHz ( f_offset < 0.1 MHz
	-13
	30 kHz 

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

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

	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 measurement filter ‑3dB point is that closest to the aggregated block.


6.5B.2.1.3
Adjacent channel leakage ratio

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 6.5.3.2.4-1 with ENBW the sum of the sub-block bandwidths.

Table 6.5.3.2.4-1: 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


6.5B.2.2
Intra-band non-contiguous MR-DC

6.5B.2.3
Inter-band MR-DC within FR1
6.5B.2.4
Inter-band MR-DC including FR2
6.5B.3
Spurious emissions for MR-DC

6.5B.3.1
Intra-band contiguous MR-DC







The general spurious emissions requirements specified in sub-clause 6.6.3.1 of [36.101], sub-clause 6.5.3.1 of [38.101-1] and [38.101-2] apply for each component carrier.
The general spurious emissions requirements specified in sub-clause 6.6.3.1 of [36.101] and sub-clause 6.x.y.z of [38.101-1] apply beyond any frequencies for which the out-of-band emissions requirements in sub-clause 6.5.2 apply. 

6.5B.3.2
Intra-band non-contiguous MR-DC

6.5B.3.3
Inter-band MR-DC within FR1

< conducted requirements >
6.5B.3.4
Inter-band MR-DC including FR2

< OTA requirements >
Editor’s note: split table below between 6.5B.3.3 and 6.5B.3.4
[6.5.2.3.1
Spurious emission band UE co-existence]
This clause specifies the requirements for the specified EN-DC, for coexistence with protected bands. The requirements in Table 6.6.3.2A-0 apply on each component carrier with all component carriers are active.
Table 6.5.2.3.1-1: Requirements
	EN-DC Configuration
	Spurious emission 

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

	DC_1A_n77A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 9

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 9

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 9

	DC_1A_n78A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 9

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 9

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 9

	DC_1A_n79A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 21, 26, 28, 34, 40, 41, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 9

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 9

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 9

	DC_1A_n257A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 21, 26, 28, 34, 40, 41, 42, 65, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1880
	-
	1895
	-40
	1
	5, 9

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	5, 7, 9

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	5, 7, 9

	DC_3A_n7A
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 33, 34, 40, 43, 44, 50, 51, 65, 67, 72, 74, 75, 76

NR Band n1, n5, n7, n8, n20, n28, n50, n51, n74, n75, n76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA band 22, 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	2570 
	- 
	2575
	+1.6
	5
	5, 6, 7

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	5, 6, 7

	
	Frequency range
	2595
	-
	2620
	-40
	1
	5, 6

	DC_3A_n77A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_3A_n78A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_3A_n79A
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_3A_n257A
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 21, 26, 28, 34, 39, 40, 41, 65, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42, n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	DC_5A_n78A
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 65, 66, 70
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	3800
	-
	3805
	+1.6
	5
	5, 7, 8

	
	Frequency range
	3805
	-
	3825
	-15.5
	5
	5, 7, 8

	
	Frequency range
	3825
	-
	3850
	-40
	1
	5, 8

	
	Frequency range
	3850
	-
	4200
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low
	-
	FDL_high
	-50
	1
	7

	
	E-UTRA Band 18, 19
	FDL_low
	-
	FDL_high
	-40
	1
	4

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	4

	DC_5A_n257A
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 50, 51, 65, 66, 70, 71, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	3, 4

	
	E-UTRA Band 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 18, 19
	FDL_low
	-
	FDL_high
	-40
	1
	4

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	4

	DC_7A_n78A
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 11, 18, 19, 20, 21, 26, 27, 28, 31, 32, 33, 34, 40, 50, 51, 65, 66, 67, 68, 72, 74, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	5, 6, 7

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	5, 6, 7

	
	Frequency range
	2595
	-
	2620
	-40
	1
	5, 6

	
	Frequency range
	3800 
	-
	3805
	+1.6
	5
	5, 7, 8

	
	Frequency range
	3805
	-
	3825
	-15.5
	5
	5, 7, 8

	
	Frequency range
	3825
	-
	3850
	-40
	1
	5, 8

	
	Frequency range
	3850
	-
	4200
	-50
	1
	

	DC_7A_n257A
	E-UTRA Band 1, 3, 5, 7, 8, 26, 28, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	2570 
	-
	2575
	+1.6
	5
	

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	

	
	Frequency range
	2595
	-
	2620
	-40
	1
	

	DC_19A_n77A
	E-UTRA Band 1, 3, 11, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_19A_n78A
	E-UTRA Band 1, 3, 11, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_19A_n79A
	E-UTRA Band 1, 3, 11, 21, 28, 34, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_19A_n257A
	E-UTRA Band 1, 3, 11, 21, 28, 34, 42, 65, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	DC_20A_n78A
	E-UTRA Band 1, 3, 7, 8, 22, 31, 32, 34, 38, 42, 43, 65, 75, 76
	FDL_low
	-
	FDL_high
	-50
	1
	

	DC_20A_n78A
	E-UTRA Band 1, 3, 7, 8, 31, 32, 33, 34, 40, 50, 51, 65, 67, 68, 72, 74, 75, 76
	
	
	
	
	
	

	
	E-UTRA Band 20
	FDL_low
	-
	FDL_high
	-50
	1
	5

	
	E-UTRA Band 38, 69
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	DC_21A_n77A
	E-UTRA Band 1, 3, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_21A_n78A
	E-UTRA Band 1, 3, 18, 19, 21, 28, 34, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_21A_n79A
	E-UTRA Band 1, 3, 18, 19, 21, 28, 34, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_21A_n257A
	E-UTRA Band 1, 3, 18, 19, 21, 28, 34, 42, 65, n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	
	Frequency range
	2595
	-
	2645
	-50
	1
	

	DC_28A_n77A
	E-UTRA Band 3, 5, 7, 8, 18, 19, 20, 26, 34, 39, 40, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	10, 11

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10, 12

	
	Frequency range
	758
	-
	773
	-32
	1
	

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_28A_n78A
	E-UTRA Band 3, 5, 7, 8, 18, 19, 20, 26, 34, 39, 40, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	10, 11

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10, 12

	
	Frequency range
	758
	-
	773
	-32
	1
	

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_28A_n79A
	E-UTRA Band 3, 5, 8, 18, 19, 34, 39, 40, 41, 42
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	10, 11

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10, 12

	
	Frequency range
	758
	-
	773
	-32
	1
	

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-5]
	100
	

	DC_28A_n257A
	E-UTRA Band 3, 5, 8, 18, 19, 34, 39, 40, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 65
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	10, 11

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10, 12

	
	Frequency range
	758
	-
	773
	-32
	1
	

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	DC_42A_n79A
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5 
	- 
	1915.7 
	-41
	0.3
	3

	
	NR Band n257
	26500
	-
	29500
	[-25]
	1
	

	DC_42A_n257A
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	NOTE 1: FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1 

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, [5] for the 2nd, 3rd, 4th [or 5th] harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz
NOTE 4:
Applicable only when the assigned E-UTRA carrier is confined within 824 MHz and 849 MHz for UE category M1, M2 and UE category NB1 and NB2.

NOTE 5:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 6:   This requirement is applicable for any channel bandwidths within the range 2500 - 2570 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 2552 - 2560 MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
NOTE 7:  For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 8:   This requirement is applicable for any channel bandwidths within the range 3300 - 3800 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range [TBD – 3792.5] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [TBD - 3790] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to [TBD] RB.

NOTE 9: This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink 

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

NOTE 11: As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW). 

NOTE 12: As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).














	
	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	






	
	
	

	
	
	

	
	
	

	
	
	



	







6.5.4
Transmit intermodulation

[Transmit intermodulation for CA operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively.]
[Transmit intermodulation for MR-DC operations in FR1 and FR2 as specified in 38.101-1 and 38.101-2, respectively. E-UTRA as specified in 36.101.]
7
Receiver characteristics

7.1
General

Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE for the bands operating on frequency range 1 and over the air of the UE for the bands operating on frequency range 2.

The requirements defined in this clause are the extra requirements compared with the single carrier requirements defined in [2] and [3].

Unless otherwise stated, the UL and DL reference measurement channels are the same with the configurations specified in [2] and [3].
7.2
Diversity characteristics
7.3
Reference sensitivity level
7.3.1
General
For the UE which supports NR inter-band carrier aggregation or EN-DC operation, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] shall be increased by the amount given in ΔRIB,c defined in sub clause 7.2.1, 7.2.2 and 7.2.3 for the applicable operating bands.
7.3A
Reference sensitivity level for  CA


7.3A.1
Inter-band CA

For the UE which supports inter-band NR CA configuration, the minimum requirement for reference sensitivity in Table 7.3.1-1 and Table 7.3.1-1a in TS 36.101, Table 7.3-1 in TS 38.101-1 and Table 7.3.1-1 in TS 38.101-2 shall be increased by the amount given in ΔRIB,c in Tables below. Unless otherwise stated, ΔRIB,c is set to zero.
7.3B
Reference sensitivity level for MR-DC
7.3B.1
Intra-band contiguous MR-DC
For intra-band contiguous EN-DC configurations, the reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports at which the throughput for the carrier(s) of the E-UTRA and NR CGs shall meet or exceed the requirements for the specified E-UTRA and NR reference measurement channels. 

For each CG, the reference sensitivity is specified as a maximum allowed degradation MSD of the reference sensitivity level as specified for the applicable carrier bandwidths in accordance with [4] for the E-UTRA CG and [2] for the NR CG.

For DC configurations of DC bandwidth class B, the throughput on each of the CGs shall be ≥ 95% of the maximum throughput of the respective reference measurement channels as specified in […] with parameters specified in Table 7.3.3.1-1.

Table 7.3.3.1-1: Reference sensitivity (MSD) for intra-band DC bandwidth class 

	MSD / DC bandwidth class B

	DC configuration
	E-UTRA/NR band
	FC (UL)

(MHz)
	Channel bandwidth

(MHz)
	UL

allocation [LCRB]
	FC (DL)

(MHz)
	MSD

(dB)
	Duplex mode

	DC_(n)71B
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	1.8
	

	DC_(n)71B
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	1.6
	

	DC_(n)71B
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	n71
	678
	10
	10 (RBstart = 0)
	632
	1.7
	


7.3B.2
Intra-band non-contiguous MR-DC

7.3B.3
Inter-band MR-DC within FR1
7.3B.4
Inter-band MR-DC including FR2
Editor’s note: split the tables below and include in 7.3B.3 and 7.3B.4
For the UE which supports inter-band EN-DC configuration, the minimum requirement for reference sensitivity in Table 7.3.1-1 and Table 7.3.1-1a in TS 36.101, Table 7.3-1 in TS 38.101-1 and Table 7.3.1-1 in TS 38.101-2 shall be increased by the amount given in ΔRIB,c in Tables below. Unless otherwise stated, ΔRIB,c is set to zero.
[7.2.2.1
ΔRIB,c for EN-DC in two bands]
Table 7.2.2.1-1: ΔRIB,c due to EN-DC(two bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔRIB,c (dB)

	DC_1A_n77A
	1
	0.2

	
	n77
	0.5

	DC_1A_n78A
	n78
	0.5

	DC_3A_n77A
	3
	0.2

	
	n77
	0.5

	DC_3A_n78A
	3
	0.2

	
	n78
	0.5

	DC_5A_n78A
	5
	0.2

	
	n78
	0.5

	DC_7A_n77A
	n78
	0.5

	DC_19A_n77A
	n77
	0.5

	DC_19A_n78A
	n78
	0.5

	DC_20A_n78A
	n78
	0.5

	DC_21A_n77A
	n77
	0.5

	DC_21A_n78A
	n78
	0.5

	DC_28A_n77A
	28
	0.2

	
	n77
	0.5

	DC_28A_n78A
	28
	0.2

	
	n78
	0.5


[7.2.2.2
ΔRIB,c for EN-DC three bands]
Table 7.2.2.2-1: ΔRIB,c due to EN-DC (three bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔRIB,c (dB)

	DC_3-SUL_n78-n80
	3
	0.2

	
	n78
	0.5

	
	n80
	0.2


[7.2.2.3
ΔRIB,c for EN-DC four bands]
Table 7.2.2.3-1: ΔRIB,c due to EN-DC (four bands)
	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	DC_1A-3A-7A_n78A
	1
	0.3

	
	3
	0.3

	
	7
	0.3

	
	n78
	0.5

	DC_1A-3A-19A_n78A
	1
	0.2

	
	3
	0.2

	
	19
	0

	
	n78
	0.5

	DC_1A-3A-20A_n78A
	1
	0.2

	
	3
	0.2

	
	20
	0

	
	n78
	0.5

	DC_1A-3A-21A_n77A
	1
	0.2

	
	3
	0.3

	
	21
	0.5

	
	n77
	0.5

	DC_1A-3A-21A_n78A
	1
	0.2

	
	3
	0.3

	
	21
	0.5

	
	n78
	0.5

	DC_1A-3A-21A_n79A
	1
	0

	
	3
	0.3

	
	21
	0.5

	
	n79
	0

	DC_1A-3A-21A_n257A
	1
	0.0

	
	3
	0.3

	
	21
	0.5

	
	n257
	0.0

	DC_1A-5A-7A_n78A 
	1
	0.2

	
	5
	0.2

	
	7
	0.2

	
	n78
	0.5

	DC_1A-7A-20A_n78A
	1
	0.2

	
	7
	0.2

	
	20
	0.2

	
	n78
	0.5

	DC_3A-5A-7A_n78A
	3
	0.2

	
	5
	0.2

	
	7
	0.2

	
	n78
	0.5

	DC_3A-7A-7A_n78A
	3
	0.2

	
	7
	0.2

	
	n78
	0.5

	DC_3A-19A-21A_n77A
	3
	0.3

	
	19
	0

	
	21
	0.5

	
	n77
	0.5

	DC_3A-19A-21A_n78A
	3
	0.3

	
	19
	0

	
	21
	0.5

	
	n78
	0.5

	DC_3A-19A-21A_n79A
	3
	0.3

	
	19
	0

	
	21
	0.5

	
	n79
	0

	DC_3A-19A-21A_n257A
	3
	0.3

	
	19
	0.0

	
	21
	0.5

	
	n257
	0.0

	DC_5A-7A-7A_n78A
	5
	0.2

	
	7
	0.2

	
	n78
	0.5


[7.2.2.4
ΔRIB,c for EN-DC five bands]
Table 7.2.2.4-1: ΔRIB,c due to EN-DC (five bands)

	Inter-band EN-DC configuration
	E-UTRA or NR Band
	ΔRIB,c [dB]

	DC_1A-3A-5A-7A_n78A
	1
	0.2

	
	3
	0.2

	
	5
	0.2

	
	7
	0.2

	
	n78
	0.5

	DC_1A-3A-19A-21A-n77A
	1
	0.2

	
	3
	0.3

	
	21
	0.5

	
	n77
	0.5

	DC_1A-3A-19A-21A_n78A
	1
	0.2

	
	3
	0.3

	
	21
	0.5

	
	n78
	0.5

	DC_1A-3A-19A-21A_n79A
	3
	0.3

	
	21
	0.5

	DC_1A-3A-19A-21A_n257A
	3
	0.3

	
	21
	0.5

	DC_3A-5A-7A-7A-n78A
	3
	0.2

	
	5
	0.2

	
	7
	0.2

	
	n78
	0.5


[7.3
Reference sensitivity power level]
[7.3.1
Reference sensitivity for NR CA]
Editor’s note: include this in 7.3A.1 (the same requirement as that stated above in 7.3A.1; a general requirement that applies unless conditions for the exceptions below apply)
For NR CA operation NR single carrier REFSENS requirements defined in [2] and [3] apply to all downlink bands part of NR CA configurations listed in Tables 5.2.2.1-1 unless sensitivity degradation is allowed as defined in clause 7.3.1.1.
[7.3.1.1
Reference sensitivity exceptions due to UL harmonic interference]
Editor’s note: include this in 7.3A.1
Sensitivity degradation is allowed for a band in frequency range 2 if it is impacted by UL harmonic interference from the band in frequency range 1 of the same CA configuration. Reference sensitivity exceptions are specified in Table 7.3.1-1 with uplink configuration specified in Table 7.3.1-2.
Table 7.3.1.1-1: Reference sensitivity exceptions due to UL harmonic for NR CA of FR1+FR2
	UL Band 
	DL Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	X
	Y
	
	
	
	


Table 7.3.1.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for NR CA of FR1+FR2
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


[7.3.2
Reference sensitivity for EN-DC] 
Editor’s note: include this in 7.3B.3 and 7.3B.4 (a general requirement that applies unless conditions for the exceptions below apply)
For EN-DC, E-UTRA and NR single carrier REFSENS requirements defined in [2], [3] and [4] apply to all downlink bands of EN-DC configurations listed in Tables[TBD] unless sensitivity degradation is allowed as defined in clause 7.3.2.1 and 7.3.2.2.
[7.3.2.1
Reference sensitivity exceptions for EN-DC in FR1 EN-DC]
Editor’s note: include this in 7.3B.3
Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.

Note: FFS how to clarify the issues of 1Tx may also exist for 2Tx mode, for example harmonic, etc.
7.3.2.1.1
Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1

Sensitivity degradation is allowed for a band if it is impacted by UL harmonic interference from another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.1-1 with uplink configuration specified in Table 7.3.2.1.1-2.
Table 7.3.2.1.1-1: MSD due to UL harmonic for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	30 MHz (dB)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	1, 3
	n771,2
	27.1
	23.9
	22.1
	20.9
	
	
	17.9
	
	
	
	

	
	n773
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	n80,
3
	n781,2
	27.1
	23.9
	22.1
	20.9
	
	
	17.9
	
	
	
	

	
	n783
	1.9
	1.1
	0.8
	0.3
	
	
	
	
	
	
	

	19
	n774,5 
	
	[10.4]
	[8.9]
	[7.8]
	
	
	[4.7]
	[3.7]
	[3]
	[1.7]
	[0.7]

	28
	n774,5 n784,5
	
	[10.4]
	[8.9]
	[7.8]
	
	
	[4.7]
	[3.7]
	[3]
	[1.7]
	[0.7]

	20
	n786,7
	
	10.8
	9.1
	8
	
	
	6
	
	
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.
NOTE 4:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 5th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 5:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 6:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 4th transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 7:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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Table 7.3.2.1.1-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1
	UL band
	DL band
	5 MHz


	10 MHz


	15 MHz


	20 MHz


	25 MHz


	30 MHz
	40 MHz


	50 MHz


	60 MHz


	80 MHz


	100 MHz



	1, 3
	n77
	12
	26
	39
	531, 1002
	
	
	
	
	
	
	

	n80, 3
	n78
	12
	26
	39
	531, 1002
	
	
	
	
	
	
	

	19
	n77
	8
	16
	25
	251, 252
	
	
	
	
	
	
	

	20
	n78
	8
	16
	25
	251, 252
	
	
	
	
	
	
	

	28
	n77

n78
	8
	16
	25
	251, 252
	
	
	
	
	
	
	

	
	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.


7.3.2.1.2
MSD due to receiver harmonic mixing for EN-DC in NR FR1
Sensitivity degradation is allowed for a band if it is impacted by receiver harmonic mixing due to another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.2-1 with uplink configuration specified in Table 7.3.2.1.2-2.

Table 7.3.2.1.2-1: Reference sensitivity exceptions due to receiver harmonic mixing for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	n77
	282
	28
	25
	23.2
	22
	
	
	
	
	
	

	n79
	192
	29.5
	26.5
	24.7
	
	
	
	
	
	
	

	n79
	213
	39.3
	36.3
	34.5
	
	
	
	
	
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (higher) band for which the mixing product due to harmonic of victim (lower) band LO with leakage of aggressor (higher) band is within the downlink transmission bandwidth of a victim (lower) band.
NOTE 2:
The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that 
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NOTE 3:
The requirements should be verified for DL EARFCN of the victim (lower) band (superscript LB) such that 
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Table 7.3.2.1.2-2: Uplink configuration for reference sensitivity exceptions due to receiver harmonic mixing for EN-DC in NR FR1
	UL band
	DL band
	SCS

(kHz)
	5 MHz


	10 MHz

(
	15 MHz


	20 MHz


	25 MHz


	40 MHz


	50 MHz


	60 MHz


	80 MHz


	100 MHz



	n77
	28
	15
	25
	50
	75
	100
	
	
	
	
	
	

	n79
	19
	15
	25
	50
	75
	
	
	
	
	
	
	

	n79
	21
	15
	25
	50
	75
	
	
	
	
	
	
	


7.3.2.1.3
Reference sensitivity exceptions due to close proximity of bands for EN-DC in NR FR1
Sensitivity degradation is allowed for a band if it is impacted by close proximity of an UL of another band part of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.1.3-1 with uplink configuration specified in Table 7.3.2.1.3-2.

Table 7.3.2.1.3-1: Reference sensitivity exceptions due to close proximity of bands for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.3-2: Uplink configuration for reference sensitivity exceptions due to close proximity of bands for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.4
Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
Sensitivity degradation is allowed for a band if it is impacted by UL of another band part of the same DC configuration due to cross band isolation issues. Reference sensitivity exceptions are specified in Table 7.3.2.1.4-1 with uplink configuration specified in Table 7.3.2.1.4-2.

Table 7.3.2.1.4-1: Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


Table 7.3.2.1.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	


7.3.2.1.5
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1
For EN-DC configurations in NR FR1 the UE may indicate capability of not supporting simultaneous dual uplink operation due to possible intermodulation interference overlapping in frequency with its own downlink transmissions if 
· the intermodulation order is 2;

· the intermodulation order is 3 when the operating bands of the configuration are either confined below 1 GHz or confined within the frequency range 1695 MHz – 2690 MHz. 
In case for the EN-DC in NR FR1 configurations the intermodulation products caused by 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.

For EN-DC in NR FR1 with uplink and downlink assigned to E-UTRA and NR FR1 bands given in Table 7.3.2.1.5-1 the reference sensitivity is defined only for the specific uplink and downlink test points specified in Table 7.3.2.1.5-1. For these test points the reference sensitivity levels specified in clause 7.3.1 in [TS 36.101] and 7.3.2.1 of [TS 38.101-1] for the corresponding channel bandwidths or in clause 7.3.1 of TS 36.101 are relaxed by the amount of the parameter MSD given in Table 7.3.2.1.5-1.
The throughput on each of the CGs shall be ≥ 95% of the maximum throughput of the respective reference measurement channels as specified in […] with parameters specified in Table 7.3.2.1.5-1 with dual UL transmissions overlapping in time unless otherwise stated.

For EN-DC configurations in Table 7.3.2.1.5-1 with UL/DL channel assignments such that Single UL is allowed, the MSD requirement is verified with non-simultaneous uplink transmissions on the two CGs for UEs only indicating support of Single UL.
7.3.2.1.5.1 
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1 involving two bands
Table 7.3.2.1.5-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1 (two bands)
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order
	Single UL allowed

	DC_1A_n77A
	1
	1950
	5
	25
	2140
	[29.8]

	FDD
	IMD23
	

	
	
	
	
	
	
	[32.54]
	
	
	

	
	n77
	4090
	10
	25
	4090
	N/A
	TDD
	N/A
	

	DC_1A_n77A
	1
	1950
	5
	25
	2140
	[8.0]
	FDD
	IMD43
	

	
	
	
	
	
	
	[10.74]
	
	
	

	
	n77
	3710
	10
	25
	3710
	N/A
	TDD
	N/A
	

	DC_1A_n78A
	1
	1950
	5
	25
	2140
	[8.0]
	FDD
	IMD43
	

	
	
	
	
	
	
	[10.74]
	
	
	

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	
	

	DC_3A_n7A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A
	

	
	n7
	2535
	10
	52
	2655
	[10.25]
	FDD
	IMD4
	

	DC_3A_n77A

DC_3A_n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD23
	

	
	
	
	
	
	
	[28.74]
	
	
	

	
	n77, n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A
	

	DC_3A_n77A

DC_3A_n78A
	3
	1765
	5
	25
	1860
	[8.0]
	FDD
	IMD43
	

	
	
	
	
	
	
	[10.74]
	
	
	

	
	n77, n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A
	

	DC_3A-n78A
	3
	[1712.5]
	5
	25
	[1807.5]
	TBD5
	FDD
	IMD2
	Yes

	
	n78
	[3515]
	10
	50
	[3515]
	N/A
	TDD
	N/A
	

	
	3
	[1762.5]
	5
	25
	[1857.5]
	N/A
	FDD
	N/A
	No

	
	n78
	[3465]
	10
	50
	[3465]
	N/A
	TDD
	N/A
	

	DC_3A-SUL_n78A-n80A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD23
	Yes

	
	
	
	
	
	
	[28.74]
	
	
	Yes

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A
	Yes

	
	
	
	
	
	
	
	
	
	

	DC_3A_SUL_n78A-n80A
	3
	1765
	5
	25
	1860
	[8.0]
	FDD
	IMD43
	No

	
	
	
	
	
	
	[10.74]
	
	
	No

	
	n78
	3435
	10
	25
	3435
	N/A
	TDD
	N/A
	No

	DC_5A_n78A
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
	

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A
	

	DC_20A_n78A
	20
	850
	5
	25
	810
	21.7
	FDD
	IMD44
	

	
	n78
	3360
	10
	50
	3360
	N/A
	TDD
	N/A
	

	DC_21A_n79A
	21
	1457.5
	5
	25
	1505.5
	[18.4]
	FDD
	IMD3
	

	
	n79
	4420.5
	40
	216
	4420.5
	N/A
	TDD
	N/A
	

	CA_28A_n77A

CA_28A_n78A
	28
	705.5
	5
	25
	760.5
	[5.5]
	FDD
	IMD5
	

	
	n77, n78
	3582.5
	10
	25
	3582.5
	N/A
	TDD
	N/A
	

	NOTE 1:
Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A. In case Single UL is allowed and the UE only indicates support of “Single UL” the output power of the active UL shall be set at PCMAX_L,c or set to the maximum output power according to the UE power scaling capability.
NOTE 2:
RBSTART = 0 

NOTE 3:
This band is subject to IMD5 also which MSD is not specified.
NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.
NOTE 5:
For UEs only indicating support of Single UL, this requirement is verified with non-simultaneous uplink transmissions on the E-UTRA and NR CGs


7.3.2.1.5.3
Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1 involving four bands
Table 7.3.2.1.5-1: Reference sensitivity exceptions due to dual uplink operation for EN-DC in NR FR1
	NR or E-UTRA Band / Channel bandwidth / NRB / MSD

	EN-DC
Configuration
	EUTRA or NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	IMD order
	Single UL allowed

	DC_1A-5A-7A_n78A
	1
	1930
	5
	25
	2120
	8.3
	FDD
	IMD4
|fB78-3*fB1|

	
	5
	844
	5
	25
	889
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3670
	10
	52
	3670
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1932
	5
	25
	2122
	18.1
	FDD
	 IMD3

|fB78-2*fB5|

	
	5
	829
	5
	25
	874
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3780
	10
	52
	3780
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1975
	5
	25
	2165
	N/A
	FDD
	N/A

	
	5
	840
	5
	25
	885
	3.1
	FDD
	IMD5

|2*fB78-3*fB1|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3405
	10
	52
	3405
	 N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1977.5
	5
	25
	2167.5
	N/A
	FDD
	N/A

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2507.5
	5
	25
	2627.5
	9.1
	FDD
	IMD4

|fB78-3*fB1|

	
	n78
	3305
	10
	52
	3305
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	8.7
	FDD
	IMD4

|2*fB78-2*fB7|

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2510
	10
	50
	2630
	N/A
	FDD
	N/A

	
	n78
	3310
	10
	52
	3310
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2

|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2

|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_1A-5A-7A_n78A
	1
	1950
	5
	25
	2140
	N/A
	FDD
	N/A

	
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5

|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2

|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2

|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1730
	5
	25
	1825
	N/A
	FDD
	N/A

	
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5

|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD2

|fB78-fB3|

	
	
	
	
	
	
	[28.75]
	
	

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	
	n78
	3710
	10
	25
	3710
	N/A
	TDD
	N/A

	DC_3A-5A-7A_n78A
	3
	1770
	5
	25
	1865
	[8.0]
	FDD
	IMD4

|fB78-3*fB3|4

	
	
	
	
	
	
	[10.75]
	
	

	
	5
	840
	5
	25
	885
	N/A
	FDD
	N/A

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3445
	10
	52
	3445
	N/A
	TDD
	N/A

	DC_3A-7A-7A_n78A
	3
	1740
	5
	25
	1835
	[26]
	FDD
	IMD2

|fB78-fB3|

	
	7
	TBD
	TBD
	TBD
	TBD
	[28.75]
	FDD
	TBD

	
	n78
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3575
	10
	25
	3575
	N/A
	TDD
	N/A

	DC_3A-7A-7A_n78A
	3
	1770
	5
	25
	1865
	[8.0]
	FDD
	IMD4

|fB78-3*fB3|4

	
	
	
	
	
	
	[10.75]
	
	

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3445
	10
	52
	3445
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	844
	5
	25
	889
	8.3
	FDD
	IMD4
|fB78-3*fB5|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3421
	10
	52
	3421
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	844
	5
	25
	889
	N/A
	FDD
	 N/A

	
	7
	2525
	5
	25
	2645
	30.1
	FDD
	IMD2

|fB78-fB5|

	
	n78
	3489
	10
	52
	3489
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	834
	5
	25
	879
	30.2
	FDD
	IMD2

|fB78-fB7|

	
	7
	2550
	5
	25
	2670
	N/A
	FDD
	N/A

	
	n78
	3429
	10
	52
	3429
	N/A
	TDD
	N/A

	DC_5A-7A-7A_n78A
	5
	830
	5
	25
	875
	3.3
	FDD
	IMD5

|2*fB78-3fB7|

	
	7
	2525
	5
	25
	2645
	N/A
	FDD
	N/A

	
	n78
	3350
	10
	52
	3350
	N/A
	TDD
	N/A

	NOTE 1:
Both of the transmitters shall be set min(+20 dBm, PCMAX_L,c) as defined in subclause 6.2.5A

NOTE 2:
RBSTART = 0 

NOTE 3:
This band is subject to IMD5 also which MSD is not specified.
NOTE 4:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.


[7.3.2.2
Reference sensitivity exceptions for EN-DC in NR FR2]
Editor’s note: include this in 7.3B.4
Reference sensitivity exceptions are specified for the condition when there is uplink transmission only in the aggressor band.
Table 7.3.2.2-1 Reference sensitivity exceptions for band combinations of E-UTRA + NR FR2
	Band combination
	Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	CA_XA-YA
	Y
	
	
	
	


Table 7.3.2.2-2: UL configuration for reference sensitivity
	Band combination
	Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	200 MHz
	400 MHz

	CA_XA-YA
	X
	
	
	
	
	
	
	
	
	
	
	
	

	
	Y
	
	
	
	
	
	
	
	
	
	
	
	


7.3.2.2.1
Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR2

Sensitivity degradation is allowed for a band in frequency range 2 if it is impacted by UL harmonic interference from the band in frequency range 1 of the same DC configuration. Reference sensitivity exceptions are specified in Table 7.3.2.2.1-1 with uplink configuration specified in Table 7.3.2.2.1-2.
Table 7.3.2.2.1-1: Reference sensitivity exceptions due to UL harmonic for EN-DC in NR FR2

	UL Band
	DL Band
	50 MHz
(dBm)
	100 MHz
(dBm)
	200 MHz
(dBm)
	400 MHz
(dBm)

	X
	Y
	
	
	
	


Table 7.3.2.1.2-2: Uplink configuration for reference sensitivity exceptions due to UL harmonic interference

	UL band
	DL band
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	25 MHz

(dBm)
	40 MHz

(dBm)
	50 MHz

(dBm)
	60 MHz

(dBm)
	80 MHz

(dBm)
	100 MHz

(dBm)

	X
	Y
	
	
	
	
	
	
	
	
	
	








	

	
	
	

	

	

	

	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




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.
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