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1 Introduction

During RAN4#81, the output power requirement for AAS was discussed and agreed in [1]. For AAS BS conforming to OTA requirements only, the power accuracy requirement will be based on EIRP accuracy. The EIRP accuracy requirement necessitates a complex set of declarations relating to directions of steering and achievable EIRPs.

Rated TRP will also be declared.
Rated TRP is important for two purposes; firstly it regulates the interference impact to neighbor carriers caused by UE ACS. Secondly, it ensures that the side criterion of the BS operating at full rated power on all available PAs is met during conformance testing.
Measurement of the rated TRP will be likely to be required for verifying the maximum power condition during conformance testing. Whether the measurement of the rated TRP is described by setting a requirement in the core specification on TRP accuracy such that it is measured, or simplify described as a measurement of a side condition in the conformance specification depends on which approach makes more sense for specification drafting; technically the outcome will be the same. Whichever approach is taken, however an accuracy interval for TRP will be needed, given that other related requirements such as conducted power and EIRP are subject to an accuracy requirement.

This contribution provides a TP on output power capturing background information and the decisions made so far.
2 Text Proposal
5.2

Base station output power
5.2.1

General
The conducted single RAT specifications 25.104, 25.105 and 36.104 as well as the MSR specification 37.104 and the release 13 AAS specification 37.104 all contain a set of declarations and a requirement on conducted output power. The requirement is placed upon the maximum rated carrier output power and applies to each antenna connector (in the AAS specification, antenna connectors are referred to as TAB connectors). The rated carrier output power is declared, and the requirement is that the measured value is within +- 2dB (+-2.5 dB in extreme conditions) of the declared value. In addition to the accuracy requirement on the carrier output power, a limit on the maximum declarable total rated output power (on all carriers), dependent on the BS class, is captured in the core specification although not subject to any conformance test.

In the conformance test specification, the conducted power accuracy test is not carrier out with a single carrier active, but with a set of carriers active such that the total output power at the antenna connector is at it’s maximum level and hence the power amplifier is operated at it’s maximum output power. Operation at maximum output power is an essential side condition for a number of other transmitter tests, including in band emissions, spurious emissions and EVM.

In the AAS specification, a requirement on EIRP accuracy is introduced. The requirement is based on a set of declarations that associate declared beams, beam steering ranges and EIRP achieved at certain points within the steering ranges. The declarations associated with the EIRP accuracy requirement are described in more detail in [4]. The requirement itself states that the declared EIRP must be achieved to within a 2.2dB accuracy interval at a number of (declared) points in space.

5.2.1

Requirement
For the release 14 AAS specification, the possibility of complete OTA testing of output power must exist. This implies that where OTA testing is used, conformance to the conducted requirement cannot be verified. In order to decide on a suitable OTA solution, it is useful to review the purposes & uses of the output power requirement.

· Verifying the accuracy of the PA output power

· The conducted output power achieves this goal. The EIRP accuracy requirement verifies the accuracy of the PA output factor together with other factors relating to the antenna array. Applying the principle that RAN4 requirements should apply to the system as a whole, the EIRP accuracy requirement is a sufficient means to capture the accuracy of the whole system in delivering power.

· A basis for the power limit for the BS classes

· The BS class power limits have been derived based on co-existence simulations between different layers in heterogeneous network deployments. Due to the statistical nature of the co-existence simulations, it is to be expected to be the total power that will impact the co-existence statistics, independently of beamforming and the antenna pattern (as is the case for ACLR in general). This implies that an OTA based BS class power limit should be based on TRP.

· A side condition for other transmitter requirements

· During conformance testing, it is an important side condition for other transmitter requirements that the BS is configured to and operating at maximum power. The EIRP requirement does not ensure maximum power, since it is based on declared beams. The EIRP depends on beamwidth as well as any tapering functions that are applied. Thus maximum rated TRP needs to be used and tested for ensuring maximum output power.

Based on these considerations, EIRP accuracy will be retained in the release 14 AAS specification. Rated carrier TRP and TRP across all carriers will be declared and subject to conformance testing. The declared TRP should equate to the sum of the TRP across all transmitters. Since the TRP will equate to the sum across all transmitters, some adjustment of the BS class related output power limits may be needed.

There will need to be an accuracy value associated with the TRP measurement during conformance testing. Whether the accuracy value for TRP is described only in the conformance specifications or is also captured in the core specifications is a matter for specification drafting and is FFS.
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�This part of the TP can be extended at a later stage as needed.


�This part of the TP will need updating later on.
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