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1. Introduction

In the RAN4#68-bis, there was a lively discussion on the necessity to specify radiated requirements. The consensus was as follows “The need of radiated requirements including TX power and RX sensitivity is well recognized and the group will focus on more detailed discussions on the feasibility and accuracy of specifying them and the feasibility of testing” in [1]. Thus, to facilitate the discussion, we believe that it would be imperative to keep in mind of the purpose of radiated requirements [2] when discussing those. In addition, it should be considered whether radiated requirements are feasible from both Core requirements and test point of view in the following meetings [3]. Note that some discussion points are already mentioned in [4]. In this contribution, we summarize discussion points on radiated requirements and what requirements should be defined for each purpose of radiated requirements. 
2. Discussion
2.1. Discussion points
2.1.1 Discussion points for Core requirements.
· Feasibility to define core requirements 

If there is no feasibility to develop the radiated core requirement to capture characteristics described in 2.2, the requirement should not be defined.

· Applicability on whether both conductive and radiated requirements should be mandatory 

It should be reconsidered why both conductive and radiated requirements are necessary not only 3GPP point of view but also regulatory point of view after the discussion of radiated requirements.
2.1.2 Discussion points for testing
· Feasibility to test properly and reasonably

There are some points which should be taken into account not only 3GPP points of view (Ex. Test Tolerance.) but also other points. (Ex. Test equipment, cost and time of test)  Especially, when discussing cost and time of test, it should be considered whether each product is tested or only some of them like current Performance requirement are tested. In other words, it must be judged whether sampling test is enough or not to check the radiated characteristics because it is highly related with cost and time of test.
· Applicability on whether both conductive and radiated tests should be done if both requirements come to be  mandatory
Same with core req., the test should be reconsidered from not only 3GPP point but also regulatory point of view after the discussion of radiated requirements.

2.2. Purposes, corresponding requirements and tests
2.2.1 Capturing beamforming characteristics

 Firstly, the preconditions to capture beamforming characteristics should be given as follows.

· Modulated signal should be used for tests because the weightings and characteristics of TX and RX signals (ex. PA/LNA phase characteristics) may differ from those by CW.
· Both TX and RX tests should be done because the weightings may use different process and PA/LNA characteristics may be different.
Secondly, the Pros and Cons of some methods to specify beamforming characteristics are summarized as below. Note that the details of each method are in latter parts.
Table 1 Pros and cons on methods to specify beamforming characteristics
	Capturing  characteristics of
	2.2.1.1

Whole 
	2.2.1.2

Only maximum Radiated transmitter power accuracy/ Radiated REFSENS
	2.2.1.3

Only maximum Radiated transmitter power accuracy/ Radiated REFSENS in one direction
	2.2.1.4

Only maximum Radiated transmitter power accuracy/ Radiated REFSENS in one direction with one configuration
	

	AAS characteristics can be captured more
	

	AAS characteristics can be captured less

	Test needs more cost and time
	
	Test needs less cost and time


2.2.1.1 Whole beamforming characteristics
· 3D beam characteristics: the characteristics of all directions should be verified.
· Beam steering range: At least, maximum and minimum horizontal/vertical steering angle should be verified.
· Configurations: If an AAS BS can operate some configurations (Ex. Capability to change the number of virtual transceivers), all configurations should be verified. 
2.2.1.2 Beamforming characteristics capturing only maximum Radiated transmitter power accuracy/ Radiated REFSENS
· 3D beam characteristics: Not captured. Only maximum Radiated transmitter power accuracy/ Radiated REFSENS should be verified.

· Beam steering range: At least, maximum and minimum horizontal/vertical steering angle should be verified.

· Configurations: If an AAS BS can operate some configurations (Ex. Capability to change the number of virtual transceivers), all configurations should be verified. 
2.2.1.3 Beamforming characteristics capturing only maximum Radiated transmitter power accuracy/ Radiated REFSENS in one direction
· 3D beam characteristics: Not captured. Only maximum Radiated transmitter power accuracy/ Radiated REFSENS should be verified.
· Beam steering range: Not captured. Only one direction should be verified.
· Configurations: If an AAS BS can operate some configurations (Ex. Capability to change the number of virtual transceivers), all configurations should be verified. 
2.2.1.4 Beamforming characteristics capturing only Radiated transmitter power accuracy/ Radiated REFSENS in one direction in one configuration
· 3D beam characteristics: Not captured. Only maximum Radiated transmitter power accuracy/ Radiated REFSENS should be verified.
· Beam steering range: Not captured. Only one direction should be verified.

· One configuration: If an AAS BS can operate some configurations (Ex. Capability to change the number of virtual transceivers), one representative configuration should be verified. 
2.2.2 Capturing RDN + Antenna array characteristics (instead of what is done currently for traditional antennas)
“The RDN and Antenna Array are not expected to be sources for unwanted emissions because they are assumed to have linear behaviour” [5]. Thus, the preconditions to capture RDN + Antenna Array characteristics should be given as follows.

· Both the modulated signal and the CW can be used for tests because RDN + Antenna Array are passive elements
· TX tests can cover RX tests because RDN + Antenna Array are passive elements.
· For FDD operation, the difference between DL/UL frequency ranges should be taken into account.

2.2.3 Regulation compliance
It is mentioned in [6] that” In certain situations, there are requirements for regulation compliance, for example by FCC in US on the radiated power level.”  So, regulation compliance should be taken into account.
2.2.4 No access to antenna port

 Some AAS BSs are highly integrated and may not have any antenna ports. Therefore, there is necessity to consider how to test such AAS BSs. But it is basically test issue and only related with “Transformations from requirement points to test points.” So, the background is completely different. Thus, discussion should be done separately. Otherwise, the discussions will be confusing more and more.
3. Conclusion

This contribution raises some points for discussion on radiated requirements and what requirement should be defined for each purpose of radiated requirements. Thus, these considerations should be taken into account when developing radiated requirements.
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