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1 Introduction
This paper was presented at RAN#70 as [1], it is presented here for information to RAN4.

The core part of R13 AAS WI has been completed for RAN#70  [2]with the conformance part is due to be completed by RAN#72. 

The AAS BS is distinguishable from the non-AAS BS by a number of key points:

· The AAS BS requirements capture the entire system of multiple transceiver units (as opposed to a single transceiver or antenna connector)

· An increasing number of transceiver units (where number of transceiver units may be greater than the number of RAN1 ports
· Integrated antenna
The R13 AAS BS specification contains a full set of conducted requirements at the transceiver array boundary and has introduced 2 radiated requirements. While conducted requirements offer a convenient way to implement comparable requirements to the non-AAS specification on the AAS architecture, it has been recognized in the course of R13 AAS WI that radiated requirements are needed to ensure basic functionality of beam forming, and spatial accuracy.

· EIRP accuracy requirements ensure controlled phase relationships between transmitter units.

· EIRP extreme steering directions ensure energy (beams) can be directed as declared by manufacturer.

· OTA sensitivity ensures coherent combining of receive branches has been obtained as declared.

With the increase in the number of antenna ports that will be supported in future FD-MIMO evolution and given the fact that AAS BS is considered more suitable for implementing such features as well as its many other benefits such as dynamic cell splitting and beam-forming, it is necessary to continue to enhance the AAS specifications in R14. 

With the increase in the number of antenna ports that will be supported in future FD-MIMO evolution and given the fact that AAS BS is considered more suitable for implementing such features as well as its many other benefits such as dynamic cell splitting and beam-forming, it is necessary to continue to enhance the AAS specifications in R14. 

Moreover, as the number of transceiver units and transceiver array boundary connectors increases, the restriction of having a conducted interface becomes a burden to both implementation and to testing. Also, the increased integration of such systems will result in increased interaction between transceiver units both in the transceiver unit array and in the RDN/Antenna array. Capturing these effects (such as intra IMD) is difficult when applying requirements to a conducted connector at a time. Since radiated testing, which is by nature testing the whole system, would simplify capturing interactions between units, it would be useful to have an all radiated set of requirements suitable for Over The Air (OTA) testing as:

· For practical reasons it removes need for dedicated connectorised interfaces and reduces the amount of testing.

· It ensures all effects of complex systems are captured making a more robust requirement.

Therefore, it is desirable to enhance the R13 AAS specification mainly from two perspectives:

1. R13 specification is the first version and needs improvement in terms of readability

2. More important, develop all OTA requirements and the associated testing.

A new work item is required to further enhance the current AAS core and conformance requirements to implement a full OTA set of requirements.

2 Proposal
The enhanced specification will be based on generating an equivalent set of requirements to the existing R13 AAS BS conducted requirements which are applicable over the air. 

It is composed of the following work tasks. 
a) Core RF requirements

b) Conformance testing requirements, derived from the core RF requirements, and demodulation testing requirements.

As it is important that the work results in requirements which do not require excessive measurement are practical and robust each task is split into a feasibility study phase and a specification phase.
2.1 Core Part

This is the core work item to specify the BS core RF radiated requirements for AAS.

Phase 1: Feasibility Study

The work can be split into 2 major issues:

1) In band requirements where the antenna element pattern is known, but correlation levels are unknown.

· In DL requirements co-channel noise (EVM) and adjacent channel noise (ACLR) are generated in an uncontrolled fashion. The correlation of these unwanted signals between different transceiver is unknown. Hence the spatial pattern of the unwanted signals is unknown and could vary from fully correlated where a beam is formed and fully un-correlated where radiation forms the antenna element pattern. Conversion between an EIRP measurement (at a single direction) and TRP (total power equivalent to the conducted requirements) is hence difficult. A requirement which does not require excessive measurement but offers the same performance as the existing conducted requirements needs to be identified.

· In the UL a means to relate the current reference sensitivity requirement and the EIS is required. Once this has been established interference and blocking radiated requirements are required. Whilst blocking signals come from a single source (a blocking UE), however it is likely that signals from a wanted UE and a blocking UE will not come from the same direction, hence a means to deal with this spatial inequality is needed.

2) Out of band requirements (9kHz to 12.75GHz) when the antenna element pattern is not known.

· Interference to other systems is inherently a radiated problem, some of the current conducted requirements can be traced from EIRP requirements and antenna gain assumptions although many cannot. For a radiated requirement which is equivalent to the existing conducted requirements it will be necessary to decide if EIRP or TRP requirements are more valid and antenna gain assumptions must be made.

· There is a risk that the requirements will be over large frequency ranges and over many measurement directions (full sphere around the equipment). The requirement must be balanced between robustness and practicality.
It is possible that these 2 items could be separated but as the advantage in having a radiated requirement is to remove eth connectorised interface there is little point in doing only one of the tasks.

Phase II: To specify appropriate requirements that are equivalent to the existing R13 AAS BS conducted requirements which are applicable over the air.
2.2 Conformance Part
As with the core part the performance work is split into 2 phases. 

Phase 1: Feasibility Study

There are 4 major issues for the conformance work. The same 2 issues of the core work with the addition of performance (demodulation) requirements and EMC requirements:

1. In-band requirements

The existing AAS conformance specification already includes both DL and UL radiated requirement which measure the wanted signal AAS BS in specific directions. The conformance criteria for the other in-band  requirements require study to understand the test coverage and number of spatial test points required to ensure compliance.

2. Out of band requirements

Measuring out of band emissions requires test methodologies which have not yet been developed in the AAS BS work. Suitable methods, required test coverage, and test tolerances will require study. 

3. Performance (Demodulation) requirements

Performance requirements in Rel.13 the same as the existing non-AAS performance requirements with some clarifications to the appropriate test method. Defined channels and fading profiles are simulated and applied to connectors at the conducted interface. The intention of this WI is not to generate new performance requirements but to apply the existing requirements to a radiated interface.  

4. EMC requirements

EMC radiated requirements are similar to the out of band radiated requirements, however both for EMC emissions immunity it must be considered how to handle the radiated wanted signal (the conducted wanted signal is currently put into a resistive load during EMC testing)

Phase 2: Specify the test requirements.

The structure of the radiated test requirements for the existing AAS BS conformance requirement is such that multiple OTA measurement techniques can be used with a single test tolerance. Radiated requirements identify worst case or extreme spatial directions which are sufficient to test to show compliance to the core requirements. 

Test requirements using such test methods shall be developed for the new radiated requirements.

3 Conclusion
To continue the required development of the AAS BS specification a new WI focusing on further enhancements of the AAS BS requirement and conformance specifications is proposed.
The RAN4 lead WI will continue the current level of effort for AAS and will focus on developing an all OTA set of requirements equivalent to the existing conducted requirements. In addition it will continue to enhance the quality/readability of the existing AAS BS requirements and will support the AAS BS requirements required for FD MIMO.
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