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<< Unchanged sections omitted >>
6.2
Transmitter power

6.2.1
UE maximum output power




6.2.1.1
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 >>
6.2.2
Maximum Power Reduction (MPR)
Editor’s Note:

- PC 1 and PC 4 MPR is RAN4 pending (there are still brackets left for PC 2 in the minimum requirement).

6.2.2.1
Test purpose

The number of RB identified in Table 6.2.2.3-1 is based on meeting the requirements for adjacent channel leakage ratio and the maximum power reduction (MPR) due to Cubic Metric (CM).

<< Unchanged sections omitted >>
6.2.3
UE additional maximum output power reduction

Editor’s note: The following aspects are either missing or not yet determined: 

- Initial condition is not complete, except for NS_35.


- Test case 6.5.3.3Additional Spurious Emissions is not complete.

- UE Power Class not defined for NR operating band n3, n4, n5, n20 in TS 38.101-1.

- Tests for for network signalling values NS_03, NS_04, NS_05, NS_10, NS_05, NS_08; NS_07, NS_40 and NS_09 not complete. 

6.2.3.1
Test purpose

Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table [TBD]. Unless stated otherwise, an A-MPR of 0 dB shall be used. 

<< Unchanged sections omitted >>
6.2.4
Configured transmitted power




6.2.4.1
Test purpose

To verify the measured UE configured maximum output power PUMAX,f,c is within the specified bounds.
<< Unchanged sections omitted >>
6.2C
Transmitter power for SUL

6.2C.1
Configured transmitted power for SUL

Editor’s notes: 

-  Connection diagram is TBD.


6.2C.1.1
Test purpose

To verify the UE does not exceed the minimum between the PEMAX maximum allowed UL TX Power signalled by the E-UTRAN and the PUMAX maximum UE power the UE power class.

<< Unchanged sections omitted >>
6.3
Output power dynamics

6.3.1
Minimum output power




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
Transmit ON/OFF time mask

6.3.3.1
General

The transmit [power] time mask defines the transient period(s) allowed

· between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

· between continuous ON-power transmissions […]. 

Unless otherwise stated the minimum requirements in clause 6 apply also in transient periods.

6.3.3.2
General ON/OFF time mask

Editor’s Note:

- Test procedure is not complete.

- Test tolerance is not complete. 

- Test requirement is not complete.

-Whether to exclude transient period at both ends of an OFF slot depends on the specific UL configuration and is FFS.



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 power time mask for transmit ON/OFF defines the transient period(s) allowed between transmit OFF power as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

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 Note:

- 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

- 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 as defined in sub-clause 6.3.2 and transmit ON power symbols (transmit ON/OFF)

between continuous ON-power transmissions […].
Transmission of the wrong power increases interference to other channels, or increases transmission errors in the uplink channel
<< Unchanged sections omitted >>
6.3.4
Power control

6.3.4.1
General

The requirements on power control accuracy apply under normal conditions.

6.3.4.2
Absolute power tolerance

Editor’s Note:

- Test purpose is not complete

- Minimum requirements is not defined (missing in 38.101-1)

 - Test description is not complete, many TBD, 


-  Test requirement is TBD

-  Test Tolerance is TBD

6.3.4.2.1
Test purpose

To verify the ability of the UE transmitter to set its initial output power to a specific value at the start of a contiguous transmission or non-contiguous transmission with a long transmission gap, i.e. transmission gap is larger than [TBD].
<< Unchanged sections omitted >>
6.4
Transmit signal quality

In this clause a multitude of results are derived, all using one common algorithm returning these results: Global In-Channels TX-Test Annex E. Each sub clause of this clause contains a procedure and test requirements described for a specific measurement. If all relevant test parameters in different sub clauses are the same, then the results, returned by the Global In-Channel TX-Test, may be used across the applicable sub clauses.

6.4.1
Frequency error

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· 
· 
· Window length in TS 38.101-1 Annex on Transmit modulation is TBD.

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

· Whether for TDD slots with transient periods are tested is FFS. 

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

-
Error Vector Magnitude (EVM) for the allocated resources blocks (RB),

-
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.

6.4.2.1
Error Vector Magnitude

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

· 
· 
· 38.101-1 [2] Clause 6.4.2.1: UE Output Power for 256 QAM is TBD.
· 38.101-1 Clause 6.3.4.3: Relative power tolerances are in square brackets.
· Window length in TS 38.101-1 [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-clause 6.4.2.4.3. 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:

· 
· 
· 38.101-1 [2] Clause 6.3.4.3: Relative power tolerances are in square brackets.
· Missing minimum conformance requirement in 38.101-1 [2].

· Window length in TS 38.101-1 [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 or centre frequency of aggregated transmission bandwidth configuration. It is an interference of approximately constant amplitude and independent of the amplitude of the wanted signal. Carrier leakage interferes with the centre sub carriers of the UE under test (if allocated), especially, when their amplitude is small. The measurement interval is defined over one slot in the time domain.

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

<< Unchanged sections omitted >>
6.4.2.3
In-band emissions

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



-
38.101-1 [2] Clause 6.3.4.3: Relative power tolerances are in square brackets.

-
Window length in TS 38.101-1 [2] Annex on Transmit modulation is TBD

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

6.4.2.3.1
Test purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks

The in-band emission is defined as the average emission across 12 sub-carriers and as a function of the RB offset from the edge of the allocated UL transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB.

The basic in-band emissions measurement interval is defined over one slot in the time domain, however, the minimum requirement applies when the in-band emission measurement is averaged over 10 sub-frames. When the PUSCH or PUCCH transmission slot is shortened due to multiplexing with SRS, the in-band emissions measurement interval is reduced by one or more symbols, accordingly. 

The purpose of this test is to exercise the UE transmitter to verify its modulation quality in terms of in-band emissions.

<< Unchanged sections omitted >>
6.4.2.4
EVM equalizer spectrum flatness

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

· 
· 
· For shaped Pi/2-BPSK modulated waveforms, the minimum requirements are TBD in minimum conformance requirement in 38.101-1 [2].

· 38.101-1 [2] Clause 6.3.4.3: Relative power tolerances are in square brackets.
· Window length in TS 38.101-1 Annex on Transmit modulation is TBD.

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

· Addition of dft-s-OFDM test point.

6.4.2.4.1
Test purpose

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block, at which the equalizer coefficients are generated by the EVM measurement process. The basic measurement interval is the same as for EVM.

The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM equalizer spectrum flatness minimum requirements.

<< Unchanged sections omitted >>
6.5.1
Occupied bandwidth



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.

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.

6.5.2.1
General

FFS

6.5.2.2
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.

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



6.5.2.2.1
Test purpose

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

<< Unchanged sections omitted >>
6.5.2.3
Additional spectrum emission mask

Editor’s note: The following aspects are either missing or not yet determined: 

- Initial condition is not complete.



- Test tolerance is not complete.

6.5.2.3.1
Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth under the deployment scenarios where additional requirements are specified.

<< Unchanged sections omitted >>
6.5.2.4
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.

6.5.2.4.1
NR ACLR

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


- PC1 and PC4 requirements are missing in TS 38.101-1 [2]. 

6.5.2.4.1.1
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 >>
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 unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 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.

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

6.5.3.1
General spurious emissions



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.

<< Unchanged sections omitted >>
6.5.3.2
Spurious emission for UE co-existence 

Editor’s note


- Initial conditions is incomplete.

6.5.3.2.1
Test purpose

To verify that UE transmitter does not cause unacceptable interference to co-existing systems for the specified bands which has specific requirements in terms of transmitter spurious emissions.

<< Unchanged sections omitted >>
6.5.3.3
Additional spurious emissions

- Initial condition for NS value is incomplete. TP analysis is pending.


6.5.3.3.3.1
Minimum conformance requirements (network signalled value "NS_04")

When "NS 04" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3.3.1-1.  This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1.3-1 from the edge of the channel bandwidth.

Table 6.5.3.3.3.1-1: Additional requirements

	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10, 15, 20, 40, 50, 60, 80, 90, 100 MHz
	

	2495 ≤ f < 2496
	-13
	1% of Channel BW

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


The normative reference for this requirement is TS 38.101-1 [2] subclause 6.5.3.3.1.

<< Unchanged sections omitted >>
6.5.4
Transmit intermodulation

Editor’s Note:


- How to deal with TDD slots with transient periods is FFS

6.5.4.1
Test purpose

To verify that the UE transmit intermodulation does not exceed the described value in the test requirement.
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
<< Unchanged sections omitted >>
7.3
Reference sensitivity

7.3.1
General

FFS

7.3.2
Reference sensitivity power level


· 
7.3.2.1
Test purpose

The test purpose is to verify the ability of the UE 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.

<< Unchanged sections omitted >>
7.3C
Reference sensitivity for SUL

7.3C.1
General

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.

7.3C.2
Reference sensitivity power level

Editor’s Note:

· Setup SUL operation is not complete. 
· 
· Test point selection needs further analysis. 
7.3C.2.1
Test purpose

The test purpose is to verify the ability of the UE to receive data with a given average throughput for a specified reference measurement channel, under SUL operation and conditions of low signal level, ideal propagation and no added noise.

<< 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:

-
UL power level configuration is TBD in TS 38.101-1 [2].


7.5.1
Test purpose

Adjacent channel selectivity (ACS) is a measure of a receiver's ability to receive an 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).

<< Unchanged sections omitted >>
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.

7.6.1
General

FFS
7.6.2
Inband Blocking

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

-
UL power level configuration is TBD in TS 38.101-1 [2].


7.6.2.1
Test purpose

Inband blocking is defined for an unwanted interfering signal falling into the range from 15 MHz below to 15 MHz above the UE receive band, with FDL_high < 2700 MHz and FUL_high < 2700 MHz, or into an immediately adjacent frequency range up 3CBW below or above the UE receive band, with FDL_high < 3300 MHz and FUL_high < 3300 MHz, at which the relative throughput shall meet or exceed the requirement for the specified measurement channel.

<< Unchanged sections omitted >>
7.6.4
Narrow band blocking

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
· UL power level configuration is TBD in RAN 4 38.101-1.

· 
7.6.3.1
Test Purpose

Out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band, with FDL_high < 2700 MHz and FUL_high < 2700 MHz, or falling outside a frequency range up to 3CBW below or from 3CBW above the UE receive band, with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz,  at which a given average throughput shall meet or exceed the requirement for the specified measurement channels.

<< End of changes >>
