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6.3
Output power dynamics
6.3.1
Minimum output power
Editor’s Note:

· Initial condition is not complete.
· Combination of test frequency, Channel BW, SCS and Test IDTest point is FFS.

· Message contents is not complete.

· Measurement Uncertainty and Test Tolerances are FFS.

· Reference Measurement Channel for UL is TBD.

· How to deal with TDD slots with transient periods is FFS. 

6.3.1.1
Test purpose

To verify the UE's ability to transmit with a broadband output power below the value specified in the test requirement when the power is set to a minimum value.

6.3.1.2
Test applicability

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

6.3.1.3
Minimum conformance requirements

The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.

The minimum output power is the EIRP [measurement details TBD]. The minimum output power shall not exceed the values specified in Table 6.3.1.3-1 for each operating band supported. The minimum power is verified in beam locked mode on the beam peak direction.

Table 6.3.1.3-1: Minimum output power
	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(TBD)

	n257, n258, n260
	50
	-13
	

	
	100
	-13
	

	
	200
	-13
	

	
	400
	-13
	


The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.1.

6.3.1.4
Test description

6.3.1.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

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 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.3.1.4.1-1: Test Configuration Table

FFS
1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD].

3.
The parameter settings for the cell are set up according to [TBD].

4.
Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].

5.
The UL Reference Measurement Channel is set according to Table 6.3.1.4.1-1.
6.
Propagation conditions are set according to [TBD].

7.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.1.4.3.

6.3.1.4.2
Test procedure

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

2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.3.1.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "down" commands in every uplink scheduling information to the UE; allow at least [TBD msec] to ensure that the UE transmits at its minimum output power.

4.
Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table 6.3.1.5-1. EIRP test procedure is defined in [TBD]. The measuring duration is one active uplink subframe. EIRP is calculated considering both polarizations, theta and phi.

6.3.1.4.3
Message contents
Message contents are according to TS 38.508-1 [10] subclause [TBD].

6.3.1.5
Test requirement

The maximum EIRP, derived in step 4 shall not exceed the values specified in Table 6.3.1.5-1.
Table 6.3.1.5-1: Minimum output power

	Operating band
	Channel bandwidth

(MHz)
	Minimum output power

(dBm)
	Measurement bandwidth

(TBD)

	n257, n258, n260
	50
	-13+TT
	

	
	100
	-13+TT
	

	
	200
	-13+TT
	

	
	400
	-13+TT
	


6.3.2
Transmit OFF power
Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
- The test tolerance is left FFS.
- The requirement is unmeasurable.

- Test applicability and test description are left FFS.
6.3.2.1
Test purpose

To verify that the UE transmit OFF power is lower than the value specified in the test requirement.

6.3.2.2
Test applicability

FFS.
6.3.2.3
Minimum conformance requirement

The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF. The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.3-1 for each operating band supported.
Table 6.3.2.3-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259,n261
	-35
	-35
	-35
	-35

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


The transmit OFF power is defined as the TRP in the channel bandwidth when the transmitter is OFF.  The transmitter is considered OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the transmitter is not considered OFF.
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.2.
An excess transmit OFF power potentially increases the Rise Over Thermal (RoT) and therefore reduces the cell coverage area for other UEs.
6.3.2.4
Test description

FFS.
6.3.2.5
Test requirement

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.
Table 6.3.2.5-1: Transmit OFF power
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259,n261
	-35+TT
	-35+TT
	-35+TT
	-35+TT

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz


6.3.3
Transmit ON/OFF time mask

6.3.3.1
General

FFS.
6.3.3.2
General ON/OFF time mask

Editor’s Note:

· Initial condition is not complete.
· Combination of test frequency, Channel BW, SCS and Test IDTest point is FFS.

· Message contents is not complete.

· Measurement Uncertainty and Test Tolerances are FFS.

· Minimum conformance requirement and test requirement are FFS.

· How to deal with TDD slots with transient periods is FFS.

· Starting time position of 200ms in test procedure 2 is FFS

· Test procedure to switch OFDM waveform is FFS.
· Testability of OFF power needs further study.
6.3.3.2.1
Test purpose

To verify that the general ON/OFF time mask meets the requirements given in 6.3.3.2.5.
The transmit ON/OFF time mask defines the transient period(s) allowed

-
between transmit OFF power and transmit ON power symbols (transmit ON/OFF)
Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.

Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel.
6.3.3.2.2
Test applicability

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

6.3.3.2.3
Minimum conformance requirements

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction.
The general ON/OFF time mask defines the observation period allowed between transmit OFF and ON power. ON/OFF scenarios include: the beginning or end of DTX, measurement gap, contiguous, and non contiguous transmission, etc
The OFF power measurement period is defined in a duration of at least one slot excluding any transient periods. The ON power is defined as the mean power over one slot excluding any transient period. 
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Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR2
The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.3.2.

6.3.3.2.4
Test description

6.3.3.2.4.1
Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

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 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3.3.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.3.3.2.4.1-1: Test Configuration Table

FFS
1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD].
3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause [TBD].

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement Channels are set according to Table 6.3.3.2.4.1-1.

6.
Propagation conditions are set according to Annex [TBD].

7.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.3.3.2.4.3.

6.3.3.2.4.2
Test procedure

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

2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.3.3.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [TBD]. EIRP test procedure is defined in [TBD]. The period of the measurement shall be the slot prior to the PUSCH transmission, excluding a transient period of 5 µs in the end of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.

4.
For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [TBD]. EIRP test procedure is defined in [TBD]. The period of the measurement shall be one slot with PUSCH transmission. EIRP is calculated considering both polarizations, theta and phi.

5.
For UE transmission OFF power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [TBD]. EIRP test procedure is defined in [TBD]. The period of the measurement shall be the slot following the PUSCH transmission, excluding a transient period of 5 µs at the beginning of the slot and any DL periods. EIRP is calculated considering both polarizations, theta and phi.
6.3.3.2.4.3
Message contents

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

6.3.3.2.5
Test requirement

FFS
6.3.3.3
Transmit power time mask for slot boundaries

FFS.
6.3.3.4
PRACH time mask

Editor’s Notes:
- Minimum conformance requirements is not defined (missing in 38.101-1)
- Initial condition is not complete

- Message contents are not complete

- Measurement uncertainty and Test tolerance are not complete
- Test requirements are not complete

- PRACH configuration index is not complete

- The further investigation is essential that how does beamforming affect the initial access procedure

- Testability of OFF power needs further study

- Measurement periods of the slot need to be clarification in the test procedure
6.3.3.4.1
Test purpose

To verify that the PRACH time mask meets the requirements given in 6.3.3.4.5.

The time mask for PRACH time mask defines the ramping time allowed

-
between transmit OFF power and transmit ON power symbols (transmit ON/OFF) when transimitting the PRACH

Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel
6.3.3.4.2
Test applicability

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

6.3.3.4.3
Minimum conformance requirements

The transmit ON/OFF time mask is defined as a directional requirement. The requirement is verified in beam locked mode at beam peak direction. The maximum allowed EIRP OFF power level is -30dBm at beam peak direction.

The PRACH ON power is specified as the mean power over the PRACH measurement period excluding any transient periods as shown in Figure 6.3.3.4.3-1. The measurement period for different PRACH preamble format is specified in Table 6.3.3.4.3-1.

Table 6.3.3.4.3-1: PRACH ON power measurement period

	PRACH preamble format
	Measurement period (ms)

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD

	TBD
	TBD
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Figure 6.3.3.4.3-1: PRACH ON/OFF time mask

The normative reference for this requirement is TS 38.101-2 [3] clause 6.3.3.4.

6.3.3.4.4
Test description
6.3.3.4.4.1
Initial condition
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

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 5.2-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3.3.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].
Table 6.3.3.4.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	TBD

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in TS 38.508-1 [5] subclause [TBD]
	SCS defined in TS 38.211 [8] subclause 6.3.3.2

	PRACH preamble format

	PRACH Configuration Index
	[0]


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.
Propagation conditions are set according to [TBD].

5.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3.3.4.4.3.

6.3.3.4.4.2
Test procedure

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

2.
The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.

3.
The UE shall send the signalled preamble to the SS.
4.
FFS

5.
For UE transmission ON power, measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [TBD]. EIRP test procedure is defined in [TBD]. The period of the measurement shall be the slot during the PRACH preamble transmission. EIRP is calculated considering both polarizations, theta and phi.

6.
FFS
6.3.3.4.4.3
Message contents

Message contents are according to TS 38.508-1 [5] subclause [TBD].
6.3.3.4.5
Test requirement

The requirement for the power measured in steps (3), (4) and (5) of the test procedure shall not exceed the values specified in Table 6.3.3.4.5-1.

Table 6.3.3.4.5-1: PRACH time mask

	
	Channel bandwidth / Output Power [dBm] / measurement bandwidth

	
	50MHz
	100MHz
	200MHz
	400MHz

	Transmit OFF power
	FFS

	Transmission OFF Measurement bandwidth
	FFS
	FFS
	FFS
	FFS

	Expected PRACH Transmission ON Measured power
	FFS
	FFS
	FFS
	FFS

	ON power tolerance

FFS
	FFS
	FFS
	FFS
	FFS


6.3.3.5
PUCCH time mask

FFS.
6.3.3.5.1
Long PUCCH time mask

FFS.
6.3.3.5.2
Short PUCCH time mask

FFS.
6.3.3.6
SRS time mask

FFS.
6.3.3.7
PUSCH-PUCCH and PUSCH-SRS time masks

FFS.
6.4
Transmit signal quality

6.4.1
Frequency error

FFS.
6.4.2
Transmit modulation quality

FFS.
6.4.2.1
Error vector magnitude

FFS.
6.4.2.2
Carrier leakage

FFS.
6.4.2.3
In-band emissions

FFS.
6.4.2.4
EVM equalizer spectrum flatness

FFS.
6.4.2.5
EVM equalizer spectrum flatness for BPSK modulation

FFS.
6.4A
Transmit signal quality for CA

6.4A.1
Frequency error for CA

FFS.
6.4A.2
Transmit modulation quality for CA

FFS.
6.4A.2.1
Error vector magnitude for CA

FFS.
6.4A.2.2
Carrier leakage for CA

FFS.
6.4A.2.3
In-band emissionsfor CA

FFS.
6.4A.2.4
EVM equalizer spectrum flatness for CA

FFS.
6.4A.2.5
EVM equalizer spectrum flatness for BPSK modulation for CA
FFS.
6.5
Output RF spectrum emissions

Unwanted emissions are divided into "Out-of-band emission" and "Spurious emissions" in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ‎‎[7] and the Radio Regulations ‎[TBD].
ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.

The UE transmitter spectrum emission consists of the three components; the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.
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Figure 6.5-1: Transmitter RF spectrum
6.5.1
Occupied bandwidth

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Measurement Uncertainty FFS.

· Test Tolerances are FFS.

· Reference Measurement Channel for UL is TBD. 

· Connection diagram for User Equipment part is FFS
6.5.1.1
Test purpose

To verify that the UE occupied bandwidth for all transmission bandwidth configurations supported by the UE are less than their specific limits

6.5.1.2
Test applicability

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

6.5.1.3
Minimum conformance requirements

Occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel. The occupied bandwidth for all transmission bandwidth configurations (Resources Blocks) shall be less than the channel bandwidth specified in Table 6.5.1.2-1.

The occupied bandwidth is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.

Table 6.5.1.2-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / Channel bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	Channel bandwidth (MHz)
	50
	100
	200
	400


The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.1.

6.5.1.4
Test description

6.5.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.5.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.5.1.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	All

	Test SCS as specified in TS 38.508-1 [5] subclause [TBD]
	Lowest SCS per Channel Bandwidth

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for occupied bandwidth test case
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Outer_full

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1.


1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.2.1 for TE diagram and section [TBD] for UE diagram.

3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 6.5.1.4.1-1.

6.
Propagation conditions are set according to Annex [TBD]

7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.1.4.3

6.5.1.4.2
Test procedure

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

2.
SS sends uplink scheduling information for each UL HARQ process via PDSCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least [TBD msec] for the UE to reach [maximum output power].
4.
Measure the EIRP spectrum distribution within two times or more frequency range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately gaussian (typical spectrum analyser filter). The measuring duration is one active uplink subframe. EIRP is captured from both polarizations, theta and phi.

5.
Calculate the total EIRP from both polarizations, theta and phi, within the range of all frequencies measured in step 4 and save this value as “Total EIRP”. EIRP measurement procedure is defined in Annex E.

6.
Sum up the power measured in theta and phi polarization upward from the lower boundary of the measured frequency range in step 4 and seek the limit frequency point by which this sum becomes 0.5% of “Total EIRP” and save this point as “Lower Frequency”.

7.
Sum up the power measured in theta and phi polarization downward from the upper boundary of the measured frequency range in step 4 and seek the limit frequency point by which this sum becomes 0.5% of “Total EIRP” and save this point as “Upper Frequency”.

8.
Calculate the difference “Upper Frequency” – “Lower Frequency” = “Occupied Bandwidth” between the two limit frequencies obtained in step 6 and step 7.
6.5.1.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.1.5
Test requirement

The measured Occupied Bandwidth shall not exceed values in Table 6.5.1.5-1.

Table 6.5.1.5-1: Occupied channel bandwidth

	
	Occupied channel bandwidth / Channel bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	Channel bandwidth (MHz)
	50 + TT
	100 + TT
	200 + TT
	400 + TT


6.5.2
Out of band emission

The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio. Additional requirements to protect specific bands are also considered.
All out of band emissions for range 2 are TRP.
6.5.2.1
Spectrum Emission Mask
The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ( edge of the assigned NR channel bandwidth. For frequencies greater than (ΔfOOB) the spurious requirements in subclause 6.5.3 are applicable.
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· Measurement Uncertainties and Test Tolerancies are FFS.

· Reference Measurement Channel for UL is TBD. 

· Minimum conformance requirements for UE maximum output power for modulation/ channel bandwidth test are missing.
· The procedure to ensure UE is at maximum output power is TBD.
· Optimization in test frequencies is FFS.
· Connection diagram for User Equipment part is FFS
6.5.2.1.1
Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth.

6.5.2.1.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.5.2.1.3
Minimum conformance requirements

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel bandwidth.

Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2. 

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50

MHz
	100

MHz
	200

MHz
	400

MHz
	Measurement bandwidth

	( 0-5
	-5 
	-5
	-5
	-5
	1 MHz 

	( 5-10
	-13
	-5
	-5
	-5 
	1 MHz

	( 10-20
	-13
	-13
	-5
	-5 
	1 MHz

	( 20-40
	-13
	-13
	-13
	-5
	1 MHz

	( 40-100
	-13
	-13
	-13
	-13
	1 MHz

	( 100-200
	
	-13
	-13 
	-13 
	1 MHz

	( 200-400
	
	
	-13 
	-13 
	1 MHz

	( 400-800
	
	
	
	-13 
	1 MHz


The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.1.

6.5.2.1.4
Test description

6.5.2.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.5.2.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.5.2.1.4.1-1: Test Configuration Table
	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	[Low range, High range]

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid and Highest

	Test SCS as specified in TS 38.508-1 [10] subclause [TBD]
	Lowest and Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Spectrum Emission Mask test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Default
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Default
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Default
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Default
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	12
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	13
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:
The specific configuration of each RF allocation is defined in Table 6.1-1.


1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.2.1 for TE diagram and section [TBD] for UE diagram.
3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 6.5.2.1.4.1-1.

6.
Propagation conditions are set according to Annex [TBD]
7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.1.4.3

6.5.2.1.4.2
Test procedure
1.
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].
2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5.2.1.4.2-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least [TBD msec] for the UE to reach [maximum output power].
4.
Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to the test configuration, which shall meet the requirements described in Table [TBD-Min peak EIRP requirement]. EIRP test procedure is defined in Annex E. The period of the measurement shall be at least one subframe (1 msec). EIRP is captured from both polarizations, theta and phi.

5.
Measure the TRP of the transmitted signal with a measurement filter of bandwidths according to table 6.5.2.1.1.5-1. The centre frequency of the filter shall be stepped in continuous steps according to the same table. TRP shall be recorded for each step. The measurement period shall capture the active time slots. Total radiated power is measured according to TRP measurement procedure defined in Annex F. The measurement grid used for TRP measurement defined in [TBD]. TRP is calculed considering both polarizations, theta and phi.

NOTE 1: When switching to CP-OFDM waveform, as specified in the test configuration table 6.5.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table [4.6.3-n] PUSCH-Config without DFT-s-OFDM condition. When switching to DFT-s-OFDM waveform, send an NR RRCReconfiguration message with DFT-s-OFDM condition.
6.5.2.1.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.2.1.5
Test requirement

The measured EIRP derived in step 4, shall fulfil requirements in Table [TBD-Min peak EIRP requirement] as appropriate, and the power (TRP) of any UE emission shall fulfil requirements in Table.6.5.2.1.5-1.

Table 6.5.2.1.5-1: General NR spectrum emission mask for Range 2

	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	50

MHz
	100

MHz
	200

MHz
	400

MHz
	Measurement bandwidth

	( 0-5
	-5 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz 

	( 5-10
	-13 + TT
	-5 + TT
	-5 + TT
	-5 + TT
	1 MHz

	( 10-20
	-13 + TT
	-13 + TT
	-5 + TT
	-5 + TT
	1 MHz

	( 20-40
	-13 + TT
	-13 + TT
	-13 + TT
	-5 + TT
	1 MHz

	( 40-100
	-13 + TT
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	( 100-200
	
	-13 + TT
	-13 + TT
	-13 + TT
	1 MHz

	( 200-400
	
	
	-13 + TT
	-13 +TT
	1 MHz

	( 400-800
	
	
	
	-13 + TT
	1 MHz

	NOTE 1:
At the boundary of spectrum emission limit, the first and last measurement position with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

NOTE 2:
The measurements are to be performed above the upper edge of the channel and below the lower edge of the channel.


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.5.2.1A
Spectrum emission mask for CA
FFS.
6.5.2.2
Additional Spectrum Emissions Mask
FFS.
6.5.2.3
Adjacent Channel Leakage Ratio

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Measurement Uncertainties and Test Tolerances are FFS.

· Reference Measurement Channel for UL is TBD. 

· Minimum conformance requirements for UE maximum output power for modulation/ channel bandwidth test are missing.

· The procedure to ensure UE is at maximum output power is TBD.
· Connection diagram for User Equipment part is FFS
6.5.2.3.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to adjacent channels in terms of Adjacent Channel Leakage power Ratio (ACLR).
6.5.2.3.2
Test applicability

This test case applies to all types of NR UE release 15 and forward.
6.5.2.3.3
Minimum conformance requirements

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is specified for a scenario in which adjacent carrier is another NR channel.
NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.3.3-1.
If the measured adjacent channel power is greater than –35 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.3.3-1.

Table 6.5.2.3.3-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258
	17 dB
	17 dB
	17 dB
	17 dB

	NRACLR for band n260
	16 dB
	16 dB
	16 dB
	16 dB

	NR channel Measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	Adjacent channel centre frequency offset [MHz]
	+50

/

-50
	+100.0

/

-100.0
	+200

/

-200
	+400

/

-400


The normative reference for this requirement is TS 38.101-2 [3] clause 6.5.2.3.1.

6.5.2.3.4
Test description

6.5.2.3.4.1
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, and channel bandwidths based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 6.5.2.3.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 6.5.2.3.4.1-1: Test Configuration Table

	Default Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Low range, High range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid, and Highest

	Test SCS as specified in TS 38.508-1 [10] subclause [TBD]
	Lowest and Highest

	Test Parameters

	Test ID
	Freq
	ChBw
	SCS
	Downlink Configuration
	Uplink Configuration

	
	
	Default
	Default
	N/A for Adjacent Channel Leakage Ratio test case
	Modulation
	RB allocation (NOTE 1)

	1
	Low
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Left

	2
	High
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_1RB_Right

	3
	Default
	
	
	
	DFT-s-OFDM PI/2 BPSK
	Outer_Full

	4
	Low
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Left

	5
	High
	
	
	
	DFT-s-OFDM QPSK
	Outer_1RB_Right

	6
	Default
	
	
	
	DFT-s-OFDM QPSK
	Outer_Full

	7
	Low
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Left

	8
	High
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_1RB_Right

	9
	Default
	
	
	
	DFT-s-OFDM 16 QAM
	Outer_Full

	10
	Default
	
	
	
	DFT-s-OFDM 64 QAM
	Outer_Full

	11
	Low
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Left

	12
	High
	
	
	
	CP-OFDM QPSK
	Outer_1RB_Right

	13
	Default
	
	
	
	CP-OFDM QPSK
	Outer_Full

	NOTE 1:
The specific configuration of each RF allocation is defined in Table 6.1-1.


1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.2.1 for TE diagram and section [TBD] for UE diagram.
3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 6.5.2.3.4.1-1.

6.
Propagation conditions are set according to Annex [TBD]
7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.2.3.4.3

6.5.2.3.4.2
Test procedure
1.
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].
2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5.2.3.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least [TBD msec] for the UE to reach [maximum output power].
4.
Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex F and measurement grid specified in [TBD]. TRP is calculed considering both polarizations, theta and phi.

5.
Measure TRP of the first NR adjacent channel on both lower and upper side of the assigned NR channel, respectively using a rectangular measurement filter with bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement procedure defined in Annex F. The measurement grid used for TRP measurement defined in [TBD] and measurement grid specified in [TBD]. TRP is calculed considering both polarizations, theta and phi.

6.
Calculate the ratios of the power between the values measured in step 4 over step 5 for lower and upper NR ACLR, respectively.

NOTE 1: When switching to CP-OFDM waveform, as specified in the test configuration table 6.5.2.3.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [x] clause 4.6.3 Table [4.6.3-n] PUSCH-Config without DFT-s-OFDM condition. When switching to DFT-s-OFDM waveform, send an NR RRCReconfiguration message with DFT-s-OFDM condition.
6.5.2.3.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6.

6.5.2.3.5
Test requirement

If the measured adjacent channel power, derived in step 5, is greater than -35 dBm then the measured NR ACLR, derived in step 6, shall be higher than the limits in table 6.5.2.3.5-1.
Table 6.5.2.3.5-1: General requirements for NRACLR
	
	Channel bandwidth / NRACLR / Measurement bandwidth

	
	50

MHz
	100

MHz
	200

MHz
	400

MHz

	NRACLR for band n257, n258
	17 + TT dB
	17 + TT dB
	17 + TT dB
	17 + TT dB

	NRACLR for band n260
	16 + TT dB
	16 + TT dB
	16 + TT dB
	16 + TT dB

	NR channel Measurement bandwidth
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	Adjacent channel centre frequency offset [MHz]
	+50

/

-50
	+100.0

/

-100.0
	+200

/

-200
	+400

/

-400


6.5.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions. The spurious emission limits are specified in terms of general requirements inline with SM.329 [7] and NR operating band requirement to address UE co-existence.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
6.5.3.1
Transmitter Spurious emissions
Editor’s Note: Following aspects are missing or under discussion:

· Other method in step a) is not precluded.
· Testability issue for 6GHz ~ [12.75GHz] is identified. How to treat this frequency range is TBD.
· Details about LTE anchor configuration are TBD and will be added later (may be in general section).
· Loop in step a) is TBD for more analysis of the advantag
· Applicability of 2-cut grid is put in TBD (in Annex I) for more analysis of advantage against the other candidate coarse grid(s) in terms of required offset and total test time
· Offset values in Table I-2, which were proposed in R5-182791, are put in suare bracket for more analysis of suitable offset value considering the total test time and risk of misjudgement.
· Offset values in Table I-3, which were proposed in R5-182791, are put in suare bracket for more analysis on differnt type of Constant Density Grid, suitable offset value considering the total test time and risk of misjudgement.

6.5.3.1.1
Test purpose

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

6.5.3.1.2
Test applicability

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

6.5.3.1.3
Minimum conformance requirements
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5.3.1.3-2 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
Table 6.5.3.1.3-1: Boundary between NR out of band and spurious emission domain

	Channel bandwidth 
	50 MHz 
	100 MHz
	200
MHz
	400 MHz

	OOB boundary FOOB (MHz)
	100
	200
	400
	800


The spurious emission limits in table 6.5.3.1.3-2 apply for all transmitter band configurations (RB) and channel bandwidths.
Table 6.5.3.1.3-2: Spurious emissions limits
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

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

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

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


The normative reference for this requirement is TS 38.101-2 subclause 6.5.3.
6.5.3.1.4
Test description

6.5.3.1.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the Subscriber Station (SS) to take with the UE to reach the correct measurement state.
Table 6.5.3.1.4.1-1: Test Configuration Table
TBD

1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD]. 
3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause [TBD].
4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 6.5.3.1.4.1-1 

6.
Propagation conditions are set according to Annex [TBD].

7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.3.1.4.3.

6.5.3.1.4.2
Test procedure
1.
Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in clause [TBD].

2.
SS sends uplink scheduling information for each UL HARQ process via PDSCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 6.5.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least [TBD msec] for the UE to reach [maximum output power].
4.
Lock the beam toward that direction and polarization for the entire duration of the test, using UBF message. Message contents are defined in clause 6.5.3.1.4.3.


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

(a)
Perform coarse EIRP measurements to identify spurious emission frequencies and corresponding power level. The measurement is completed in both polarizations ( and ( over frequency range and measurement bandwidth according to Table 6.5.3.1.3-2. Optionally, a larger and non-constant measurement bandwidth than that of Table 6.5.3.1.3-2 may be applied as long as the SNR (ratio of test limit to floor noise of test equipment) ≥ [10]dB is guaranteed. The measurement period shall capture the [active time slots.]  For each spurious emission frequency with coarse EIRP identified to be within offset dB of the TRP limit according to Table 6.5.3.1.3-2, continue with TRP procedures according to step (b). [It is allowed to repeat step (a) with narrower measurement bandwidth to further narrow down the frequency range to be tested in step (b).]
Allowed coarse grid and offset value is specified in Annex I. Different coarse grid and corresponding offset values may be used for different frequencies. 

 (b)
Measure TRP according to Annex [X] for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.1.3-2.

NOTE 1:
The frequency range defined in Table 6.5.3.1.3-2 may be split into ranges. For each range a different test system, e.g. antenna and/or chamber, may be used. To pass the test case all verdicts of the frequency ranges must pass.   

NOTE 2:
When switching to CP-OFDM waveform, as specified in the test configuration Table TBD, send an   RRCReconfiguration message according to TS 38.508-1 [10] clause TBD table TBD without [DFT-s-OFDM] condition. When switching to DFT-s-OFDM waveform, send an RRCReconfiguration message with [DFT-s-OFDM] condition.
6.5.3.1.4.3
Message contents
Message contents are according to TS 38.508-1 [10] subclause TBD.
6.5.3.1.5
Test requirement

This clause specifies the requirements for the specified NR band for Transmitter Spurious emissions requirement with frequency range as indicated in Table 6.5.3.1.5-1.

The measured maximum EIRP or TRP power of spurious emission, derived in step 3, shall not exceed the described value in Table 6.5.3.1.5-1.

Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1.3-1 starting from the edge of the assigned NR channel bandwidth. The spurious emission limits in Table 6.5.3.1.5-1 apply for all transmitter band configurations (NRB) and channel bandwidths.
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.5.3.1.5-1: Spurious emissions test requirements
	Frequency Range
	Maximum
Level
	Measurement
bandwidth
	NOTE

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

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

	NOTE 1:
Applies for Band n257, n258, n260


6.5.3.2
Spurious emission band UE co-existence
FFS.
7
Receiver characteristics

TBD.
7.1
General

Unless otherwise stated, the receiver characteristics are specified over the air (OTA).
7.2
Diversity characteristics

FFS.
7.3
Reference sensitivity

7.3.1
General

FFS.
7.3.2
Reference sensitivity power level

 Editor’s Note:

- Initial condition is not complete.

- Message contents is not complete.

- Test tolerance is not complete.
- Choice of UL Modulation scheme need to be investigation further.
- Details on EIS beam direction search and polarization are not complete and are FFS.
- Throughput calculation procedure is TBD (measurement period as well as depedencies with polarizations).
7.3.2.1 
Test purpose

To verify the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an g-NodeB.

7.3.2.2 
Test applicability

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

7.3.2.3
Minimum conformance requirements

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

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes TBD (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex TBD) with parameters specified in Table 7.3.2.3-1 and Table 7.3.2.3-2

Table 7.3.2.3-1: Reference sensitivity QPSK PREFSENS
TBD

Table 7.3.2.3-2: Uplink configuration for reference sensitivity

TBD

Unless given by Table 7.3.2.3-3, the minimum requirements specified in Tables 7.3.2.3-1 and 7.3.2.3-2 shall be verified with the network signalling value NS_01 (Table [TBD]) configured. 

Table 7.3.2.3-3: Network Signaling value for reference sensitivity

TBD

For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.2.3-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3.2.3.1 for the applicable operating bands.

The normative reference for this requirement is TS 38.101-2 clause TBD.

7.3.2.4
Test description

7.3.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in table [TBD].  All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3 The details of the uplink reference measurement channels (RMCs) are specified in [Annexe TBD]. Configurations of PDSCH and PDCCH before measurement are specified in [Annex TBD].

Table 7.3.2.4.1-1: Test Configuration Table

TBD

Table 7.3.2.4.1-2: Downlink Configuration of each RB allocation

TBD

Table 7.3.2.4.1-3: Uplink Configuration of each RB allocation

TBD

1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD].

3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause [TBD].

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 7.3.2.4.1-1, Table 7.3.2.4.1-2, and Table 7.3.2.4.1-3. 

6.
Propagation conditions are set according to [TBD].

7.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 7.3.2.4.3. 

7.3.2.4.2
Test procedure

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

2.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 7.3.2.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Tables 7.3.2.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

4.
Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure the UE transmits [TBD] level for at least the duration of the Throughput measurement. Allow at least [TBD msec] for the UE to reach [TBD] level.

5.
Determine EISθ for the θ-polarization, i.e., the lowest power level for the θ-polarization at which the throughput exceeds the test requirement of [95%], by changing the power level of the wanted signal with a step size of  [0.5] dB for the final step. For each power step measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD].
6.
Repeat step 5 to determine EISφ for the φ-polarization.

7. 
From the values for EISθ and EISφ determined in step 5 and 6 calculate the resulting EIS for the total component according to EIS = [1/EISθ +1/EISφ]-1 (formula applies for linear units).

8.
Compare the dB value of the total component EIS value calculated in step 7 to the test requirement in table 7.3.2.5-1. If the EIS value is lower or equal to the value in table 7.3.2.5-1, pass the UE. Otherwise fail the UE.
7.3.2.4.3
Message contents

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

7.3.2.5
Test requirement

The throughput shall [be ≥ 95% of the maximum throughput] of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables 7.3.2.5-1

Table 7.3.2.5-1: Reference sensitivity QPSK PREFSENS 

TBD
.
7.3A
Reference sensitivity for CA

7.3A.1
General

FFS.
7.3A.2
Reference sensitivity power level for CA

7.3A.2.1
Intra-band contiguous CA

FFS.
7.4
Maximum input level

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Test configuration table is FFS.

· Test points for channel bandwidth are FFS.

· Test points for subcarrier spacing are FFS.

· Test procedure is FFS.

· Measurement uncertainty and test tolerances are FFS.
· The testability of this requirement is FFS.
7.4.1
Test purpose
Maximum input level tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of high signal level, ideal propagation and no added noise.
A UE unable to meet the throughput requirement under these conditions will decrease the coverage area near to an g-NodeB.
NOTE1:
The maximum input level is defined as the maximum mean power received at the UE RIB, at which the specified relative throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
NOTE2:
The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in the direction where peak gain is achieved.
7.4.2
Test applicability
This test applies to all types of NR UE release 15 and forward.
7.4.3
Minimum conformance requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes [TBD], (with one sided dynamic OCNG Pattern as described in Annex [TBD]) with parameters specified in Table 7.4.3-1.

Table 7.4.3-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-25 (NOTE 2)

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table [TBD] with PCMAX_L as defined in subclause [TBD].

NOTE 2:
Reference measurement channel is specified in Annex [TBD]: [QPSK, R=X/X] variant with one sided dynamic OCNG Pattern as described in Annex [TBD].


The normative reference for this requirement is TS 38.101-2 [3] clause 7.4.
7.4.4
Test description
7.4.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the 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 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 7.4.4.1-1. The details of the uplink refencence measurement channels (RMC) are specified in Annexes [TBD]. Configuration of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 7.4.4.1-1: Test Configuration Table

TBD
1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex [TBD], Figure [TBD].

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

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

5. The DL and UL Reference Measurement channels are set according to Table 7.4.4.1-1.

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

7. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message content are defined in clause 7.4.4.3.

7.4.4.2
Test procedure
FFS.

7.4.4.3
Message contents
Message contents are according to TS 38.508-1 [10] subclause [TBD].
7.4.5
Test requirement
The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables 7.4.5-1.

Table 7.4.5-1: Maximum input level

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-25-TT (NOTE 2)

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table [TBD] with PCMAX_L as defined in subclause [TBD].

NOTE 2:
Reference measurement channel is specified in Annex [TBD]: [QPSK, R=X/X] variant with one sided dynamic OCNG Pattern as described in Annex [TBD].


7.4A
Maximum input level for CA

FFS.
7.5
Adjacent channel selectivity

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

-
Measurement Uncertainty and Test Tolerances are FFS.

-
Reference Measurement Channels for UL and DL are TBD. 
-
OCNG Pattern OP.1 TDD is TBD. 
-
UL power level configuration is TBD. 

-
Throughput calculation procedure is TBD (measurement period as well as dependencies with polarizations).
-
Connection diagram for User Equipment part is FFS.
7.5.1
Test purpose

Adjacent channel selectivity tests the UE’s ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel, under conditions of ideal propagation and no added noise.
7.5.2
Test applicability

This test applies to all types of NR UE release 15 and forward.
7.5.3
Minimum conformance requirements

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The requirement applies at the Radiated Interface Boundary (RIB) when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved. 

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

The UE shall fulfil the minimum requirement specified in Table 7.5.3-1 for all values of an adjacent channel interferer up to –25 dBm. However, it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5.3-2 and Table 7.5.3-3 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes [TBD] (with QPSK, R=[TBD] and one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex [TBD]). 

Table 7.5.3-1: Adjacent channel selectivity

	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258
	dB
	23
	23
	23
	23

	ACS for band n260
	dB
	22
	22
	22
	22


Table 7.5.3-2: Test parameters for adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 3
	100

/

-100

NOTE 3
	200

/

-200

NOTE 3
	400

/

-400

NOTE 3

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex [TBD] with one sided dynamic OCNG Pattern as described in Annex [TBD] and set-up according to Annex [TBD].

NOTE 2:
The REFSENS power level is specified in Table 7.3.2.5-1.

NOTE 3:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image5.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


Table 7.5.3-3: Test parameters for adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258
	dBm
	-46.5
	-46.5
	-46.5
	-46.5

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	-45.5
	-45.5
	-45.5
	-45.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 2
	 100

/

-100

NOTE 2
	200

/

-200

NOTE 2
	400

/

-400

NOTE 2

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex [TBD] with one sided dynamic OCNG Pattern TDD as described in Annex [TBD] and set-up according to Annex [TBD].

NOTE 2:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image7.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


The normative reference for this requirement is TS 38.101-2 [3] clause 7.5.
7.5.4
Test description

7.5.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps fro the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth and subcarrier spacing, are shown in table 7.5.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes [TBD]. The details of the OCNG patterns used are specified in Annex [TBD]. Configurations of PDSCH and PDCCH before measurement are specified in Annex [TBD].

Table 7.5.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in TS 38.508-1 [10] subclause [TBD]
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.


1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.1.4.1 for TE diagram and section [TBD] for UE diagram.

3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The UL Reference Measurement channels are set according to Table 7.5.4.1-1.

6.
Propagation conditions are set according to Annex [TBD].

7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [10] clause 4.5. Message contents are defined in clause 6.5.1.4.3.

7.5.4.2
Test procedure

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

2.
SS transmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 7.5.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

3.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI to schedule the UL RMC according to Table 7.5.4.1-1. Since the UL has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

4.
Set the Downlink signal level to the value as defined in Table 7.5.5-2 (Case 1). Send Uplink power control commands to the UE (less or equal to [TBD] dB step size should be used), to ensure that the UE output power is within [TBD] dB of the target power level in Table [TBD], for at least the duration of the Throughput measurement.

5.
Set the interfering signal with the same AoA as the wanted signal, i.e. in the Rx beam peak direction for the UE as defined in step 1. Set the Interferer signal level to the value as defined in Table 7.5.5-2 (Case 1) and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex [TBD].

6.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD]. Measure throughput per polarization is FFS.

7.
Repeat steps from 4 to 6, using an interfering signal frequency above the wanted signal in Case 1 at step 5.

8.
Set the Downlink signal level to the value as defined in Table 7.5.5-3 (Case 2). Send Uplink power control commands to the UE (less or equal to [TBD] dB step size should be used), to ensure that the UE output power is within [TBD] dB of the target power level in Table [TBD], for at least the duration of the Throughput measurement.

9.
Set the interfering signal with the same AoA as the wanted signal, i.e. in the Rx beam peak direction for the UE as defined in step 1. Set the Interferer signal level to the value as defined in Table 7.5.5-3 (Case 2) and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex [TBD].

10.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD]. Measure throughput per polarization is FFS.

11.
Repeat steps from 8 to 10, using an interfering signal above the wanted signal in Case 2 at step 9.

12.
Repeat for applicable channel bandwidths and operating band combinations in both Case 1 and Case 2.
7.5.4.3
Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 with DFT-s-OFDM condition in Table [4.6.3-n] PUSCH-Config.
7.5.5
Test requirements

The throughput measurement derived in test procedure shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD], under the conditions specified in Table 7.5.5-2 and also under the conditions specified in Table 7.5.5-3.

Table 7.5.5-1: Adjacent channel selectivity

	
	
	Channel bandwidth

	Rx Parameter
	Units
	50
MHz 
	100
MHz
	200
MHz
	400
MHz

	ACS for band n257, n258
	dB
	23
	23
	23
	23

	ACS for band n260
	dB
	22
	22
	22
	22


Table 7.5.5-2: Test parameters for adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB + TT

	PInterferer for band n257, n258
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 3
	100

/

-100

NOTE 3
	200

/

-200

NOTE 3
	400

/

-400

NOTE 3

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex [TBD] with one sided dynamic OCNG Pattern as described in Annex [TBD] and set-up according to Annex [TBD].

NOTE 2:
The REFSENS power level is specified in Table 7.3.2.5-1.

NOTE 3:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image9.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


Table 7.5.5-3: Test parameters for adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration for band n257, n258
	dBm
	-46.5 + TT
	-46.5 + TT
	-46.5 + TT
	-46.5 + TT

	Power in Transmission Bandwidth Configuration for band n260
	dBm
	-45.5 + TT
	-45.5 + TT
	-45.5 + TT
	-45.5 + TT

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50

/

-50

NOTE 2
	 100

/

-100

NOTE 2
	200

/

-200

NOTE 2
	400

/

-400

NOTE 2

	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex [TBD] with one sided dynamic OCNG Pattern TDD as described in Annex [TBD] and set-up according to Annex [TBD].

NOTE 2:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image11.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.


7.5A
Adjacent channel selectivity for CA

FFS.
7.6
Blocking characteristics

The blocking characteristic is a measure of the receiver’s ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.

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

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
7.6.1
General
FFS.
7.6.2
In-band blocking

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

· Measurement uncertainty and test tolerances are FFS.

· Reference Measurement Channels for UL and DL are TBD. 
· OCNG Pattern OP.1 TDD is TBD. 
· UL power level configuration is TBD. 

· Throughput calculation procedure is TBD (measurement period as well as depedencies with polarizations).

· Connection diagram for User Equipment part is FFS.
7.6.2.1
Test purpose

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

7.6.2.2
Test applicability
This test applies to all types of NR UE release 15 and forward.

7.6.2.3
Minimum conformance requirements
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.X.X.X) with parameters specified in Tables 7.6.2.3-1. 

Table 7.6.2.3-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB



	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258
	dBm
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42

	PInterferer
for bands n260
	dBm
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41

	FIoffset
	MHz
	100 / -100

NOTE 5
	200 / -200

NOTE 5
	400 / -400

NOTE 5
	800 / -800

NOTE 5

	FInterferer
	MHz
	FDL_low – 75

to 
FDL_low + 75


	FDL_low – 150

to 
FDL_low + 150


	FDL_low – 300

to 
FDL_low + 300


	FDL_low – 600

to 
FDL_low + 600



	NOTE 1:
The interferer consists of the Reference measurement channel specified in Annex  A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.

NOTE2:
The REFSENS power level is specified in Table 7.3.2.5-1.

NOTE 3:
The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.

NOTE 4:
FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.

NOTE 5:
The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to [image: image13.png]([ Finserfererl /SCS] + 0.5)5CS



 MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.

NOTE 6: 
FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.


The normative reference for this requirement is TS 38.101-2 [10] clause 7.6.2.
7.6.2.4
Test description

7.6.2.4.1
Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of channel bandwidth and sub-carrier spacing, are shown in table 7.6.2.4.1-1. The details of the uplink refencence measurement channels (RMC) are specified in Annexes [TBD]. Configuration of PDSCH and PDCCH before measurement are specified in Annex [TBD]. The details of the OCNG patterns used are specified in Annex [TBD].
Table 7.6.2.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [10] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [10] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in TS 38.508-1 [10] subclause [TBD]
	Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	NOTE 1
	DFT-s-OFDM QPSK
	NOTE 1

	NOTE 1: The specific configuration of each RB allocation is defined in Table 7.3.2.4.1-1.


1.
Set the UE in one of Permitted test methods and chamber according to TR 38.810 [5].
2.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, in Figure A.3.1.4.1 for TE diagram and section [TBD] for UE diagram.

3.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

4.
Downlink signals are initially set up according to Annex [TBD], and uplink signals according to Annex [TBD].

5.
The DL and UL Reference Measurement channels are set according to Table 7.6.2.4.1-1.

6.
Propagation conditions are set according to Annex [TBD].

7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38-508-1 [10] clause 4.5. Message content are defined in clause 7.6.2.4.3.

<< End of changes >>
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