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1. Introduction
Test requirements defined in TS 38.521-2 for 5G NR FR2 bands are required to be measured in radiated mode. 
Several permitted testing methodologies are defined in TR 38.810 [1] clause 5.2 for RF parametrics:

· Direct Far Field (DFF).

· Direct Far Field (DFF) setup simplification for centre of beam measurement

· Indirect Far Field (IFF).

· Near Field To Far Field Transform (NFTF) (endorsed in [6] although in latest version of [1]).

However, not all permitted testing methodologies can be used for all metrics. Testing methodology applicability is defined per metric. Table 1-1 summarizes the metric that can be measured using each testing methodology, as stated in [1].

Table 1-1: Applicable RF metrics per testing methodology
	Testing methodology
	Applicable RF metrics

	Direct Far Field
	EIRP, TRP, EIS, EVM, spurious emissions, blocking

	Direct Far Field simplification
	EIRP, TRP, EIS, EVM, spurious emissions, blocking

	Indirect Far Field
	EIRP, TRP, EIS, EVM, spurious emissions, blocking

	Near Field to Far Field Transform
	EIRP, TRP, spurious emissions


Currently, [1] defines test procedures for EIRP, TRP and EIS measurements for DFF, DFF simplification and IFF while [6] defines test procedures for EIRP and TRP for NFTF.

Different testing methodologies can share same test procedure for the same metric. For example:

· DFF, DFF simplification and IFF define same test procedure for EIRP, TRP and IFF measurement.

· NFTF defines different test procedures for EIRP and TRP measurement from the ones defined for DFF, DFF simplification and IFF.

The purpose of this contribution is to discuss how to standardize different test procedures for different testing methodologies for the same metric in the definition of the test procedure for each test requirement captured in TS 38.521-2.

2. Discussion

2.1. Previous multiple testing methodologies per requirement
This situation is not new for 5G NR FR2. Other conformance test specs as MIMO OTA test requirements ([2]) or Active Antenna System (AAS) Base Station test requirements ([4]) had to discriminate among different testing methodologies to perform the selected measurements.

Following clauses summarize the definition of test procedure depending on testing methodology in each of those specs.

2.1.1. MIMO OTA
MIMO OTA test specs are defined in TS 37.544 [2]. 
Testing methodology to perform the radiated measurements proposed in [2] are defined in TR 37.902 [3]. 
Several permitted testing methodologies are defined in [2]:

· Anechoic chamber.

· Reverberation chamber.

· RTS.

In [2], the definition of the test case includes the test procedure for each permitted testing methodology as different sub-clauses of the test procedure.
In [2] only two metrics use different permitted testing methodologies: TRP and TRS.
2.1.2. Active Antenna System (AAS) Base Station
AAS Base Station test specs are defined in TS 37.145-2 [4]. 
Testing methodology to perform the radiated measurements proposed in [5] are defined in TR 37.842. 
Several permitted testing methodologies are defined in [5]:

· Indoor Anechoic Chamber.

· Compact Antenna Test Range.

· One Dimensional Compact Range.

· Near Field Test Range.

In [4], the definition of the test includes a common test procedure for the radiated metric to test. A reference to [5] is included in an annex E, in order to differentiate the measurement procedure for the different testing methodologies.

In [4] only two metrics use different permitted testing methodologies: EIRP and EIS.
2.2. Pros and cons of different approaches

MIMO OTA and AAS BS test specification defines two different approaches to include the reference of the appropriate testing methodology used in the test procedure for each metric being tested. 

Table 2.2-1 summarizes the pros and cons for both approaches.
Table 2.2-1: Pros and cons of previous multiple testing methodologies per requirement
	Test Spec
	Pros
	Cons

	MIMO OTA
	Measurement procedure for each metric is accessible for each testing methodology in the test definition itself.
	Maintainability of the document decreases if the number of permitted testing methodologies increases.

	
	
	For different testing requirements using the same metric, the test procedure is duplicated, what worsens the maintainability too

	AAS BS
	Definition of the test procedure is the same for each testing methodology.
	New references to common metric test procedures per testing methodology must be included in the test case definition.

	
	Maintainability of the document is simpler if number of permitted testing methodologies increases.
	Difficult to optimize testing time in case of metrics based on simpler metrics (for example ACLR)


2.3 Proposals
According to the analysis of pros and cons in section 2.2 of the present document, different approaches can be taken:

Option 1: Define specific test procedure for each testing methodology as part of each test case definition.

Option 2: Define common test procedure, including the metric to measure, for each test case. Definition of the methodology to measure the specific metric can be included in an Annex in the same document or can be captured in a different document.

Option 3: A combination of 1 and 2 above, depending on the requirement. Option 2 is followed metrics whose test procedure is defined directly by RAN4 while option 1 is allowed when RAN5 decides that some optimization can be made over the test procedure for a given requirement
For 5G NR FR2 test spec, there are some aspects to consider in the selection of the approach to include test procedures per testing methodology in TS 38.521-2:

· Number of permitted testing methodologies.

· Same testing procedure for different testing methodologies.

· Repetition of same metric as a requirement to be measured in the test procedure in different test cases.

All the above considerations may have an impact in the final size of the document, also impacting in its maintainability.

Proposal 1: Follow Option 3 described above.
Proposal 2: Add an annex to 38.521-2 to include test procedures per permitted testing methodology common to multiple test requirements

Proposal 3: In 38.521-2 add appropriate references to affected test requirements test procedures to the annex described in Proposal 2

3. Conclusion
It has been analysed the dependencies of the test procedures with different OTA permitted test methodologies and how to add those dependencies in 38.521-2 and 38. 521-3.

The following proposals are made:

Proposal 1: Follow Option 3 described above.
Proposal 2: Add an annex to 38.521-2 to include test procedures per permitted testing methodology common to multiple test requirements

Proposal 3: In 38.521-2 add appropriate references to affected test requirements test procedures to the annex described in Proposal 2
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