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1 Introduction
A Work Item is needed to specify the requirements for AAS BS [1-11]. It can be envisaged that this would be one of the most complicated projects in RAN4. It’s necessary to have a paper to explain what and how to fulfil this task.
2 Discussions
2.1 Existing BS RF specifications will remain and be applicable within their current scope.
The existing BS RF specifications, which were derived based on the assumed reference antennas, will remain unchanged and be applicable within their current scope. 

The requirements for AAS BS will be applicable to the BS declared with integrated antenna, or in the other words, be applicable to the BS declared to operate with the installed antenna only.
2.2 Support of multi-RATs and single RATs
It’s suggested to create the requirements for AAS BS capable of multi-RATs operation first. That means the existing MSR specification can be used as the baseline to start.

If the requirements for BS capable of the single RAT operations would still be required, the requirements for AAS BS capable of single RAT operation can be created following the methods employed for multiple-RATs work, possibly in a building block manner. 
2.3 Create new specifications for AAS BS
The requirements for AAS BS with integrated antenna will have to be described significantly different from the existing requirements. It will be quite risky and inefficient to insert additional texts in existing 25/36/37 specifications giving the existing specifications have already been entangled with complicated relations between different features. It will be difficult to integrated two sets of requirements, one based on reference antenna, and another based on integrated antenna within one document. New core and conformance testing specifications shall be created for AAS BS.
If single RAT AAS BS would be covered, it’s tentatively proposed that requirements for Multiple-RATs and single-RAT AAS BS can be implemented in one single specification. Alternative way is to create separate specifications for MSR as well as for each of the single RATs, and this approach is not preferred giving the number new specifications created. Outputs of the on-going study on BS specification structure can be leveraged for a resolution.
2.4 Support of Wide Area coverage and Medium Range coverage
Base station classification will be specified in the work item phase. It’s suggested to start with the minimum set BS classes so that the work load can be reduced but framework of BS classification for AAS can be established. The new requirements will be specified for Wide Area AAS BS and Medium Range AAS BS. It’s expected that the requirements for Medium Range AAS BS will be created in a building block manner using the methodologies for Macro AAS BS as the reference.

The rests of AAS BS classes can be added in the second stage, or by meaning of technical enhancement.
2.5 Evaluate the additional application scenarios where the AAS BS is capable of steering the beam in both horizontal and vertical direction
The applications scenarios essentially mean how the energy is dynamically distributed in the space by the AAS BS to meet the network performance. The purpose of evaluating the additional scenarios is to set application independent requirements.

Single column AAS BS capable of steering beam in the vertical direction was evaluated in the study item. In order to steer the beam in both horizontal and vertical direction, the AAS BS will install multiple column array connected with transceivers offering the freedom in both directions. In order to set the requirements for AAS BS robust across all possible radiation behaviours, multiple-column AAS BS will be evaluated. The details regarding how to configure the beam pattern representing the worst case scenario (but still applicable in practice) will be the task in the work item phase. 

Another complexity is the multiple RATs will be considered in MSR specification. The evaluation can be done for E-UTRA first. Based on the evaluation results for E-UTRA, it will be determined in work item phase whether it’s necessary to do evaluation for UTRA. Dynamic beam adjustment for GSM/EDGE will not be considered but impact on GSM/EDGE will be analyzed and considered. 
Impacts on GSM/EDGE requirements will be coordinated with GERAN. 
2.6 Analyze and define the requirements

Multiple-column AAS BS shall be modeled, and further evaluations of the impact of spatial effects on system performance will be done in the work item phase for the purpose of requirement definitions.
An AAS BS can support applications which are either difficult or impossible to support using a conventional BS. Such applications are supported due to the ability of an AAS BS to steer beams in both vertical and horizontal directions, compared to a conventional BS (equipped with a horizontal linear array) which may steer the beam only in the horizontal direction. Requirements which ensure co-existence need to be shown to be robust in a variety of these applications, and the requirements shall be application independent. This will be studied in the work item phase.

AAS base stations may be designed with a high level of integration of the electronics and antenna components, and have the potential to contain a large number of active elements. It may be impractical to access the transceiver array boundary for conductive testing in all types of products, and thus test methods that do not rely on the presence of antenna connectors, as well as conductive testing at the transceiver array boundary may need to be derived. Multiple testing setups should be possible.

To define the requirements for AAS BS, it may be necessary to evaluate and decide the detailed approach in a requirement by requirement basis, taking into account the spatial effects, and the effects relating to potential integration of transceivers and radiating elements. 
The core requirements will be set in such a way that OTA testing is feasible, and conductive testing at transceiver array boundary is also feasible, so that a transformation of equivalent requirements between different points is required.
2.7 The testing specification
The testing may be performed at the boundary of the transceiver array or at the far field, or both, independent of how the reference point for the requirements are set.
The test specifications will also be application independent, and this has been the methodology used in existing BS specification. New test models might be needed, to be decided in the work item phase.
Giving the testing points may differ from the point where the core requirements are specified, testing requirements regarding the transformation between different points will be discussed in parallel with core requirements. Values for testing can be derived for each of the requirements.
2.8 The demodulation performance

The work item will be focused on RF core requirement only. New demodulation performance requirements will not be considered. The demodulation performance is within a difference category and shall be considered separately outside the scope of this Work item.
However, there is one similar issue as RF testing that some of the AAS BS may not have access to transceiver array boundary for conductive testing of the defined demodulation performance requirements. There is one possibility to apply some of the OTA measurement setup developed in the RF testing for demodulation testing as well. The WI could come up a way forward guiding the possible changes on demodulation part in a later stage.
2.9 The other aspects
All the existing features and the on-going features, such as carrier aggregation, operations in non-contiguous, operations in multiple-band, will be covered in the specifications for AAS BS.
It’s expected to complete the RF core requirements during the Rel-12 time frame. The performance part is expected to be finished 6 months after the completion of the core part.
3 Conclusion
In this paper, we elaborated all the key aspects that shall be considered in the work item for AAS BS RF core requirements. The work item proposal will be created by summarizing the discussions above.
Reference

[1] TR37.840 Ver 1.0.0, Study of AAS BS

[2] R4-126458, Guideline for specifying AAS requirements, Huawei
[3] R4-125988, Summary of the issues and solutions for AAS, Huawei

[4] R4-126882, AAS Ad Hoc minutes, Huawei
[5] R4-125458, Further considerations of AAS SI next step, Huawei
[6] R4-126328, Output power requirements for AAS, Huawei
[7] R4-126329, ACLR requirements for AAS, Huawei
[8] R4-126330, Spurious emission requirements for AAS, Huawei
[9] R4-126331, EVM requirements for AAS, Huawei
[10] R4-126332, Reference sensitivity requirements for AAS, Huawei
[11] R4-126333, In-band blocking requirements for AAS, Huawei















































































































3GPP


