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1. Introduction

In the RAN4#68-bis, there was a lively discussion on the necessity to specify radiated requirements. We must keep in mind the purpose of radiated requirements when discussing those. Thus, this contribution lists  the related past contributions on radiated requirements. 
2. Purpose of radiated requirements in past contributions
	Tdoc num
	source
	Purpose
	others

	R4-135401[1]
	Vodafone
	· High integration : This high integration creates electromagnetic interactions between active transceivers and antenna array that can only be observed when AAS is evaluated.
· Ability of beamforming 
· Measurement ports: even if measurement cables are made available, these would only capture the performance partially due to the lack of a final composite effect of the beamforming. 
· A measurement setup that splits the characterization of the transceiver and the antenna array including the distribution network (RDN) will not be able to take into account the total phase and gain effect that will drive the characteristics in terms of output power and beam direction of the actual signals.
	· A radiated measurement of maximum output power does not fully characterize the inverse RX path which is not fully reciprocal. And so refsens shall be measured radiated
· Only fully OTA tests can fully evaluate AAS

	R4-135391[2]
	Telecom Italia
	· Allow an operator to predict the behaviour of the AAS in a real network
· The overall system should be realized so that a full characterisation of its radiating capabilities is possible to operators, at least as it is done for traditional antennas.
	· the antenna gain of the AAS in DL could be measured in an OTA environment by using the above described methodology, while the transmitted power could be measured in a conducted way at the output port of each transceiver within the AAS, so that the EIRP could be derived by applying the “Friis transmission equation”;

· Similarly to EIRP, also EIRS could be obtained by combining the antenna gain of the AAS in UL to the sensitivity of each receiver within the AAS, once other parameters of the AAS RDN+ array antenna have been fully qualified.

	TX: R4-134662[3]
RX:R4-134661[4]
	NSN
	· Provides test coverage for the RDN, antenna array as well as the system as a whole.
· What part of the signal should be measured is FFS.
	· To demonstrate the proper receive operation of the combined system
	· TX: The existing accuracy requirements are of the same order of magnitude as the uncertainty typically associated with OTA testing.RX:The additional uncertainty must be accommodated in the final requirements.

	R4- 134757[5]
	Alcatel-Lucent
	-
	· Performance characterization of the AAS antenna array and RDN.
	· Testing Complexities
· Setting the Radiated Requirements would also require non-trivial assumptions of the Antenna array and RDN such as tilt, angle, height etc. After such assumptions, the value of the radiated requirements towards coverage planning seems diminished and would require further studies.

	
	
	· radiated requirements enable and assist in deployment planning
· This is based on radiated properties measured and verified in somewhat “ideal” test range. In real deployments, the mast of the tower, the building edges, the trees with leaves and without, etc. all contribute to distort the actual pattern.
	

	-
	Ericsson
	· Unlike passive systems, EIRP/EIRS cannot be predicted only from conducted measurements due to the impact of integration on beamshape and efficiency.
	· Existing conducted reqs+radiated TX power accuracy, RX sensitivity (accuracy)

	R4-134898[6]
	Huawei
	· The radiated power performance for AAS BS shall be known, otherwise, how could one deploy the AAS BS in the real network without knowing the radiated power of a BS? 
· In certain situations, there are requirements for regulation compliance, for example by FCC in US on the radiated power level.
· The frequency difference between downlink and uplink for FDD is very small comparing to the total working bandwidth of the antenna, so that the antenna uplink and downlink performance are almost the same. Verified by practical antenna engineering and design. Not necessary to define Rx radiated receiver sensitivity.
	· BS to radiate the maximum Tx power in certain directions within certain accuracy range.

· The achievable maximum radiated Tx power and the associated directions are declared by the manufacturer.  

· The manufacture shall declare at least one point where the maximum radiated Tx power is achieved.

	R4-135505 [7]


	NEC
	· 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.
	· Need detailed consideration (test points, conditions, etc.)
· Conducted testing should be the 1st choice.

· Neither conducted nor radiated testing should be mandated since each has its own strengths and weaknesses.

· RF requirements shall be considered to be satisfied if either corresponding conducted or radiated requirement is satisfied.


3. Conclusion

In this contribution, the purposes of radiated requirements are summarized. And, the above purposes should be taken into account when developing radiated requirements.
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