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1	Introduction 
Following the conclusion of the Rel-17 RAN4-led work item on the Introduction of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies for FR1 (NR SA and EN-DC) [1], [2], 3GPP approved a new Rel-18 work item on the Enhancement of UE TRP (Total Radiated Power) and TRS (Total Radiated Sensitivity) requirements and test methodologies [3] with the following work objectives:
	4.1	Objective of Core part WI 
The following objectives are considered in this WI:
(1) Enhancements of TRP TRS test methodology 
· Specify necessary enhancement of the anechoic-chamber based test methodology (i.e. reference test methodology) to support (test methodology defined in TR 38.834 is the baseline):
· UE with NR 2Tx configuration
· Case 1: TxD (i.e., TxD capability supported)
· Case 2: single layer UL-MIMO (i.e., codebook-based capability supported)
· Study proper configuration from UE implementation and test system feasibility perspective
· Define test case applicability for case 1 and case 2
· RedCap devices (focused on wearable device only)
· Wrist-worn device as 1st priority
· Considering UEs with antenna configurations of 1 Tx, 1 Rx, 2 Rx
· Forearm phantom should be specified
· Consider the coordination with CTIA on this aspect
· Other phantoms are not precluded
· UE with DL/UL carrier aggregation configuration (2nd priority)
· Independent measurements of each CC can be the baseline approach
· Limited to Inter-band CA with up to 2DL/2UL cases
· Study and, if feasible, specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing:
· Define test methodology for UE type with 1Tx and 2Tx configuration
· Test scenarios support: at least browsing mode, talk mode, and wrist-worn mode
· Perform harmonization activity with reference test method
· Define harmonization framework and pass/fail criteria 
· Perform harmonization test campaign according to the framework
· Note: the harmonization between anechoic chamber and Reverb-chamber based method can be applied independently for the conditions between 1Tx and 2Tx, among browsing mode, talk mode, and wrist-worn mode.
· If reverb-chamber based test methodology is found harmonized with the reference test method, then further discuss applicability of reverb-chamber based test methodology for requirements conformance testing
· Develop the Measurement Uncertainty (MU) assessment of the above newly defined test methodologies and test configurations [RAN5]:
· Measurement Uncertainty (MU) aspects will be handled by RAN5 and the conclusions can be captured in a separate section of the TR 
· Browsing mode, talk mode, and wrist-worn mode should be considered
· Study and specify the testing time reduction methodology for TRP and TRS testing
During the course of this work item, ongoing communication with 3GPP RAN WG5, CTIA OTA Working Group, CCSA TC9 WG1, GCF, GSMA TSG-AP, ETSI MSG TFES, and PTCRB shall be maintained to ensure industry coordination on this topic



In the contribution we share our views on the scope of test methodology enhancements for the anechoic chamber (reference) methodology with specific focus on test time reduction. 
2	Discussion
2.1	Test Time Reduction 
We would like to propose some areas for study towards potential test time reduction for NR FR1 TRP TRS testing. Currently these proposed methods for evaluation apply to the methods described in TR 38.834 and referenced in TS 38.161 but can be extended to additional scope being brought into the NR FR1 TRP TRS WID.
[bookmark: _Toc115439792]Observation 1:	As per the principles of TRP TRS testing, it is well known that TRS measurements are significantly more time consuming than TRP measurements. Therefore, while looking at test time reduction for both measurements, the bigger need seems to be for TRS.
[bookmark: _Toc115439793]Observation 2:	Investigate possible test time reduction using alternate Test Procedures for FR1 TRP/TRS Measurements:
[bookmark: _Toc115422017]Other SDOs such as CTIA have described several alternate test methodologies which could potentially offer significant test time savings with NR FR1 TRP TRS measurements. It is recommended to evaluate these test procedures and plan to liaise with the referenced SDOs if RAN4 identifies such alternate test methods as potential candidates to leverage. Some examples are
a.  Spiral Scan methodology: Reduce test time for TRP using continuous rotation of both theta and phi positioner during collection of data points. Power measurements on the measurement antenna for both theta and phi polarizations may be taken with simultaneously or in rapid succession [4]. Alternately each polarization may be measured for a complete spiral.
b. Single Point Offset Test Procedure: is intended to reduce the test time for TRP or TRS for devices supporting multiple technologies in the same frequency band. With the understanding that a similar antenna pattern is expected on both protocols/technologies owing to the same band of operation. The offset is calculated by determining the difference in TRP measurements from both test configurations (say A for first technology and B for second technology). This offset can be used to compute TRP for other points if one set of measurements is known. In the context of NR FR1 TRP TRS, this approach could be studied in case of several overlapping E-UTRA and NR bands. The concept is extended to Multiple single point offset (essentially applying same concept to larger number of test points). A possible approach is to test full suite on mid channel only but apply multiple single point offset methodology for low and high channel testing.
Proposal 1: Send an LS to CTIA with a request to reference the alternate test procedures in CTIA OTA test specifications that could potentially deliver significant test time savings.
[bookmark: _Toc115439794][bookmark: _Toc115436041][bookmark: _Toc115422018]Observation 3:	Investigate possible Test time reduction by optimization of test cases:
a. Reduce number of test cases across Hand Only and Head and Hand by measuring LMH in HL/BHHR and mid only in BHHL and HR. Alternate approach could be to focus on mid channel only for BHHR/BHHL measurements
[bookmark: _Toc115439802]Proposal 2:	Explore introduction of additional applicability or test rules focused on test case optimization
Observation 4:	Explore fast TIS with optimized measurement grids. There is potential of slight increase in MU which will need to be evaluated further. Feedback from test equipment vendors is requested.

Conclusions
In the contribution we share our views on possible test time reduction.  The following observations and proposals are presented:
 Observation 1:	As per the principles of TRP TRS testing, it is well known that TRS measurements are significantly more time consuming than TRP measurements. Therefore, while looking at test time reduction for both measurements, the bigger need seems to be for TRS.
Observation 2:	Investigate possible test time reduction using alternate Test Procedures for FR1 TRP/TRS Measurements:
Observation 3:	Investigate possible Test time reduction by optimization of test cases:
Observation 4:		Explore fast TIS with optimized measurement grids. There is potential of slight increase in MU which will need to be evaluated further. Feedback from test equipment vendors is requested.
Proposal 1: 	Send an LS to CTIA with a request to reference the alternate test procedures in CTIA OTA test specifications that could potentially deliver significant test time savings.
Proposal 2:	Explore introduction of additional applicability or test rules focused on test case optimization
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