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1 Introduction

During RAN4#81, it was agreed to retain the EIRP accuracy requirement in the all OTA AAS specifications and to declare and test TRP (however not place a requirement on TRP accuracy) [1]. There was also some discussion on other transmitter requirements, including EVM, ACLR, frequency accuracy, TAE etc. 
For the conducted transmitter requirements, operation at maximum output power is an important side condition of the conformance testing. If the conformance test is carried out at less than maximum output power, aspects such as IM3 impacts on ACLR, signal conditioning and clipping on EVM etc. would not be properly tested.

This contribution considers further how the maximum output power should be tested during conformance testing and additional issues associated with OTA testing.
2 Discussion

In the conducted specifications, maximum output power is ensured by applying a conformance test under which the BS operates with the maximum configurable number of carriers. TX tests are all carried out on individual antenna connectors.
For OTA testing, it is necessary to consider whether TRP or EIRP should be used for verifying the maximum output power. EIRP is dependent on the declared beam, beamwidth, steering and any tapering applied for beam shaping. Importantly, tapering might lead to some PAs not operating at maximum power. TRP on the other hand does not relate to any beam, steering or tapering and is directly comparable with conducted power. Thus verification of the maximum output power should be based on TRP.

Proposal 1: Verification of the maximum output power is based on TRP

The conducted specifications are applied at individual antenna connectors. The AAS specification should aim to apply OTA requirements to the complete system. This implies that rather than declaring and measuring TRP for individual transmitters, the TRP for all transmitters operating simultaneously should be declared.
Proposal 2: The carrier TRP for all transmitters operating simultaneously should be declared and measured

It is conceivable possible that a BS might have several different combinations of states of individual transmitters which all operate at maximum TRP. It is also conceivably possible that for some reason, there is no state in which all transmitters would operate simultaneously in all BS designs. Before solving these issues with a specification solution that would likely be complex, it is worthwhile to consider whether such architectures are at all likely in practice.

In the conducted conformance specifications, Multi-carrier and multi-RAT transmitters transmit using the maximum number of carriers such that the PA is at full power. For the OTA TRP, it is suggested that the same approach is adopted.

Proposal 3: The same approach for multi-carrier/multi-RAT test configurations should be adopted for TRP as in the conducted specifications.

The TRP will need to be measured using an approximation such that measurement complexity is reasonable. The TRP on the wanted carrier is also measured using an approximation as part of the OTA ACLR requirement. In order to avoid additional measurements, it is proposed that the TRP carrier power measurement grid is aligned with the ACLR measurement grid.
Proposal 4: The TRP carrier power measurement grid is aligned with the ACLR measurement grid.

When the TRP is measured, there should be an accuracy interval into which the measured TRP falls. If no accuracy interval would be allowed, then the TRP measurement would in fact become a significant change to BS requirements. Under normal conditions, the conducted power accuracy is 2.2dB and the EIRP accuracy 2.2dB. For the TRP accuracy, it is suggested that one or the other of the conducted or EIRP accuracy is adopted, as the amount of effort that would be required to debate and agree on an intermediate value does not seem worthwhile considering the fraction of a dB difference to 2 or 2.2dB.

Proposal 5: One of either the conducted power accuracy or the EIRP accuracy is adopted for the TRP accuracy interval (even if TRP accuracy is only discussed on the conformance specification). Test Tolerance for TRP is FFS.
Several of the transmitter requirements are directional (for example), and for some, measurement in a single direction is sufficient (e.g. frequency accuracy). For these requirements, there is a need to identify the direction in which the transmitter should direct a beam. Furthermore, there may be some BS architectures for which the BS cannot direct a single beam involving all of the transmitters. How to deal with these BS architectures needs further consideration.

For the case of a BS that can direct a single beam involving all transmitters, it may be debated whether there is a need to declare anything about the beam that is used during conformance testing. In particular it should be identified whether declaration would add useful information, or just complicate the specification and declarations further. If something is declared, consideration should be given as to whether the declaration can be as simple as a test direction rather than a full EIRP directions set.
Observation 1: Further consideration is needed on how to handle BS architectures which cannot create a single beam using all transmitters

Observation 2: Further consideration is needed as to whether any direction related declarations are needed for the maximum power condition.
3 Conclusion

Proposal 1: Verification of the maximum output power is based on TRP

Proposal 2: The carrier TRP for all transmitters operating simultaneously should be declared and measured

Proposal 3: The same approach for multi-carrier/multi-RAT test configurations should be adopted for TRP as in the conducted specifications.

Proposal 4: The TRP carrier power measurement grid is aligned with the ACLR measurement grid.

Proposal 5: One of either the conducted power accuracy or the EIRP accuracy is adopted for the TRP accuracy interval (even if TRP accuracy is only discussed on the conformance specification). Test Tolerance for TRP is FFS.
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