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Discussion and Decision
1 Introduction 
Radiated requirements for AAS BS have been agreed allowing for base station with integrated antenna such as AAS to have separate conformance than the legacy base station where requirements are set at the antenna connector. There have been discussions on the declarations of the radiation properties that shall accompany both the EIRP and EIRS. Specifically, in [1] some tasks have been listed:

· On Radiated Transmit Power and Its Accuracy, the requirements

· Proposals on how to declare beams on which EIRP value are declared and the accuracy requirements are set

· Whether beams containing CRS are sufficient for EUTRA and the related issues for UTRA.

· Proposals on the accuracy requirement, considering the accuracy budget of the subsystems in AAS BS.
The additional declaration to EIRP is addressed in this contribution.
2 Discussion  
As already agreed in [2], the EIRP and EIRS accuracy requirements are required for the AAS beam. The following declarations are required for radiated requirements:

· The AAS declared EIRP, and 

· The AAS declared EIRS  

The objective of radiated RF core requirements for an AAS BS is to ensure compliance of the declared EIRP/EIRS within the accuracy to be standardized. Since the EIRP/EIRS is associated with the radiated pattern generated or beam, some understanding of this beam is necessary.

The beam of an AAS or non-AAS antenna is only defined as the ability of antenna to concentrate the radiated energy within a special sector. Additional parameter such as 3-dB beamwidth has been used to assist in qualifying the antenna pattern. 

It is important to understand the difference between antenna pattern and coverage. The antenna pattern or beam shape of an antenna is totally independent of the surrounding environment (that’s how it is measured, in an “anechoic chamber” which is especially designed to exclude any environmental influences. 
The coverage generated by a beam on the contrary is dependent on the environment (landscape, antenna positioning etc.) In LTE, cell coverage is defined by the reception of the Cell-Specific Reference Signal (CRS) and is system dependent parameter on factors such as SINR, cell configurations etc.

Hence, coverage is a system implementation and deployment choice. As an example, in cell splitting deployment with AAS, each cell would thus be associated with its unique Cell ID and CRS. For UE-specific beam forming deployment with AAS, cell coverage still needs to be provided by the CRS in addition to the use of DM-RS.
AAS supported applications are implementation choice of the network. The application types supported by BS with AAS are varied and some have been documented in the TR during the Study Item phase. Two of the main implementations of AAS are cell splitting and UE specific BF. Furthermore, AAS BS also supports other MIMO technologies such as SU-MIMO and MU-MIMO in addition to beam forming. Each of these different applications has varied coverage and relied on different reference signals. 

Radiated requirements shall therefore be independent on system optimization and deployment parameters such as usage of CRS, CSI-RS or DM-RS i.e. AAS beam pattern shall be de-coupled from the system coverage.
Observation #1: The AAS beam pattern shall not be defined in terms of coverage or reference signals. The former is environment-independent while the latter is system and environment dependent.  

Observation #2: No additional normative definition for an AAS beam pattern is needed for the EIRP and EIRS accuracy requirements.
Lastly, it is noted that the current specifications provide definition of MIMO layers but not “MIMO branches”. MIMO layers (and antenna port configuration) are system implementation details that are not related to RF Core requirements but rather performance requirements. 

Observation #3: Additional AAS BS declaration of its antenna properties shall be agnostic to the AAS BS application (i.e. MIMO, transmit diversity, beam forming/steering) and implementation (i.e. transceivers, RDN and antenna ports configuration). 

3 Conclusion

Based on the issues identified above and the subsequent observations, we propose: 
Proposal: Further beam pattern declarations are independent of the system defined reference signals which are coverage and deployment optimized parameters. AAS beam properties such as 3-dB beamwidth can be used to assist in qualifying the antenna pattern. 

4 References 
[1] R4-135726, “Plans for the next two meetings for AAS,” RAN4#68bis, October 2013.
[2] R4-137067, “Way forward for terminology and methodology for the AAS accuracy budget,” RAN4#69, November 2013.























































































































































































































