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Introduction
This contribution aims at providing elements to the discussion on the definition of EMC requirements for NR Repeater. 
Discussion
Repeater
According to [1], a repeater is a device that receives, amplifies, and transmits the radiated or conducted RF carrier both in the downlink direction (from the base station to the mobile area) and in the uplink direction (from the mobile to the base station). The repeater is located in the cells and is used to improve the cell coverage and cell capacity in certain areas.
As mentioned in [2], “RF repeaters have been used in 2G, 3G and 4G deployments to supplement the coverage provided by regular full-stack cells with various transmission power characteristics. They constitute the simplest and most cost-effective way to improve network coverage”. To date, RF repeaters for NR have not been specified, being 4G the latest technology that defined requirements for RF repeaters. 3GPP has decided to start with the specification of RF repeaters for 5G, which also includes an analysis of the associated EMC requirements for this 5G solution.
EMC specifications and RF Repeaters
EMC (ElectroMagnetic Compatibility) testing exists to ensure that electronic or electrical device does not emit a large amount of electromagnetic interference (radiated and conducted emissions) and that devices continue to function as intended in the presence of several electromagnetic phenomena (immunity). 
EMC emissions testing covers both conducted and radiated emissions.  EMC conducted emission testing is performed to assess the electromagnetic energy levels versus frequency conducted by product cables (power lines, network cables, etc). Test labs measure these emissions (usually from 150 kHz - 30 MHz and verify that they comply with specified limits. ETSI and 3GPP have agreed on following CISPR 32 [3] and CISPR 16 [4] standards for this purpose. Other emissions testing include harmonic and voltage fluctuations and flicker testing. Conducted emission test methods and levels defined by IEC/CISPR are independent of the product (IAB in this case) characteristics and features, including the operating frequency or the Radio Access Technology (RAT). EMC radiated emissions test involves measuring the electromagnetic field strength of the emissions that are unintentionally generated by a product. Emissions are inherent to the switching voltages and currents within any digital circuit. In this case, the radiated emission requirements as well as the test methods that apply are defined by IEC and CISPR subcommittee in the Standard CISPR 32 [3]. Testing and limits of emissions intentionally generated by the EUT are covered by ITU-R recommendations SM.329 [5] and SM.1539 [6]. 
According to CISPR 32 [3] in section 6, the procedures to be used for measurement of emission levels depend upon several elements. These include but are not limited to the type of EUT,  the type of port, the types of cables used, the frequency range, and the mode of operation. Same standard defines mode of operation as the “set of operational states of all functions of an EUT during a test or measurement”. 
EMC immunity testing covers both conducted and radiated immunity. EMC immunity tests can measure the impact of continuous (usually modulated) and transient phenomena (short bursts. Conducted immunity testing is used to simulate the normal voltage and current environment of external power and signal cables. Conducted immunity testing is used to simulate the normal voltage and current environment of external power and signal cables. The goal of radiated immunity testing is to see how well a device performs when it is subjected to an electric field of a specified amplitude (measured in volts/meter) across a range of frequencies. ETSI EN 300 489-1 [7] defines that the test shall be in accordance with IEC 61000-4-3 [8]. 
Observation 1: Although standardization bodies such as CISPR or IEC have defined the limits and requirements for EMC testing, is up to 3GPP to define the way CISPR/IEC recommendations are going to be implemented in the definition of test limits and performance requirements.
Observation 2 Conducted emission test methods and levels defined by IEC/CISPR are independent of the product (RF repeater) characteristics and features, including the operating frequency or the Radio Access Technology (RAT).
Observation 3: Currently, the frequency range defined by IEC goes from 80 MHz to 6 GHz. Same frequency range applies for both UE and BS devices. Therefore, IAB node should be tested within the same frequency range.
Observation 4: Conducted immunity, ESD, EFT, Voltage dips, surges test methods and levels defined by IEC/CISPR are independent of the product  characteristics and features, including the operating frequency or the Radio Access Technology (RAT).
In [9], the goals definitions states that “the leveraging of RF specifications for LTE repeater and IAB should be sought”. In that sense, this could be achievable by following the same principle followed by 3GPP so far. This is by relying on CISPR/IEC recommendations for the definition of EMC requirements and limits, which has made it also possible to reuse most of the BS specifications in the development of NR or IAB EMC standards.
Observation 5: Most of the BS EMC requirements defined in the NR specification can be reused for RF Repeater. 
Observation 6: Identification of those RF repeater EMC requirements can be defined in RAN4 based on direct coordination with RF discussion on NR repeaters.
Conclusion
In this contribution considerations on the definition of EMC requirements for NR RF repeaters have been presented. Based on our observations, we propose:
Proposal 1: To rely on CISPR/IEC and ETSI recommendations to define the NR RF Repeaters EMC requirements.
Proposal 2: Discuss the changes and additions needed to cover EMC NR Repeaters in coordination with RF section.
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