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Introduction

An extensive discussion on the requirement reference points took place during RAN4#67 in Fukuoka and RAN4#68 in Barcelona but agreement could not be achieved. NEC provided its view on the requirement reference point in [1]. In this contribution, we provide further elaboration to complement our views by comparing conducted and radiated requirements to highlight the strengths and weaknesses of each set. 
Discussion
To decide the requirement reference point, we need to know the features of the requirements. In earlier discussions, RAN4 seems to have two streams of opinions. One promotes conducted requirements and the other promotes radiated requirements. To achieve mutual consensus, we evaluated conducted and radiated requirements from various aspects. Following table summarises the results of our evaluation.
	 
	Conducted Requirements 
	Radiated Requirements

	Testability of spatial characteristics
	< Neutral >

Possible, assuming antenna characteristics are declared by a vendor
	< + >

Suitable, but need detailed consideration (test points, conditions, etc.)

	Necessity of test ports at transceiver boundary
	< - >

Required
	< + >

Not required

	Possibility of per antenna port examination (same as the legacy spec)
	< + >

No problem

But problematic if number of antennas is huge
	< - >

Not possible

	Reusability of legacy specifications
	< + >

Reusable
	< - >

Not reusable

	Difficulty of the periodic on-site examination
	< + >

Basically possible, but may have difficulty when placed on high post
	< - >

Very difficult or essentially impossible if anechoic chamber is required for tests

	Tolerance for external factors
	< + >

Relatively strong
	< - >

Weak

Anechoic chamber or outdoor open field is required

	Necessity of an anechoic chamber
	< + >

Not essentially required
	< - >

Required

Otherwise, outdoor open field is required

	Overall cost of testing 
	< + >

Lower
	< - >
Higher


From the table above, it is obvious that both conducted and radiated requirements have strong and weak points.
From the discussion in Fukuoka and Barcelona, the most controversial and the most important point on the requirement reference point would be whether conducted testing can evaluate the spatial characteristics. We think, assuming antenna characteristics are declared by an antenna vendor, spatial characteristics can be evaluated by conducted testing.

If we could agree conducted testing can evaluate spatial characteristics, conducted testing has more appropriated features than radiated testing from various aspects and points of view, hence   conducted testing is our preferred approach. However, the necessity of test ports at transceiver boundary for the conducted testing should not be ignored because mandating the test port at transceiver boundary does not seem to be a realistic suggestion. From the points of effectiveness and cost, we don’t think both conducted and radiated requirements shall be satisfied, RF requirements shall be considered to be satisfied if either corresponding conducted or radiated requirements is satisfied. Therefore, we make following proposals:

Proposal 1: Conducted testing should be the 1st choice.
Proposal 2: Neither conducted nor radiated testing should be mandated since each has its own strengths and weaknesses.
Proposal 3: RF requirements shall be considered to be satisfied if either corresponding conducted or radiated requirement is satisfied. 
Conclusion
From the comparison between conducted and radiated requirements, it is obvious conducted requirement has more appropriated features than radiated requirement. However it is also obvious that both conducted and radiated requirements have strong and weak points. Considering also effectiveness and cost, we make following proposals.
Proposal 1: Conducted testing should be the 1st choice.
Proposal 2: Neither conducted nor radiated testing should be mandated since each has its own strengths and weaknesses.
Proposal 3: RF requirements shall be considered to be satisfied if either corresponding conducted or radiated requirement is satisfied.
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