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<< Unchanged sections omitted >>
6.2
Transmit power
6.2.1
UE maximum output power

6.2.1.1
UE maximum output power - EIRP and TRP

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

· Measurement Uncertainties and Test Tolerances are FFS.

· Test points for power class 2 and 4 might be different (MPR=0 dB waveform only defined for power class 1 and 3 in RAN4)

· Test point analysis is missing in TR 38.905

· The procedure to ensure UE is at maximum output power is TBD.

· Connection diagram for User Equipment part is FFS

· 
6.2.1.1.1
Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum output power decreases the coverage area.
<< Unchanged sections omitted >>
6.2.1.2
Spherical coverage

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

· Measurement Uncertainties and Test Tolerances are FFS.

· Test points for power class 2 and 4 might be different (MPR=0 dB waveform only defined for power class 1 and 3 in RAN4)

· Test point analysis is missing in TR 38.905

· The procedure to ensure UE is at maximum output power is TBD.

· Connection diagram for User Equipment part is FFS

· 
· Measurement procedure for EIRP CDF is TBD

6.2.1.2.1
Test purpose

To verify that the spatial coverage of the UE in expected directions is acceptable. 
<< Unchanged sections omitted >>
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.

· 
· Measurement Uncertainty and Test Tolerances are 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.
<< Unchanged sections omitted >>
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.

· 
· Measurement Uncertainty and Test Tolerances are FFS.

· Minimum conformance requirement and test requirement are 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.
<< Unchanged sections omitted >>
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


- 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 transmitting 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 A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.3.3.4.4.1-1: Test Configuration Table

	Initial Conditions

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

	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 Table 5.3.5-1
	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 [10] 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 [10] 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


<< Unchanged sections omitted >>
6.4
Transmit signal quality

6.4.1
Frequency error

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

· Measurement Uncertainty and Test Tolerance are FFS.

· Window length in 38.101-2 Annex is TBD.

· Annex on Global In-Channel TX-Test contains TBDs.

· 
· 
· Testing of extreme conditions for FR2 is FFS.

· The test procedure for measuring frequency error for FR2 regarding polarizations is to be confirmed by RAN4.

6.4.1.1
Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
<< Unchanged sections omitted >>
6.4.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE. The transmit modulation quality is specified in terms of:

-
Error Vector Magnitude (EVM) for the allocated resource blocks (RBs)

-
EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

-
Carrier leakage

-
In-band emissions for the non-allocated RB

All the parameters defined in subclause 6.4.2 are defined using the measurement methodology specified in Annex E.

All the requirements in 6.4.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with parameter maxRank (as defined in TS 38.331 [19]) set to 1. The requirements are applicable to UL transmission from each configurable antenna port (as defined in TS 38.331 [19]) of UE, enabled one at a time.
6.4.2.1
Error vector magnitude

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

· 
· 
· Measurement Uncertainty and Test Tolerance are FFS.

· Connection diagram for User Equipment part is FFS

· Test point analysis is missing in TR 38.905

· UL RMC is missing.

· 38.101-2 Clause 6.3.4.3: Relative power tolerances are in square brackets.
· Window length in TS 38.101-2 Annex on Transmit modulation is TBD.

· Annex on Global In-Channel TX-Test contains TBDs.

6.4.2.1.1
Test Purpose

The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM, the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.

The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clauses 6.4.2.4.3 and 6.4.2.5.3. For DFT-s-OFDM waveforms, the EVM result is defined after the front-end FFT and IDFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.

The basic EVM measurement interval in the time domain is one preamble sequence for the PRACH and the duration of PUCCH/PUSCH channel, or one hop, if frequency hopping is enabled for PUCCH and PUSCH in the time domain. The EVM measurement interval is reduced by any symbols that contains an allowable power transient as defined in subclause 6.3.3.3.
<< Unchanged sections omitted >>
6.4.2.2
Carrier leakage

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

· 
· 
· Measurement Uncertainty and Test Tolerance are FFS.

· Connection diagram for User Equipment part is FFS.

· Test point analysis is missing in TR 38.905

· 38.101-2 Clause 6.3.4.3: Relative power tolerances are in square brackets.
· 38.101-2 Requirements for power class 2 and power class 4 are FFS.
· Window length in TS 38.101-2 Annex on Transmit modulation is TBD.

· Annex on Global In-Channel TX-Test contains TBDs.

6.4.2.2.1
Test purpose

Carrier leakage expresses itself as unmodulated sine wave with the carrier frequency. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the sub carriers at its position (if allocated), especially, when their amplitude is small. 

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of carrier leakage.
<< Unchanged sections omitted >>
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. 

· Connection diagram for User Equipment part is FFS

· 
· Default Downlink power levels for FR2 NR is TBD

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
<< Unchanged sections omitted >>
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 Tolerances are FFS. 

· 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

· 
· Default Downlink power levels for FR2 NR is TBD

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.
<< Unchanged sections omitted >>
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.

· The procedure to ensure UE is at maximum output power is TBD.

· Connection diagram for User Equipment part is FFS

· 
· Default Downlink power levels for FR2 NR is TBD

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).
<< Unchanged sections omitted >>
7.3.2
Reference sensitivity power level

 Editor’s Note:

- Initial condition 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 dependencies with polarizations).
· The NS values in Table 7.3.2.3-3 is based on approved R4-1811457.
· Testing extreme conditions is FFS

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.
<< Unchanged sections omitted >>
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.

-
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.
<< Unchanged sections omitted >>
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. 

· 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.
· 
7.6.2.1
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.

<< End of changes >>
