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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”
…….

[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].
Editor’s note: intended to capture abbreviations.
4
General 
Editor’s note: Intended to capture more information in future
5

Operating bands and Channel arrangement
5.1
General
5.2
Operating bands

5.3
Channel bandwidth

5.3.1
Channel bandwidth for CA between Range 1 and Range 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


5.3.2
Channel bandwidth for EN-DC 

Editors note: Explanatory text is needed
5.3.2.1
Intra-band contiguous EN-DC configurations

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


5.3.2.3
Inter-band EN-DC configurations

Supported channel bandwidths for E-UTRA operating bands and CA configurations are defined in TS 36.101 [xx] 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]. 
5.3.2.3.1
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

	
	
	
	

	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_SUL_n78-n80
	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

	
	
	
	

	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.


6

Transmitter characteristics

6.1
General

6.2
Transmitter power 

6.2.1
FFS

6.2.2
Transmitter power for inter-band EN-DC
6.2.2.1_FR1
Transmitter power for inter-band EN-DC for FR1
6.2.2.1_FR2
Transmitter power for inter-band EN-DC for FR2
6.2.2.2
Transmitter power for intra-band EN-DC
6.2.3
Allowed power reduction
6.2.3.2_FR1
Allowed power reduction for inter-band EN-DC for FR1
6.2.3.2_FR2
Allowed power reduction for inter-band EN-DC for FR2
6.2.3.3
Allowed power reduction for intra-band EN-DC
6.2.4
Allowed additional power reduction
6.2.4.1
FFS
6.2.4.2
Allowed additional power reduction for inter-band EN-DC for FR1
6.2.4.3
Allowed additional power reduction for inter-band EN-DC for FR1
Editor’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.

6.2.4.3.1 

Test purpose

Editor’s Note: Explanatory test is needed. 

6.2.4.3.2 
Test applicability

The requirements of this test apply in test case [TBD] to all types of NR UE release 15 and forward.

The requirements of this test apply in test case [TBD] to all types of NR UE release 15 and forward.

6.2.4.3.3 
Minimum conformance requirements

For EN-DC band combinations with additional requirements the A-MPR allowed are specified in table [TBD] for combinations of network signalling values indicated in E-UTRA and NR cell group(s). Unless otherwise stated the allowed A-MPR in table 6.2.4.3.3-1 is in addition to the MPR requirements specified in sub-clause [TBD].

Table 6.2.4.3.3-1: 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
	6.5.3.2.3.1
	NS_35
	NS_j
	

	
	
	
	
	

	
	
	
	
	


The normative reference for this requirement is TS 38.101-3 [4] clause 6.2.4.1.

6.2.4.3.4 
Test description

6.2.4.3.4.1

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 shown in table 6.2.4.3.1-1. 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 6.2.4.3.1-1: Test Configuration Table (network signalled value "NS_35")

	Initial Conditions

	Test Environment

as specified in TS 38.508-1 [X] subclause [TBD]
	Normal

	Test Frequencies

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

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

	Test Parameters for NS_35 A-MPR

	
	
	Downlink Configuration
	Uplink Configuration

	Configuration ID
	Ch BW]
	Mod'n
	RB allocation
	Mod'n
	RB allocation 
	RBstart

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

	2
	TBD
	
	TBD
	TBD
	TBD

	3
	TBD
	
	TBD
	TBD
	TBD

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	NOTE 1:
Test Channel Bandwidths are checked separately for each NR band, the applicable channel bandwidths are specified in Table [TBD].

NOTE 2:
The Configuration ID will be used to map the applicable Test Configuration to the corresponding Test Requirement in subclause [TBD] as not all combinations are necessarily required based on the applicability of the UE.
NOTE 3:
The RBstart of partial RB allocation shall be RB# 0 and RB# (max +1 - RB allocation) of the channel bandwidth.


Editor’s note: The following lines belong at the end of section 6.2.3.4.1. 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 set according to table 6.2.4.3.1-1.

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 [X] clause [TBD]. Message contents are defined in clause 6.2.4.3.4.3.
6.2.4.3.4.2

Test procedure

TBD

6.2.4.3.4.3
Message contents

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

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

6.2.4.3.5 
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 6.2.4.3.5-1. The allowed A-MPR values specified in table 6.2.4.3.3-1 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 6.2.4.3.5-1: UE Power Class test requirements (network signalled 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:
…]


6.3
FFS

6.4
FFS

6.5
FFS

6.5.1
FFS

6.5.2
FFS

6.5.3
Additional Spectrum emissions mask 
6.5.3.1
FFS

6.5.3.2
Additional epectrum emissions mask
6.5.3.2.3
Additional Spectrum emissions mask (contiguous sub-blocks) for intra-band 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.

- Test tolerance is not complete.

6.5.3.2.3.1 

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.

6.5.3.2.3.2 
Test applicability

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

6.5.3.2.3.3 
Minimum conformance requirements

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

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

6.5.3.2.3.3.1
Min DC_(n)71B (contiguous sub-blocks)

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 6.5.3.2.3.3.1-1 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.

	


The normative reference for this requirement is TS 38.101-3 [4] clause 6.5.3.2.3.1.

6.5.3.2.3.4 
Test description

6.5.3.2.3.4.1

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]. 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 6.2.4.3.1-1. 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 6.5.3.2.3.1-1.

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 [X] clause [TBD]. Message contents are defined in clause 6.5.3.2.3.4.3.
6.5.3.2.3.4.2

Test procedure

TBD
6.5.3.2.3.4.3
Message contents

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

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

6.5.3.2.3.5 
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 the applicable table 6.5.3.2.3.5-1. The allowed A-MPR values specified in table 6.5.3.2.3.1-1 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 6.5.3.2.3.5-1: UE Power Class test requirements Table Min DC_(n)71B (contiguous sub-blocks)

	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:
…]


7
Receiver characteristics

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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