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<Unchanged sections skipped>
6.3.2
Transmit OFF power
Editor's note:
This test case is complete for Band n257 and PC3. Following aspects are either missing or not yet determined otherwise:

- Measurement grid for PC1/2/4 in Annex M.4 is TBD.
- The testability of this test case is pending further analysis on relaxation of the requirement for other than Band n257.


6.3.2.1
Test purpose

<Unchanged sections skipped>
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
	-35+21.4
	-35+24.4
	-35+27.4
	-35+30.4

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	n258, n261
	-35+[21.4]
	-35+[24.4]
	-35+[27.4]
	-35+[30.4]

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	n260
	-35+[24.1]
	-35+[27.1]
	-35+[30.1]
	-35+[33.1]

	
	47.52 MHz
	95.04 MHz
	190.08 MHz
	380.16 MHz

	NOTE 1:
Core requirement cannot be tested due to testability issue and test requirement includes relaxation to achieve impact from test system noise to measurement result = 1.0 dB (Minimum requirement + relaxation).


6.3.3
Transmit ON/OFF time mask

<Unchanged sections skipped>
6.5.3.1
Transmitter Spurious emissions
Editor’s Note: This clause is complete for Band n257, n258 and n261 and PC3. The following aspects of the clause are for future consideration:

-
TRP Measurement uncertainty is TBD for above 66GHz.
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. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
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

	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
	Low range, High range (NOTE 2)

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

	Test SCS as specified in Table 5.3.5-1
	120kHz

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Spurious Emissions testing
	Modulation
	RB allocation 

(NOTE 1)

	1
	
	DFT-s -OFDM QPSK 
	Inner_Full

	2
	
	DFT-s -OFDM QPSK 
	Inner_1RB (NOTE 3)

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

NOTE 2:   When testing Low range test only in Frequency Range lower than (FUL_low – ΔfOOB) and when testing High range test only in Frequency Range higher than (FUL_high + ΔfOOB).

NOTE 3:   When testing Low range configure uplink RB to Inner_1RB_Left and when testing High range configure uplink RB to Inner_1RB_Right.


1.
Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and Figure A.3.4.1.1 for UE diagram.  

2.
The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1 and C.3.0, and uplink signals according to Annex G.0, G.1 and G.3.0.

4.
The UL Reference Measurement channels are set according to Table 6.5.3.1.4.1-1. 

5.
Propagation conditions are set according to Annex B.0.

6.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On 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. Select any of the three Alignment Options (1, 2, or 3) from Tables J.2-1 through J.2-3 [3] to mount the DUT inside the QZ. 

2. If the re-positioning concept is applied, position the device in DUT Orientation 1 if the maximum beam peak direction is within zenith angular range 0o≤≤90o for the alignment option selected in step 1; position the device in DUT Orientation 2 (either Options 1 or 2) if the maximum beam peak direction is within zenith angular range 90o<≤180o for DUT Orientation 1 for the alignment option selected in step 1. If the re-positioning concept is not applied, position the device in DUT Orientation 1.

3. 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.

4.
Send continuously uplink power control "up" commands in every uplink scheduling information to the UE; allow at least 200msec for the UE to reach PUMAX .

5.
Set the UE in the Inband Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 3) for the UE Tx beam selection to complete.

6.
SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.2 using condition Tx only.

7.
Measure the spurious emissions as per steps outlined below with an exception to the procedure in Annex K if the re-positioning concept is applied (NOTE 4). Step (a) is optional and applicable only if SNR (test requirement level in Table 6.5.3.1.5-1 minus offset value minus noise floor of the test system) ≥ 0 dB is guaranteed.
(a)
Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex K, using coarse TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M. 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. The measurement period shall capture the active time slots. For each spurious emission frequency with coarse TRP identified to be less than an offset dB from the TRP limit according to Table 6.5.3.1.3-2, continue with fine TRP procedures according to step (b).
The offset value shall be the TRP measurement uncertainty at 95% confidence level including the effect of coarse grid measurement uncertainty element, excluding the influence of noise. Different coarse TRP grids and corresponding offset values may be used for different frequencies. The coarse TRP grid and offset values used shall be recorded in the test report.

Table 6.5.3.1.4.2-1: Typical offset values for coarse TRP measurement step 7(a)

	Grid
	Frequency Range
	Offset Value

	Constant Density
	6 GHz ( f < 12.75 GHz
	5.13

	
	12.75 GHz ≤ f ≤ 23.45GHz
	5.09

	
	23.45 GHz ≤ f ≤ 40.8GHz
	5.38

	
	40.8 GHz ≤ f ≤ 66GHz
	7.31

	Constant-Step Size
	6 GHz ( f < 12.75 GHz
	5.26

	
	12.75 GHz ≤ f ≤ 23.45GHz
	5.23

	
	23.45 GHz ≤ f ≤ 40.8GHz
	5.52

	
	40.8 GHz ≤ f ≤ 66GHz
	7.43

	NOTE 1:
These offset values are the upper limit values when fine TRP measurement uncertainity of the test system is same as maximum test system uncertainity in Annex F and when using the coarse measurement grid with minimum number of points as specified in Table M.4.5-3.

NOTE 2:
It is allowed to use the offset values derived based on test system’s actual measurement uncertainity budget and denser measurement grid as specified in Table M.4.5.3.


(b)
Measure fine TRP measurements according to procedures in Annex K, using fine TRP measurement grid selection criteria as per Table M.4.5-3 in Annex M, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.1.3-2.
8.
SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10] clause 4.9.3. 

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 DFT-s-OFDM waveform, as specified in the test configuration table 6.5.3.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE 3:
The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.1.1. 

NOTE 4:
If the (in-band) beam peak is within 0o≤≤90o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 1 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 2. If the (in-band) beam peak is within 90o<≤180o: perform first hemispherical TRP scan (0o≤≤90o) in DUT Orientation 2 and second hemispherical TRP scan (90o>≥0o) in DUT Orientation 1. The DUT with UBF activated needs to be re-positioned during the test.

6.5.3.1.4.3
Message contents
Message contents are according to TS 38.508-1 [10] subclause 4.6.

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 maximum EIRP or TRP power of spurious emission, measured using RMS detector, 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

<Unchanged sections skipped>
7.9
Spurious emissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

- Uncertainties are TBD


7.9.1
Test purpose

<Unchanged sections skipped>
7.9.5
Test requirement

The measured spurious emissions derived in step [TBD], shall not exceed the maximum level specified in Table 7.9.5-1 and 7.9.5-2.
Table 7.9.5-1: General receiver spurious emission requirements (Band n257)

	Frequency range
	Measurement

bandwidth
	Maximum level
	NOTE

	6GHz ( f < 20GHz
	1 MHz
	-47 + 10.2 dBm
	1

	20GHz ( f < 40GHz
	1 MHz
	-47 + 17.2 dBm
	1

	
	
	
	

	40GHz ( f ( 2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 + 33.1 dBm
	1

	NOTE 1:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.


Table 7.9.5-2: General receiver spurious emission requirements (Band n258, n260, n261)

	Frequency range
	Measurement

bandwidth
	Maximum level
	NOTE

	6GHz ( f < 20GHz
	1 MHz
	-47 + [TBD] dBm
	1

	20GHz ( f < 40GHz
	1 MHz
	-47 + [TBD] dBm
	1

	40GHz ( f ( 2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 + [TBD] dBm
	1

	NOTE 1:
Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.


7.10
Void

<Unchanged sections skipped>
F.1.2
Measurement of transmitter

Editor’s note: The measurement uncertainties for 6.5.2.1 Spectrum Emission Mask and 6.5.2.3 Adjacent Channel Leakage Ratio are based on a preliminary MU assessment and require an approval of the uncertainty contributors to be included in the uncertainty assessment as well as the contributors need further technical analysis.
Table F.1.2-1: Maximum Test System Uncertainty (MTSU) for transmitter tests

	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	6.2.1.1 UE maximum output power (EIRP)
	PC3
Minimum peak EIRP, Max EIRP

Quiet Zone size ≤ 30 cm

±4.89 dB (FR2a)

±5.09 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.3-2-2 in TR 38.903)

	6.2.1.1 UE maximum output power (TRP)
	PC3
Max TRP

Quiet Zone size ≤ 30 cm

±4.42 dB (FR2a)

±4.62 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.3-2-2 in TR 38.903)

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC3
Quiet Zone size ≤ 30 cm

±4.60 dB (FR2a)

±5.20 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.3-2-4 in TR 38.903)

	6.2.2 UE maximum output power for modulation / channel bandwidth
	TBD
	

	6.2.3 UE maximum output power with additional requirements
	TBD
	

	6.2.4 Configured transmitted power
	TBD
	

	6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.2A.1.2.1 Spherical coverage for CA (2UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.2 Spherical coverage for CA (3UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.3 Spherical coverage for CA (4UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.4 Spherical coverage for CA (5UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.5 Spherical coverage for CA (6UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.6 Spherical coverage for CA (7UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.7 Spherical coverage for CA (8UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3.1 Minimum output power
	TBD
	

	6.3.2 Transmit OFF power
	TBD
	

	6.3.3.2 General ON/OFF time mask
	TBD
	

	6.3.3.4 PRACH time mask
	TBD
	

	6.3.3.6 SRS time mask
	TBD
	

	6.3.4.2 Absolute power tolerance
	TBD
	

	6.3.4.3 Relative power tolerance
	TBD
	

	6.3.4.4 Aggregate power tolerance
	TBD
	

	6.3A.1.1 Minimum output power for CA (2UL CA)
	TBD
	

	6.3A.1.2 Minimum output power for CA (3UL CA)
	TBD
	

	6.3A.1.3 Minimum output power for CA (4UL CA)
	TBD
	

	6.3A.1.4 Minimum output power for CA (5UL CA)
	TBD
	

	6.3A.1.5 Minimum output power for CA (6UL CA)
	TBD
	

	6.3A.1.6 Minimum output power for CA (7UL CA)
	TBD
	

	6.3A.1.7 Minimum output power for CA (8UL CA)
	TBD
	

	6.3A.2.1 Transmit OFF power for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3A.2.2 Transmit OFF power for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3A.2.3 Transmit OFF power for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4.1 Frequency error
	± 0.01 ppm
	MTSU = 1.00 x MU (from B.10.1 and B.10.2 in TR 38.903)

	6.4.2.1 Error vector magnitude
	TBD
	

	6.4.2.2 Carrier leakage
	TBD
	

	6.4.2.3 In-band emissions
	TBD
	

	6.4.2.4 EVM equalizer spectrum flatness
	TBD
	

	6.4.2.5 EVM equalizer spectrum flatness for BPSK modulation
	TBD
	

	6.4A.1.1 Frequency error for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.1.2 Frequency error for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.1.3 Frequency error for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.2.1.1 Error Vector magnitude for CA (2UL CA)
	TBD
	

	6.4A.2.1.2 Error Vector magnitude for CA (3UL CA)
	TBD
	

	6.4A.2.1.3 Error Vector magnitude for CA (4UL CA)
	TBD
	

	6.4A.2.1.4 Error Vector magnitude for CA (5UL CA)
	TBD
	

	6.4A.2.1.5 Error Vector magnitude for CA (6UL CA)
	TBD
	

	6.4A.2.1.6 Error Vector magnitude for CA (7UL CA)
	TBD
	

	6.4A.2.1.7 Error Vector magnitude for CA (8UL CA)
	TBD
	

	6.4A.2.2.1 Carrier leakage for CA (2UL CA)
	TBD
	

	
	






	

	6.4A.2.2.2 Carrier leakage for CA (3UL CA)
	TBD
	

	6.4A.2.2.3 Carrier leakage for CA (4UL CA)
	TBD
	

	
	






	

	6.5.1 Occupied bandwidth
	TBD
	

	6.5.2.1 Spectrum Emission Mask
	Quiet Zone size ≤ 30 cm

±4.94 dB (FR2a)

±5.32 dB (FR2b)
	MTSU = 1.00 x MU (from Table B.16.2-2, B.16.2-3 in TR 38.903)

	6.5.2.3 Adjacent Channel Leakage Ratio
	Quiet Zone size ≤ 30cm

TBD
	

	6.5.3.1 Transmitter Spurious emissions
	Quiet Zone size ≤ 30 cm

Maximum in-band BW ≤ 400MHz

±5.14 dB (6GHz ≤ f ≤ 12.75GHz)

±5.11 dB (12.75GHz < f ≤ 23.45GHz)
±5.41 dB (23.45GHz < f < 40.8GHz)
±7.42 dB (40.8GHz ≤ f ≤ 66GHz)

±TBD dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.18-1 in TR 38.903)

	6.5.3.2 Spurious emission band UE co-existence
	TBD
	

	6.5.3.3 Additional Spurious emission
	TBD
	

	6.5A.1.1 Occupied bandwidth for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.2 Occupied bandwidth for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.3 Occupied bandwidth for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.4 Occupied bandwidth for CA (5UL CA)
	TBD
	

	6.5A.1.5 Occupied bandwidth for CA (6UL CA)
	TBD
	

	6.5A.1.6 Occupied bandwidth for CA (7UL CA)
	TBD
	

	6.5A.1.7 Occupied bandwidth for CA (8UL CA)
	TBD
	

	6.5A.2.1.1 Spectrum Emission Mask for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.2 Spectrum Emission Mask for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.3 Spectrum Emission Mask for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.4 Spectrum Emission Mask for CA (5UL CA)
	TBD
	

	6.5A.2.1.5 Spectrum Emission Mask for CA (6UL CA)
	TBD
	

	6.5A.2.1.6 Spectrum Emission Mask for CA (7UL CA)
	TBD
	

	6.5A.2.1.7 Spectrum Emission Mask for CA (8UL CA)
	TBD
	

	6.5A.2.2.1 Adjacent channel leakage ratio for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.2 Adjacent channel leakage ratio for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.3 Adjacent channel leakage ratio for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.4 Adjacent channel leakage ratio for CA (5UL CA)
	TBD
	

	6.5A.2.2.5 Adjacent channel leakage ratio for CA (6UL CA)
	TBD
	

	6.5A.2.2.6 Adjacent channel leakage ratio for CA (7UL CA)
	TBD
	

	6.5A.2.2.7 Adjacent channel leakage ratio for CA (8UL CA)
	TBD
	

	6.5A.3.1.1 Transmitter Spurious emissions for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.1.2 Transmitter Spurious emissions for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.1.3 Transmitter Spurious emissions for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.1.4 Transmitter Spurious emissions for CA (5UL CA)
	TBD
	

	6.5A.3.1.5
Transmitter Spurious emissions for CA (6UL CA)
	TBD
	

	6.5A.3.1.6
Transmitter Spurious emissions for CA (7UL CA)
	TBD
	

	6.5A.3.1.7
Transmitter Spurious emissions for CA (8UL CA)
	TBD
	

	6.5A.3.2.1 Spurious emission band UE co-existence for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.2.2 Spurious emission band UE co-existence for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.2.3 Spurious emission band UE co-existence for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.2.4 Spurious emission band UE co-existence for CA (5UL CA)
	TBD
	

	6.5A.3.2.5 Spurious emission band UE co-existence for CA (6UL CA)
	TBD
	

	6.5A.3.2.6 Spurious emission band UE co-existence for CA (7UL CA)
	TBD
	

	6.5A.3.2.7 Spurious emission band UE co-existence for CA (8UL CA)
	TBD
	

	6.5A.3.3.1 Additional spurious emissions for CA (2UL CA)
	TBD
	

	6.5A.3.3.2 Additional spurious emissions for CA (3UL CA)
	TBD
	

	6.5A.3.3.3 Additional spurious emissions for CA (4UL CA)
	TBD
	

	6.5A.3.3.4 Additional spurious emissions for CA (5UL CA)
	TBD
	

	6.5A.3.3.5 Additional spurious emissions for CA (6UL CA)
	TBD
	

	6.5A.3.3.6 Additional spurious emissions for CA (7UL CA)
	TBD
	

	6.5A.3.3.7 Additional spurious emissions for CA (8UL CA)
	TBD
	

	NOTE 1: FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz


F.1.3
Measurement of receiver

Table F.1.3-1: Maximum Test System Uncertainty (MTSU) for receiver tests

	Sub clause
	Maximum Test System Uncertainty
	Derivation of MTSU

	7.3.2 Reference sensitivity power level
	±5.19  dB (Quiet Zone size ≤ 30 cm, FR2a, FR2b)
	MTSU = 1.00 x MU (from Table B.19-2-2 in TR 38.903)

	7.3.4 EIS spherical coverage
	 [±4.90] dB (Quiet Zone size ≤ 30 cm, FR2a, FR2b)
	MTSU = 1.00 x MU (from Table B.19-2-2 in TR 38.903)

	7.4 Maximum input level
	TBD
	

	7.5 Adjacent channel selectivity
	TBD
	

	7.6.2 In-band blocking
	TBD
	

	7.9 Spurious emissions
	Quiet Zone size ≤ 30 cm

Maximum in-band BW ≤ 400MHz
For Band n257:
±TBD dB (6GHz ≤ f ≤ 12.75GHz)

±TBD dB (12.75GHz < f ≤ 23.45GHz)
±TBD dB (23.45GHz < f < 40.8GHz)
±TBD dB (40.8GHz ≤ f ≤ 66GHz)

±TBD dB (66GHz ≤ f ≤ 80GHz)
	MTSU = 1.00 x MU (from Table B.18-1 in TR 38.903)

	NOTE 1: FR2a and FR2b are specified in Table F.1.2-1.


F.2
Interpretation of measurement results (normative)

<Unchanged sections skipped>
F.3.2
Measurement of transmitter

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

· Influence of noise is subtracted from MTSU before calculating the TT for lower limit Tx test cases.
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	6.2.1.1 UE maximum output power (EIRP)
	PC3

Minimum peak EIRP

IFF (Quiet Zone size ≤ 30 cm)

2.87 dB (FR2a)

2.87 dB (FR2b)

Max EIRP

0 dB
	Minimum peak EIRP

TT = 0.60 x (MTSUIFF - 0.1) (FR2a)

TT = 0.60 x (MTSUIFF - 0.3) (FR2b)

	6.2.1.1 UE maximum output power (TRP)
	PC3

Max TRP

IFF (Quiet Zone size ≤ 30 cm)

2.87 dB (FR2a)

3.00 dB (FR2b)
	Max TRP

TT = 0.60 x MTSUIFF

	6.2.1.2 UE maximum output power (Spherical coverage)
	PC1

TBD

PC2

TBD

PC3

IFF (Quiet Zone size ≤ 30 cm)

2.58 dB (FR2a)

2.58 dB (FR2b)

PC4

TBD
	PC3

TT = 0.60 x (MTSUIFF - 0.3) (FR2a)

TT = 0.60 x (MTSUIFF - 0.9) (FR2b)

	6.2.2 UE maximum output power for modulation / channel bandwidth
	TBD
	

	6.2.3 UE maximum output power with additional requirements
	TBD
	

	6.2.4 Configured transmitted power
	TBD
	

	6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.2A.1.2.1 Spherical coverage for CA (2UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.3 Spherical coverage for CA (4UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.4 Spherical coverage for CA (5UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.5 Spherical coverage for CA (6UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.6 Spherical coverage for CA (7UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.2.7 Spherical coverage for CA (8UL CA)
	Intra-band contiguous CA

TBD
	

	6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.2.1.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3.1 Minimum output power
	TBD
	

	6.3.2 Transmit OFF power
	0 dB
	

	6.3.3.2 General ON/OFF time mask
	TBD
	

	6.3.3.4 PRACH time mask
	TBD
	

	6.3.4.2 Absolute power tolerance
	TBD
	

	6.3.4.3 Relative power tolerance
	TBD
	

	6.3.4.4 Aggregate power tolerance
	TBD
	

	6.3A.1.1 Minimum output power for CA (2UL CA)
	TBD
	

	6.3A.1.2 Minimum output power for CA (3UL CA)
	TBD
	

	6.3A.1.3 Minimum output power for CA (4UL CA)
	TBD
	

	6.3A.1.4 Minimum output power for CA (5UL CA)
	TBD
	

	6.3A.1.5 Minimum output power for CA (6UL CA)
	TBD
	

	6.3A.1.6 Minimum output power for CA (7UL CA)
	TBD
	

	6.3A.1.7 Minimum output power for CA (8UL CA)
	TBD
	

	6.3A.2.1 Transmit OFF power for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3A.2.2 Transmit OFF power for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.3A.2.3 Transmit OFF power for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.3.2

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4.1 Frequency error
	0.005 ppm
	TT = 0.5 x MTSU

	6.4.2.1 Error vector magnitude
	0%, up to 64QAM
	Minimum requirement + TT

	6.4.2.2 Carrier leakage
	TBD
	

	6.4.2.3 In-band emissions
	TBD
	

	6.4.2.4 EVM equalizer spectrum flatness
	TBD
	

	6.4.2.5 EVM equalizer spectrum flatness for BPSK modulation
	TBD
	

	6.4A.1.1 Frequency error for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.1.2 Frequency error for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.1.3 Frequency error for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.4.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.4A.2.1.1 Error Vector magnitude for CA (2UL CA)
	TBD
	

	6.4A.2.1.2 Error Vector magnitude for CA (3UL CA)
	TBD
	

	6.4A.2.1.3 Error Vector magnitude for CA (4UL CA)
	TBD
	

	6.4A.2.1.4 Error Vector magnitude for CA (5UL CA)
	TBD
	

	6.4A.2.1.5 Error Vector magnitude for CA (6UL CA)
	TBD
	

	6.4A.2.1.6 Error Vector magnitude for CA (7UL CA)
	TBD
	

	6.4A.2.1.7 Error Vector magnitude for CA (8UL CA)
	TBD
	

	6.4A.2.2.1 Carrier leakage for CA (2UL CA)
	TBD
	

	
	






	

	6.4A.2.2.2 Carrier leakage for CA (3UL CA)
	TBD
	

	6.4A.2.2.3 Carrier leakage for CA (4UL CA)
	TBD
	

	
	






	

	6.5.1 Occupied bandwidth
	0 kHz
	Minimum requirement + TT

	6.5.2.1 Spectrum Emission Mask
	IFF (Quiet Zone size ≤ 30 cm)
3.21 dB (FR2a)

3.46 dB (FR2b)
	TT = 0.65 x MTSUIFF

	6.5.2.3 Adjacent Channel Leakage Ratio
	Absolute requirement
0 dB

Relative requirement

IFF (Quiet Zone size ≤ 30 cm)

BW = 50MHz

[2.97] dB (23.45GHz ≤ f ≤ 30.3GHz)

[3.20] dB (30.3GHz < f ≤ 40.8GHz)
	TT = 0.65 x MTSUIFF

	6.5.3.1 Transmitter Spurious emissions
	0 dB
	Minimum requirement + TT

	6.5.3.2 Spurious emission band UE co-existence
	0 dB
	Minimum requirement + TT

	6.5A.1.1 Occupied bandwidth for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.2 Occupied bandwidth for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.3 Occupied bandwidth for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.1.4 Occupied bandwidth for CA (5UL CA)
	TBD
	

	6.5A.1.5 Occupied bandwidth for CA (6UL CA)
	TBD
	

	6.5A.1.6 Occupied bandwidth for CA (7UL CA)
	TBD
	

	6.5A.1.7 Occupied bandwidth for CA (8UL CA)
	TBD
	

	6.5A.2.1.1 Spectrum Emission Mask for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.2 Spectrum Emission Mask for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.3 Spectrum Emission Mask for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.1.4 Spectrum Emission Mask for CA (5UL CA)
	TBD
	

	6.5A.2.1.5 Spectrum Emission Mask for CA (6UL CA)
	TBD
	

	6.5A.2.1.6 Spectrum Emission Mask for CA (7UL CA)
	TBD
	

	6.5A.2.1.7 Spectrum Emission Mask for CA (8UL CA)
	TBD
	

	6.5A.2.2.1 Adjacent channel leakage ratio for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.2 Adjacent channel leakage ratio for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.3 Adjacent channel leakage ratio for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.2.3

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.2.2.4 Adjacent channel leakage ratio for CA (5UL CA)
	TBD
	

	6.5A.2.2.5 Adjacent channel leakage ratio for CA (6UL CA)
	TBD
	

	6.5A.2.2.6 Adjacent channel leakage ratio for CA (7UL CA)
	TBD
	

	6.5A.2.2.7 Adjacent channel leakage ratio for CA (8UL CA)
	TBD
	

	6.5A.3.1.1 Transmitter Spurious emissions for CA (2UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.1.2 Transmitter Spurious emissions for CA (3UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	6.5A.3.1.3 Transmitter Spurious emissions for CA (4UL CA)
	Intra-band contiguous CA

Maximum aggregated BW ≤ 400MHz

Same as 6.5.3.1

Maximum aggregated BW > 400MHz

TBD

Intra-band non-contiguous, Inter-band CA

TBD
	

	NOTE 1:
FR2a: 23.45GHz ≤ f ≤ 32.125GHz
FR2b: 32.125GHz ≤ f ≤ 40.8GHz


F.3.3
Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)

	Sub clause
	Test Tolerance (TT)
	Formula for test requirement

	7.3.2 Reference sensitivity power level
	IFF (Quiet Zone size ≤ 30 cm, FR2a, FR2b)

2.34 dB
	TT = 0.45 x MTSUIFF

	7.3.4 EIS spherical coverage
	IFF (Quiet Zone size ≤ 30 cm, FR2a, FR2b)

2.21 dB
	PC3

TT = 0.45 x MTSUIFF

	7.4 Maximum input level
	TBD
	

	7.5 Adjacent channel selectivity
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.6.2 In-band blocking
	0 dB
	Wanted signal power + TT

T-put limit unchanged

	7.9 Spurious emissions
	0 dB
	Minimum requirement + TT

T-put limit unchanged

	NOTE 1:
FR2a and FR2b are specified in Table F.3.2-1.


Annex G (normative): Uplink Physical Channels

<Unchanged sections skipped>
O.3.2
Test frequencies

Editor Note: Another test frequency of [TBD] GHz will be added as soon as FR2 bands >40GHz are introduced.

The frequencies to characterize the quality of the quiet zone shall be 6, 12.75, 23.45, 40.8, 66, and 80GHz. The quiet zone validation analysis is performed for each frequency individually.

The measurements from the 23.45 and 40.8GHz in-band QoQZ validation can be re-used provided that the reference antenna position and orientation as well as the measurement frequency and measurement antenna are identical in both cases.

<Unchanged sections skipped>
