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Introduction
This FR1 TRP TRS core part WI defines the enhanced Over-the-Air (OTA) test methods for NR FR1 Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS), for NR standalone (SA) and NR non-standalone (NSA) operation mode. The outcome is captured in a new technical report TR 38.870 [2], and some update is also reflected in TS 38.161 [4].
The AC (Anechoic Chamber) was introduced in Rel-17 for 1Tx UE. This Rel-18 WI specified enhanced AC test methods to support verification of radiated performance for some advanced UE features, i.e., RedCap, 2Tx configuration (TxD and UL-MIMO) and NR CA. New usage scenario for RedCap wrist-worn devices is also defined. In addition, this Rel-18 WI also defined a new RC (Reverberation Chamber) test methodology for UE with 1Tx configuration. The defined AC and RC test methods are generic to cover all NR bands.
OTA (over the air) test methods and radiated performance verification (as considered in this WI) are important since if the above UE features for FR1 (frequency range 1) are verified by conducted methodology at temporary antenna ports (as done so far), it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. FR1 OTA test methods are always defined first before corresponding requirements are defined. The end-to-end radiated performance verification based on OTA methodology is one of the most important characteristics to present the entire UE performance under conditions more closely resembling the end user’s interaction with the device.
2
Description
The purpose of this WI is to develop test method for FR1 TRP TRS under SA and NSA mode, including Anechoic Chamber system and Reverberation Chamber system. Some key outcomes of this WI can be summarized as following:
· The enhanced test methods cover at least these UE types: Smartphone, wearable Redcap UE, Tablet, Laptop embedded equipment (LEE) and Laptop mounted equipment (LME).
· The following Usage scenarios were defined: 
· Talk mode using head & hand phantom for narrow and wide phones

· Browsing mode using hand phantom for narrow and wide phones

· Using forearm phantom for wrist-worn devices. For wrist-worn Redcap devices, forearm phantom is the first priority.
· Free Space is used for devices not used in above-mentioned scenarios, other phantoms are not precluded for wearable devices
· New test parameters for RedCap were defined:
· Test parameters for each NR band and RedCap band have been defined
· The UE positioning guidelines were defined:

· UE positioning guidelines for Free space, Hand phantom only (Browsing mode), Head and Hand phantom (Talk Mode), Head phantom only, and Forearm phantom.
· Coordination with CTIA on phantom related aspects, 3GPP and their Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC) get the permission. 
· Enhanced AC test method was specified:

· Test setup: Single-antenna and multiple-antennas anechoic chambers
· TRP TRS calibration procedure

· Ripple test procedure for 30cm and 50cm, both theta-axis and phi-axis
· TRP test procedure and UE configurations for 1Tx, 2Tx, and DL CA configurations
· TRS test procedure and UE configurations for 1Tx, 2Tx, and DL CA configurations
· Minimum measurement distance of anechoic chambers
· RC test method was specified:

· Test setup: Reverberation Chamber
· S-parameters and power transfer functions
· Chamber loading for coherence bandwidth
· Chamber spatial uniformity
· Calibration procedure for RC system
· TRP test procedure and UE configurations for SA and EN-DC
· TRS test procedure and UE configurations for SA and EN-DC
· Test Volume
· Testing time reduction methodologies were defined:

· Measurement grids for Anechoic Chamber method
· Measurement uncertainty assessment (with consultation of RAN5) was specified:

· Measurement error uncertainty contribution descriptions
· AC preliminary example of uncertainty budget 

· Expanded uncertainty for TRP hand only (browsing mode): 1.73 dB
· Expanded uncertainty for TRP Beside Head and Hand (Talk mode): 1.96 dB
· Expanded uncertainty for TRP Wrist-Worn: 1.78 dB
· Expanded uncertainty for TRS hand only (browsing mode): 2.13 dB

· Expanded uncertainty for TRS Beside Head and Hand (Talk mode): 2.31 dB
· Expanded uncertainty for TRS Wrist-Worn: 2.17 dB
· RC preliminary example of uncertainty budget 

· Expanded uncertainty for TRP hand only (browsing mode): 1.90 dB

· Expanded uncertainty for TRP Beside Head and Hand (Talk mode): 2.08 dB
· Expanded uncertainty for TRS hand only (browsing mode): 2.28 dB

· Expanded uncertainty for TRS Beside Head and Hand (Talk mode): 2.43 dB
· OTA test phantom (physical models of the human body that accurately reproduce the effect of the body on electromagnetic (EM) radiation for reproducible and consistent OTA tests) definition is specified:
· PDA Grip Hand
· Wide Grip Hand
· Head Phantom
· Forearm Phantom
· Environmental requirements were also defined:

· Room temperature with the DUT operated in stand-alone battery powered mode.
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