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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 [3] and NR operating band requirement to address UE co-existence.
Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than ΔfOOB (MHz) in Table 6.5.3.1.3-1 from the edge of the channel bandwidth. 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

- Details of the coarse-scan (step 5-a) and max EIRP measurement (step 5-b) is TBD. Depending on the outcome of the study on step 5-a, 5-b, they could be removed.

-Testability issue for 30MHz ~ [12.75GHz] is identified. How to treat this frequency range is TBD.
- Dynamic measurement bandwidth is missing as optional method in the test procedure.  

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.
The initial test configurations consist of encironmental conditions, test frequencies, and channel bandwidths based on NR 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 6.5.3.1.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annex TBD. Configurations of PDSCH and PDCCH before measurement are specified in Annex TBD.

Table 6.5.3.1.4.1-1: Test Configuration Table for NR
TBD
Table 6.5.3.1.4.1-2: Test Configuration Table for LTE
TBD
1.
The SS to the UE connection is radiated and as shown in Figure TS TBD.

2.
The parameter settings for the cell are set up according to TS TBD.
3.
Downlink signals are initially set up according to Annex TBD, and uplink signals according to Annex TBD.

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 TBD.
6.
Ensure the UE is in state 3A-RF according to TS 36.508 [TBD Ref#] clause 5.2.A.2. Message contents are defined in clasue 6.6.3.1.4.3 of TS 36.521-1 [TBD Ref#]. UE may be in uncaliberated state acting as a functional link.
7.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR according to TS 38.508-1 [TBD] clause 4.5. Message contents are defined in clause 6.5.3.1.4.3.
6.5.3.1.4.2
Test procedure
1.   SS sends LTE uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 6.5.3.1.4.1-2. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.   

2.
SS sends NR 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 6.5.3.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3.
Position the UE such that the NR Tx beam peak direction identified in section 6.2 is orientated towards the direction of the downlink antenna signal. 
4.   Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE’s uncaliberated functional LTE link transmits at PUMAX level.
5.   Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE’s caliberated NR link transmits at PUMAX level.
6.  Send beam lock (UBF) command. Message contents are defined in clause 6.5.3.1.4.3.


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

(a) [ Perform initial coarse EIRP measurements to identify spurious emission frequencies and corresponding power level [for atleast one horizontal and one vertical cut with TBD step size grid or using a grid with max grid points{from 1/3rd fine grid, 48 points, TBD}]. 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 initial coarse EIRP identified to be within TBD dB of the TRP limit according to Table 6.5.3.1.3-2, continue with EIRP procedures according to step (b). ]

Alternative cuts may be used according to Annex TBD.

(b) [ Measure maximum EIRP at each of the spurious emission frequency identified in step (a) applying a measurement bandwidth according to Table 6.5.3.1.3. For each spurious emission frequency with maximum EIRP greater than or equal to the TRP limit according to table 6.5.3.1.3-2, continue with TRP procedures according to step (c). ]
(c) Measure TRP according to Annex [X] [ at each of the spurious emission identified in step (b) applying a measurement bandwidth according to Table 6.5.3.1.3-2. ]
  NOTE:
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.
6.5.3.1.4.3
Message contents
Message contents are according to TS 38.508 [TBD] 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

	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
	

	NOTE 1:
Applies for Band n257, n258, n260


<< Unchanged sections skipped …>>
Annex X (normative):
TRP measurement procedure

Calculate TRP using equations identified below:
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where 
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 is the solid angle describing the direction, 
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 is frequency. 
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 are the orthogonal polarizations. 
EIRP_( and EIRP_( are the actually transmitted power-levels in corresponding polarizations.
For the case of using the constant step size grid,
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where N and M are the number of sampling values for theta and phi. 
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 are the measurement angles.
For the case of using the constant density sampling grid,
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where N is the number of sampling points and nand n are the associated measurement angles of the n-th sampling point.
<< End of changes >>
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