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1. Introduction

The purpose of this contribution is to highlight that there are currently no TRP spurious emissions measurement precedent or procedures existing for industry or regulatory testing of wireless devices.  The standards group C63 is beginning work on a draft TRP measurement procedure that should be reviewed by RAN5 for applicability and harmonization so that a common procedure can be used by the industry for spurious TRP measurements.

2. Background

RAN4 Spurious Limit Definition

As shown in Table 6.5.3.1-2 from in 38.101-2 V1.0.0 and the introduction in section 6.5.3, spurious emissions measurement with a total radiated power (“TRP”) are defined for frequencies 9 kHz to the 2nd harmonic of the UL operating band.

From Section 6.5.4:

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 [7] and NR operating band requirement to address UE co-existence. Spurious emissions are measured as TRP.
38.101-2 V1.0.0Table 6.5.3.1-2: Spurious emissions limits 

	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz  f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz  f < 30 MHz
	-36 dBm
	10 kHz 
	

	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
	


TRP Measurement Procedures

There currently are no identified industry or regulatory TRP measurement procedures in existence for the purposes of measuring radiated spurious emissions at any frequency.  Chambers and measurement uncertainty has been discussed in RAN4 but with the focus on frequencies at or near the intentional transmitter frequency in the high GHz frequency range (e.g. > 12.75 GHz).  
TRP procedures for 2G/3G/4G have been defined by CTIA (https://www.ctia.org/initiatives/certification/certification-test-plans) and 3GPP (i.e. TS 34.114) after many years of work but are focused on measuring the specific 3GPP UL frequencies and not the broad spurious emissions frequency range defined in 38.101-2.

The Standards group ANSI C63 (https://www.c63.org) is beginning to draft TRP measurement procedures to support the FCC 47CFR Part 30.203 TRP emissions limit.  There is a document in draft stage proposing a measurement methodology based on industry and some regulatory (e.g. FCC) contributions.

For conventional EIRP measurements, existing regulatory requirements include EIRP measurement procedures.  For example, EN 301 901-1 [3] has radiated measurement procedures used in Europe to show compliance with the Radio Equipment Directive (“RED”).  ANSI C63.17 has radiated emissions procedures defined for compliance with FCC intentional transmitter requirements.

As a result of the anticipated number of physical measurement points required, TRP measurements are expected to be a time-consuming procedure with new measurement and computational aspects.  For this reason, it is critical that TRP spurious emissions measurements are completed with a measurement procedure where the data results can be leveraged for all industry, operator, and regulatory test report purposes to avoid retesting to address a unique procedure requirement from one entity.  Repeating TRP testing will result in negative schedule and cost impacts.
Creation of a new radiated measurement procedure is also a long process as many factors such as measurement equipment, chamber characteristics, and measurement uncertainties must be addressed.  For this reason, existing procedures should be reviewed for applicability and industry experts must review for technical comment.

ANSI 63 DRAFT Procedures

The ANSI 63.17 working group is working on a procedure for measuring TRP of spurious emissions with respect to FCC requirements.
The document flow and content can be summarized as:

1. Measurement overview

a. Pre-scan

b. Maximum EIRP measurement

c. TRP

2. TRP procedure

a. Calibration

b. Measurement spacings (e.g. minimum azimuth/elevation steps)

c. Optimization procedures

Observations
Observation 1: TRP spurious emissions measurement procedures do not exist for any frequency bands
Observation 2: Sub6 GHz intentional transmitter frequencies took many years to create with detailed analysis on measurement uncertainties and chamber characteristics

Observation 3: Other industry groups, such as ANSI 63, are working on TRP procedures that should be leveraged into 3GPP
Observation 4: Test data reuse for both 3GPP and regulatory is essential to reduce certification cost/schedule
3. Conclusions

Proposal 1: RAN5 group to review the latest ANSI 63.17 draft TRP procedure in detail to determine what work can be leveraged into 3GPP

Proposal 2: RAN5 test labs and equipment manufactures to provide contributions highlighting measurement challenges for the defined 3GPP TRP spurious emissions measurement range
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