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1.  Introduction
The RAN4 feasibility study of AAS has reached its conclusion stage according to [1] [2]. Under the AAS study item [3], feasibility studies into AAS BS were performed for both UMTS and LTE system, and for both TDD and FDD modes. The studies also cover the RF performance requirements and conformance testing aspects. 

The AAS feasibility study in RAN4 has faced some unique challenges, due to the fact that the spatial domain characteristics (spatial signal processing capability) and integration of antenna array into transceiver (i.e. compact RF design) further complicates the RF performance requirement work. The AAS conformance testing aspects also raised new challenges, especially the methodology to conduct the AAS BS conformance testing. 
In this contribution, we provided different options to conduct the next phase of AAS work so that AAS specification work can be completed timely within the LTE Rel-12 timeframe.   
2. Discussion 
The development of AAS BS core requirements normally goes hand-in-hand with the testability of each requirement. This is because requirements that cannot be tested will create interoperability issues and produce undesirable effects to the network. Therefore, the work on AAS BS consists of core-part (RF requirements) and performance-part (conformance testing). Traditionally, conformance testing specification (different specification from the core requirement specification) will be developed once the core requirements have been established, as shown in Figure 1. Conductive method has been used to perform the conformance testing for all the existing BS classes.   
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Figure 1: Time-line for AAS BS core and conformance specification work

The available RAN4 meetings to carry out the AAS BS core and conformance specification work is shown in Figure 2, assuming that the current AAS BS SI [1] can be completed timely, and the new work item can be approved in RAN#59.  
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Figure 2: Available RAN4 meetings for AAS work item phase

Given the Rel-12 timeframe above, RAN4 only have about 9 meetings for AAS specification work. The current RAN4 workload estimation shows that Rel-12 workload is quite high. The AAS specification work is also more complex according to the following:  
· Current RAN4 BS specifications TS 25.104, 36.104, 37.104 are not sufficient for AAS BS.
· Current RAN4 BS test specifications TS 25.141, 36.141 and 37.141 are not sufficient to support test for AAS BS. 
· Define new requirements for 

· Transmitter ACLR and EVM.

· Out-of-band and spurious emission due to transmitter imperfections.

· Unwanted emissions mask analysis of AAS BS.

· Spatial selectivity of AAS BS

· IMD of AAS BS

· Receiver blocking

· Receiver reference sensitivity and receiver dynamic range 

· AAS performance requirements, including the demodulation performance of AAS BS under presence of EVM and RF imperfections. 

· Further AAS coexistence simulation and study based upon a set of practical deployment scenarios, antenna modelling, considering the antenna directivity and 3D beamforming/beamsteering capability.
· Specify RF conformance requirements, including AAS BS test tolerance, test methods, test environments.
The list of work above is not exhaustive, but aimed to provide a flavor of main work areas to be carried out in the next phase of AAS work [4][5]. Therefore, it will be challenging to complete AAS specification work timely within the Rel-12 timeframe. However, there are different options that RAN4 could explore to progress the next phase of AAS work. Three options are presented here for consideration:

Option 1
This option basically follows the same line of work as the current LTE BS specification work, whereby the RF core and conformance work are carried out as shown in Figure 1. In this option, the RF core specification work is carried out first, completed and then followed by the conformance testing specification work. There is minimum-to-no overlap in the RF core and conformance specification work.

The advantage of this option is that the RF core specification work can be handled independently from the conformance test aspects. The disadvantage of this option is that it will take longer time to complete both the RF core and conformance specification work for AAS. 
From the feasibility study phase of AAS, we can find that there is a strong linkage between the RF core and conformance test aspects for AAS BS, e.g. the requirement points and the test points for AAS [6]. It is also observed that the AAS BS presents the unique challenges to the conformance testing process in that the antenna array system used by the BS is fully integrated into the RF transceiver modules of the BS. The degree of integration between the antenna system and RF transceiver module will differ from vendor to vendor. Due to this integration, AAS BS may not always have antenna connectors available to perform conventional conformance testing (i.e. using conducted-type conformance testing) [7].
Option 2

This option basically provides greater parallel work flow in the RF core and conformance specification work for AAS, as shown in Figure 3.  
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Figure 3: AAS Option 2

In this option, the RF core requirement work will be conducted in the same manner as Option 1. The main difference here is the way for which the AAS conformance work should be carried out. As outlined in TR 37.840 [7], there are a few AAS conformance test methods which can be used to demonstrate conformity of an AAS BS product to the core RF requirement specification. These methods are Conducted Test method, Far-field OTA test method, Near-field coupling test method, combined test method, Rayleigh-faded multipath OTA test method and Near-field Probe scanner test method. 

Given that there are many AAS test methods, including the conducted method, AAS conformance specification work will inevitably become more complex. Therefore, we propose to divide the test methods into short-term methods and long-term methods.  The short-term methods are relatively easier to develop without a great deal of standardisation efforts. For long-term methods, great deal of standardisation efforts and research will be needed to implement those methods. The main motivation behind such categorisation of test methods is to ensure that AAS BS work can be completed timely within Rel-12 timeframe. Long-term methods can be specified in Rel-13 onwards, for instance as a separate work item. 
The advantage of this option is to enable greater degree of parallel work for AAS RF core and conformance specification work. The disadvantage of this option will be the greater difficulty to coordinate between the RF core and conformance specification work. 
Option 3

This option is similar to Option 2. The only difference is that the development of conformance test methods in TR 37.840 will be carried out in Rel-12 timeframe.  This option has the same advantage and disadvantage as Option 2. In addition, it will be challenging to implement pure-OTA methodology for AAS conformance testing due to the complexity of the methodology.
Based on the considerations above, it seems that Option 2 is more pragmatic from the Rel-12 time-line, RAN4 workload and AAS standardisation complexity perspective. Therefore, we propose
Proposal: Adopt Option 2 as the way forward for next phase of AAS work. 

3.  Conclusion
In this contribution, we provided some options on how to conduct the AAS work in Rel-12 timeframe. 

Given the limited RAN4 resources, high RAN4 workload and AAS standardisation complexity, we propose

     Proposal: Adopt Option 2 as the way forward for next phase of AAS work. 

If acceptable by the AAS proponents, then further details of Option 2 can be refined before the forthcoming RAN plenary meeting, where new AAS WI is envisaged. 
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