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1
Introduction
Until now (Rel-15 and Rel-16), the UE FR1 transmit power and receiver sensitivity are tested by conducted methodology at the temporary antenna ports and it remains unknown what the actual performance of the UE would be in realistic network conditions with the UE antenna included. Radiated performance based on OTA testing is one of the most important characteristics to verify the entire UE performance under conditions more closely resembling the end user’s interaction with the device. 

In order to ensure the good overall system performance, the requirements for NR UE TRP and TRS is important for consistent devices performance in the real NR networks which operate in the OTA manner. Unified requirements in 3GPP will provide authoritative guidance and will greatly promote the development of 5G industries. 

This FR1 TRP TRS core part WI defines the test methodology to verify the NR UE TRP TRS performance, the outcome is captured in a new technical report TR 38.834.
2
Description
The purpose of this WI is to develop test method for FR1 TRP TRS under SA and NSA mode. Then 3GPP can specify the follow-up OTA requirements for FR1 UE based on the available test method.
In this WI, a full package of test method for NR standalone (SA) and NR non-standalone (NSA) operation mode aiming to specify 3GPP TRP TRS OTA requirements is defined:

· UE type: The test method covers device types including Smartphone (1st priority), Tablet, LEE and LME.
· Usage scenarios: 
· Talk mode using head & hand phantom for narrow devices between 56 mm and 72 mm and for wide devices with a width >72 mm and <92 mm.

· Browsing mode using hand phantom for narrow and wide phones

· Free Space for devices not used in talk or browsing mode

· Performance metrics:
· Definition of TRP and TRS for Anechoic-Chamber-based test methodology

· UE positioning guidelines:

· UE positioning guidelines for Free space, Hand phantom only (Browsing mode), and Head and Hand phantom (Talk Mode);
· Both Wide Grip Hand and PDA Grip Hand positioning guidance
· Wide Grip Hand for UE with Width >72mm and ≤92mm 

· PDA Grip Hand for UE with Width ≥56mm and ≤72mm

· Test procedure for SA and EN-DC:

· 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
· SA TRP TRS performance measurement procedure 
· EN-DC TRP TRS performance measurement procedure

· Only NR carrier measurement is needed

· Minimum measurement distance of anechoic chambers
· UE configurations:

· TRP antenna configuration: TAS OFF with antenna locked at primary antenna
· TRS antenna configuration: no specific setting

· EN-DC configuration
· For TRP UL configuration: the UL output power of LTE carrier should be set as a constant power of 10dBm, while measuring NR at maximum output power, i.e., with fixed p-MaxEUTRA-r15=10 dBm, and p-NR-FR1 not configured; 

· For TRS UL configuration: The UL power configuration for LTE and NR is 50%-50% power splitting, i.e.,
· For PC3, p-MaxEUTRA-r15=20 dBm, and p-NR-FR1= 20dBm;

· For PC2, p-MaxEUTRA-r15=23 dBm, and p-NR-FR1= 23dBm.

· Measurement uncertainty assessment (RAN5):

· Measurement error uncertainty contribution descriptions
· Preliminary example of uncertainty budget 

· Expanded uncertainty for TRP hand only (browsing mode): 1.78 dB
· Expanded uncertainty for TRP hand only (browsing mode): 2.20 dB

· Test phantom definition:

· PDA Grip Hand
· Wide Grip Hand
· Head Phantom
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