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1. Introduction

The purpose of this contribution is to provide high level evaluation of TRP vs. EIRP for 5G NR Range 2 RF Transmitter test cases. The contribution also provides some ideas to achieve test time reduction and highlights open items which needs further discussion.
2. Discussion

Below table summarizes the metrics RAN4 has decided for range2 RF Transmitter test cases and compares against RAN5 proposed method. 
	Test Case
	RAN4 Decision
(TRP/EIRP*)
	RAN5 Proposed Method
(TRP/EIRP*)

	6.2.1 UE maximum output power
	TBD
	EIRP

	6.2.2 UE maximum output power for modulation / channel BW
	TBD
	EIRP

	6.2.3 UE maximum output power with additional requirements
	TBD
	EIRP

	6.2.4 Configured transmitted power
	TBD
	EIRP

	6.3.1 Minimum output power
	EIRP
	EIRP

	6.3.2 Transmit OFF power
	TRP
	TRP

	6.3.3 Transmit ON/OFF time mask
	Not specified
	EIRP

	6.3.3.4 PRACH time mask
	Not specified
	EIRP

	6.3.3.5 PUCCH time mask
	Not specified
	EIRP

	6.3.3.6 SRS time mask
	Not specified
	EIRP

	6.3.3.7 PUSCH-PUCCH and PUSCH-SRS time masks 
	Not specified
	EIRP

	6.4.1 Frequency Error
	Not specified
	EIRP

	6.4.2 Transmit modulation quality
	Not specified
	EIRP

	6.5.1 Occupied bandwidth
	Not specified
	EIRP, with TRP as fallback

	6.5.2 Out of band emissions (ACLR, SEM)
	TRP
	EIRP, with TRP as fallback

	6.6.3 Spurious emissions
	TBD
	EIRP, with TRP as fallback


*EIRP = implies measurement performed at the peak of a selected beam  
The primary concern with mmWave testing is the test time and this contribution puts forth some test time reduction ideas:  

One approach is to apply pragmatic test procedures to declare "passing" the test case based on EIRP measurements and require TRP measurements as a fall back only when EIRP measurements are inconclusive. Consider Spurious emissions test case as an example, for which the proposed high-level test approach can be as follows:

· Step 1: Pre-scan: Pre-scan across the full measurement range of frequencies using a handheld probe, antenna, or alternate suitable method to identify the unwanted emissions frequencies radiating from the device. The frequencies which are significantly below the TRP limit can be eliminated as emissions of no interest. The frequencies within [TBD] dB margin of the limit need further investigation. The limit margin needs to be discussed further keeping in mind the dynamic range of the measurement system.
· Step 2: EIRP and/or TRP at a defined measurement distance: Conventional radiated procedures are used to measure EIRP on the limited number of frequencies identified in pre-scan. For each of the emission frequency identified in pre-scan Step 1, measure EIRP. If the EIRP < TRP limit, then conclude that the emission is complaint. No further testing is required at that emission frequency.  If the EIRP >=TRP, then measure/report TRP as a fallback.
Another approach to reduce test time is to limit the number of beams to be tested. Test cases which are beam configuration agnostic can be tested using a single fixed beam configuration, which can be referred as “Reference beam”. The approach to select the Reference beam needs to be discussed further. The test cases which are not beam configuration agnostic, it is not practical to test all supported beam configurations. Hence the proposal is to limit the testing for such test cases using a selected subset of all supported beams, which can be referred as "Representative" beams.  The approach to select the Representative beams needs to be discussed further.
Many open items which impact test time are identified and require further discussion: 
· Methods to select Representative and Reference beams

· Conditions for using EIRP in lieu of TRP

· Conditions for choosing measurement distance (if other than 3 meter)
· Conditions for choosing chamber types like CATR, Reverb Chamber (if fully/semi anechoic 3m chamber not applicable)
· TRP spatial grid selection methods

· Limit margin for applicable test cases

· Measurement uncertainties

· Dynamic range

· Calibration procedures
Observation 1: TRP test time is significant and measurements over full frequency range for all test cases may not always be required. 

Observation 2: There is a need to identify acceptable measurement uncertainty, TRP error so that suitable measurement chamber type and sampling grid size (sparse vs. dense) may be chosen.
Observation 3: Some test cases are beam configuration agnostic, and some are not. Testing across all beam configurations may not always be required.
Conclusions

This discussion paper provided some ideas to achieve test time reduction and highlight open items. 
Companies are requested to come forward with further discussion on the open topics.
Proposal 1: Measurements over multiple transmitted beams should be avoided/minimized by defining reference and representative beams
Proposal 2: Apply pragmatic test procedures to declare "passing" based on EIRP measurements and require TRP measurements only when EIRP measurement is inconclusive
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