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Discussion and Decision
1 Introduction

An LS from ITU-R WP 5D entitled “Technical and Operational Aspects of Passive and Active Base Station Antennas for IMT Systems,” was received in R4-126781. In this contribution, we provide our view and responses on the questions. We propose that these are taken into considerations in RAN4 response to the LS.  
2 Discussion

In the Part B of R4-126781, a variety of topics were requested for input for the base station with active antenna systems. Some of these requests have been discussed and studied as part of the Study Item while most of it has not. In this section, we discuss each of them.  

2.1 Definition of Active Antenna Systems

The definition of a Base Station with AAS has been defined in Section 4.2 of the TR. Quoted from this section:

“A BS with AAS, with general radio architecture as shown in Figure 4.2-1, is generic to all types of AAS structures including diversity, beamforming, spatial multiplexing, or any combination of the three.”
Proposed answer: 

Therefore, the current definition of the AAS in 3GPP includes Active antennas, Adaptive beamforming antennas, and MIMO antenna systems and as far as the RF requirements are concern for AAS, there is no differentiation among these implementations on the AAS definitions.

On the associated components, general radio architecture has been incorporated in the Technical Report in Figure 4.2.-1.
2.2 Definitions of Common Performance Parameters and Tolerances

2.2.1 Power Adjustment Range, Total Power and EIRP
The power adjustment range of BS with AAS currently is expected to comply with the definition of the Base station classes as defined in Table 6.2.-1 of TS36.104. Equivalent category of BS as defined in TS 36.104 such as Wide Area BS, Local Area BS and Medium Range BS are defined as Macro AAS, Pico AAS and Micro AAS, respectively for BS with AAS.
However, it should be noted that values in Table 6.2.-1 are rated output power available at the transmitter antenna connector during the transmitter ON period. Discussions on the applicability of this definition to AAS BS should be prioritized during the Work Item initial phase.  

Additional description of the approaches to define the Total output power during the Study phase has been documented in Section 6.4.1 of the TR. Specifically, the definition point of either at the transceiver boundary or far field need to be resolved i.e. is the total output power includes the gain or directivity of the active antennas and taking the radiation pattern into considerations.

On EIRP, similar consideration applies although there is a clear definition of EIRP. The actual measurement of the EIRP requires a far-field measurement. It would give a direct reading and comprehensive information but the set-up is complex and cannot be done everywhere. In addition, operators’ considerations on how this could be tested should also be valued.

Proposed WF:

The definition point of Total Output power and Power Adjustment Range should be prioritized during the WI.
2.2.2 Spurious Emission and Noise Figure
The Spurious emission and Noise Figure of the BS with AAS have been briefly discussed during the Study phase with no agreed summary in the conclusion of the Technical Report.

Proposed WF:

The Spurious Emission and EIRP requirements discussions and resolutions should be prioritized during the WI.

2.2.3 Adjacent Channel Interference of integrated transmitter

The ACLR requirements have been documented in Section 6.4.2 of the TR. The following conclusion has been summarized in [3]:
· “An analysis of AAS RF transmission observes that undesired emissions from different transmitters will not be perfectly correlated. The uncorrelated parts of the undesired emissions will not be radiated in the same pattern as emissions which are correlated between different transmitters. This effect was studied in simulations of the spatial distribution of the Adjacent Channel Leakage Ratio (ACLR). Simulation results indicated that for the specific scenarios (an application with fixed beam pattern by a single column AAS) studied, ACLR of 45dB per transceiver is sufficient to fulfil the co-existence studies as detailed in TR36.942 and TR25.942. These simulations estimate the mean and 5th percentile throughput impact, while future simulations may consider and study the impact of the spatial distribution of ACLR on the spatial distribution of throughput.
Proposed Answer:
Preliminary studies showed adequate ACLR requirements from reusing legacy ACLR requirements. Further confirmation during the WI will be conducted.

2.2.4 Antenna Pattern for receiving

The antenna pattern is provided in Section 5.4.4.2 of the TR. 
2.2.5 Antenna Pattern for transmitting

The antenna pattern is provided in Section 5.4.4.2 of the TR. 
2.3 Develop guidelines on Performance Parameter and Tolerances collaborating with Relevant external organizations 

Activities related to collaborating with external organizations are not within the scope of the Study Item. However, there have been studies conducted related to regulatory requirements with the following conclusions [3]:

· An examination of relevant international regulations revealed little guidance regarding the specifications that are explicitly applicable to AAS. 

Proposed Answer:

Collaborating with external organizations is not in the scope of the Study Item. No guidelines related to this can therefore be provided.

2.4 Consideration of Advanced Concepts

There has not been differentiation of what is considered “advanced concepts” during the Study Item. AAS applications have been identified in Section 5.1 of the TR. They are as follows: Tilt and radiation pattern control, MIMO (includes Beamforming and Diversity), Differentiated behaviour at different carrier frequencies, and per RB transmission and reception. 

Proposed Answer:

AAS applications as described in Section 5.1 of the Technical Report have been identified during the SI. These applications are example and others applications are not excluded.
2.5 Others
The following requested for guidance from the LS are not within the scope of the study item: 
· Maximum Allowable Input Level

· Input Dynamic Range Directivity

· Beam and Radiation Efficiency

· Polarization Related Parameters

· Ripple in band of integrated PA
Currently, they are also not within the objectives of the work item description. Therefore, it should be reported as such that these are not within the scope of the 3GPP RAN4 work item scope. It should also be noted that these parameters are generic to both passive and active antenna systems.
3 Conclusion 
In the above, we have provided our views on items into the following category: Proposed Answer and Proposed WF. In the latter, the proposal is to give prioritization to the items listed such that timely conclusions can be reached.

Upon further discussions with interest companies on the scope of the reply LS from RAN4, we would like to provide a draft LS in the next RAN4 meeting. 
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