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<< Start of changes >>
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:

· Testability issue for 6GHz ~ [12.75GHz] is identified. How to treat this frequency range is TBD.
· TRP Measurement uncertainty is TBD
· UE max power settling time is TBD
· RAN 4 to fix the in 38.101-2: Requirements test freq range sign to change from < to ≤ to include 2nd harmonic
· TP analysis in 38.905 has RB # [TBD] and it needs to be updated with justification and align with RB # 0
· 3D EIRP scan procedure and Annex is [TBD]
· Message contents are not complete
· 
· 
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
	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
	Highest

	Test SCS as specified in Table 5.3.5-1
	Highest and Lowest

	Test Parameters

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A for Spurious Emissions testing
	Modulation
	RB allocation 
(NOTE 1, NOTE 2)

	1
	
	CP-OFDM QPSK 
	Outer_Full

	2
	
	CP-OFDM QPSK 
	1RB 

	NOTE 1:
The specific configuration of each RB allocation is defined in Table 6.1-1 Common UL configuration
NOTE 2:
The 1 RB allocation shall be tested at RB # 0.


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 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 Annex [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 PUMAX.
4.
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.
5.
Measure the spurious emissions as per steps outlined below:

(a)
Perform coarse TRP measurements to identify spurious emission frequencies and corresponding power level according to the procedures in Annex L, using coarse TRP measurement grid selection criteria as per Table I-3 in Annex I. 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) ≥ 10dB is guaranteed. 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. 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.
(b) 
Measure fine TRP measurements according to procedures in Annex L, using fine TRP measurement grid selection criteria as per Table I-3 in Annex I, for each of the spurious emission frequency identified in step (a). Apply a measurement bandwidth according to Table 6.5.3.1.3-2.
6.
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 CP-OFDM waveform, as specified in the test configuration Table 6.5.3.1.4.1-1, send an RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-89 with CP-OFDM condition.
NOTE 3: 
The coarse TRP measurement grid and corresponding offset dB value referred in step 5(a) above, for some valid grids can be found in TR 38.903 section B.18.
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 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


<< Unchanged sections skipped >>
Annex I (normative):
Requirement for the TRP measurement grid for spurious emissions
TRP measurement grid selection for spurious emissions is up to test system implementation but shall meet the criteria shown in Table I-3.
Table I-1: Single Antenna Element Radiation Pattern for spurious emission measurements
	Antenna element horizontal radiation pattern
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	Antenna element vertical radiation pattern
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	Array element radiation pattern
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	Element gain without antenna losses
	GE,max = 1.5 dBi


Table I-2: Composite Antenna Array Radiation Pattern for spurious emission measurements
	Composite array radiation pattern in dB 
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the super position vector is given by:
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the weighting is given by:
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	Horizontal radiating element spacing dh/λ
	0.5

	Vertical radiating element spacing dv/λ
	0.5


Table I-3: TRP measurement grid requirement for spurious emission measurements
	Test Case
	Measurement Grid Selection Criteria 
	Parameters for antenna array radiation pattern assumption in Table I-1 and Table I-2
	Random orientation for derivation of standard deviation and MU

	
	
	Antenna array configuration (Row×Column)
	half-power beamwidth of single element
	

	
	
	
	

	

	Trasmitter spurious (fine TRP measurement for 2nd hamornic frequency range)
	TRP standard deviation ≤ 0.25dB
	8 x 2
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	≥ 10,000

	Trasmitter spurious (fine TRP measurement for non-2nd hamornic frequency range)
	TRP standard deviation ≤ 0.25dB

AND

Number of points ≥ 14

	1 x 1
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	≥ Ceil(2,000,000/Number of points)

	Trasmitter spurious (coarse TRP measurement for 2nd hamornic frequency range)
	Number of points ≥ 26

	8 x 2
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	≥ Ceil(2,000,000/Number of points)

	Trasmitter spurious (coarse TRP measurement for non-2nd hamornic frequency range)
	Number of points ≥ 14

	1 x 1
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	≥ Ceil(2,000,000/Number of points)

	


<< End of changes >>
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