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1. Introduction

The purpose of this paper is to provide test point selection proposal for NR FR2 Tx spurious emission test case. 
2. Discussion

As a reference, the initial test conditions for TX spurious emission for LTE is listed (from 36.521) below. Proposals for Tx spurious emission testing in FR1 are based on these and can be found in R5-181780.

For FR2, spurious emission testing is the most time-consuming test and it is desirable to minimize test configurations whenever possible [1] [2]. Some options to minimize testing time are proposed in this paper.   
	Initial Conditions

	Test Environment

(as specified in TS 36.508 [7] subclause 4.1)
	NC

	Test Frequencies
(as specified in TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in TS 36.508 [7] subclause 4.3.1)
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod'n
	RB allocation
	Mod'n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	N/A for Spurious Emissions testing
	QPSK
	6
	6

	1.4MHz
	
	QPSK
	1
	1

	3MHz
	
	QPSK
	15
	15

	3MHz
	
	QPSK
	1
	1

	5MHz
	
	QPSK
	25
	25

	5MHz
	
	QPSK
	1
	1

	10MHz
	
	QPSK
	50
	50

	10MHz
	
	QPSK
	1
	1

	15MHz
	
	QPSK
	75
	75

	15MHz
	
	QPSK
	1
	1

	20MHz
	
	QPSK
	100
	100

	20MHz
	
	QPSK
	1
	1

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2:
The 1 RB allocation shall be tested at both RB #0 and RB #max.


2.1. Test Environment

The test environment for FR2 TX spurious emission measurement shall follow what is defined as in FR1.
Proposal 1: Propose Test Environment as Normal Conditions (NC) for TX spurious emission measurement in FR2 (same as FR1).

2.2. Test Frequencies

The test frequencies for TX spurious emission measurement for FR1 test for L/M/H range to be tested for Tx spurious. In general, FR2 spurious emissions are expected to be low in the spurious domain due to loss in RF front end and antenna inefficiencies at mmWave frequencies in Spurious domain. With the purpose to reduce testing time the test frequencies for TX spurious emission measurement in FR2 the proposal is to test only mid-range frequency. Note that SEM and ACLR tests are done for all low/mid/high range of frequencies.
Proposal 2: Test Mid-range frequency only for TX spurious emission measurement in FR2 (deviate from FR1).
2.3. Test Channel Bandwidth

The channel bandwidth for TX spurious emission measurement for FR1, test for L/M/H test channels. In general, FR2 spurious emissions are expected to be low in the spurious domain due to loss in RF front end and antenna inefficiencies at mmWave frequencies in Spurious domain. The spectrum utilization of the output signal is the highest for highest channel bandwidth. So, the spurious emission generated due to any intermodulation mixing when using lowest and mid channel bandwidth are likely to be also generated when using high channel bandwidth. With the purpose to reduce testing time the test frequencies for TX spurious emission measurement in FR2 the proposal is to test only highest channel bandwidth. 
Proposal 3: Select highest channel bandwidth only for TX spurious emission measurement in FR2 (deviate from FR1).
2.4. Test Subcarrier Spacing

The subcarrier spacing for TX spurious emission measurement for FR1 are as per R5-180111, which test for L/M/H SCS per test channel. For FR2, the lowest and highest SCS results can be tested as this result in highest spectrum utilization and highest per subcarrier power. There is no need for mid SCS to be tested as its performance is expected to be bound between lowest/highest SCS result. Hence it is desirable to reduce testing time by testing only lowest/highest SCS.

Proposal 4: Select lowest/highest supported SCS only for TX spurious emission measurement in FR2 (deviate from FR1).
2.5. Uplink configuration
As listed in the LTE test condition table above, full and single RB are selected for LTE Tx spurious emission measurement for each channel bandwidth. 5G NR FR1 follows similar RB selection but also extends the single RB case to cover both inner and outer RB locations. Although this is consistent with common UL configurations proposed in other FR1 test cases as in [3], it is desirable to reduce spurious emission testing and test only worst-case configuration. Full RB configuration causes most intermodulation and the single RB location is a subset of a full RB configuration. 
Proposal 5: Maximum RB location shall be selected for the selected highest channel bandwidth and lowest SCS for TX spurious emission measurement in FR2 (deviate from FR1). 

As indicated in Reference [4], CP-OFDM waveform allows to maximize the spectrum utilization for a same channel bandwidth and SCS compared to DFT-s-OFDM waveform. Further it is desirable to test for the lowest and most robust modulation scheme being QPSK. So FR2 waveform and modulation to follow LTE and FR1 as per proposal in [4].
Proposal 6: Proposed that CP-OFDM waveform to be selected to get the maximum spectrum utilization for TX spurious emission measurement in FR2 (same as FR1).

Proposal 7: Select QPSK modulation scheme for TX spurious emission measurement in FR2 (same as FR1). 
3. Conclusion
In conclusion, the following selection of test points are proposed TX spurious emission measurement in FR2:

Proposal 1: Propose Test Environment as Normal Conditions (NC) for TX spurious emission measurement in FR2 (same as FR1).

Proposal 2: Test Mid-range frequency only for TX spurious emission measurement in FR2 (deviate from FR1).

Proposal 3: Select highest channel bandwidth only for TX spurious emission measurement in FR2 (deviate from FR1).

Proposal 4: Select lowest/highest supported SCS only for TX spurious emission measurement in FR2 (deviate from FR1).
Proposal 5: Maximum RB location shall be selected for the selected highest channel bandwidth and lowest SCS for TX spurious emission measurement in FR2 (deviate from FR1). 

Proposal 6: Proposed that CP-OFDM waveform to be selected to get the maximum spectrum utilization for TX spurious emission measurement in FR2 (same as FR1).

Proposal 7: Select QPSK modulation scheme for TX spurious emission measurement in FR2 (same as FR1).  
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