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Discussions 
1 Introduction 
In this contribution, we consider the various aspects being discussed currently related to the transmitter and receiver requirements. For each, our views are provided. 
2 Discussion

1. Reference Point: Two main requirements reference point have been identified and studied during the Study Item phase. They are: Antenna Connector(s) of the AAS BS transceivers, or Far Field of the AAS. Numerous contributions have studied the trade-offs between this two methods. In [1], it is proposed that the AAS requirements reference point is to be defined on a Single point. This approach defines a single requirement reference point consistent with existing reference point in BS with passive antenna. Antenna connector based requirement has the benefit of simplicity and ease of implementation of the compliance test. However, it also poses practical challenges for AAS implementation where access to antenna connector(s) is infeasible. This has been raised as a concern by some BS vendors. Thus, we propose the following approach: 
· A Default Reference Point: In this approach, a default requirement reference point based on e.g. the antenna connector is defined. This default reference point should be selected based on the criteria that it satisfies majority of the RF requirements that need to be redefined for BS with AAS. For those RF requirements where full spatial impacts can or should only be captured with far field requirements, an alternative reference point can be defined e.g. far field requirements. Some considerations:  
· The default reference requirement and the additional reference requirement would result in the same compliance performance e.g. the two requirements can be mapped to each other;
· The innumerable number of implementations of the various weights, digital processing and signal distributions across the antenna arrays to match the deployment scenarios makes the far field requirement more complex. Hence, well defined assumptions on the AAS implementation such as the antenna elements correlation need to be assumed and declared. These parameters and procedures can be declared as part of the Test procedure.  

· Similar to the ACLR requirement where system simulation of the co-existence between two E-UTRA systems is used and capacity or throughput loss of the victim system shall not exceed 5%, the spatial impacts of AAS antenna can be modelled by taking the 95% cdf of the ACLR value that is obtained over various implementation of the AAS antenna pattern. 
2. Antenna Connector: As described and shown Figure 1 of [2], it is proposed that the antenna connector for BS with AAS to be defined at the output of the transceiver unit (Point A). Figure 1 is copied below for reference.

3. Max Power: The Maximum power is generated when the signals sum in phase and therefore can be regarded as the sum of the element/sub array powers when all the signals from each of the transceivers add coherently in the main beam. 
· Definition at the bore sight of main beam facilitates a definition that is least dependent on a specific AAS implementation  

· Conversely, the thermal noise sums incoherently as the noise temperature of each individual element is non-coherent noise source (antenna temperature noise).

4. Unwanted Signals Correlations: Unwanted signals with different levels of correlations have been proposed. It has been shown and also verified from simulation studies that fully correlated unwanted emissions also corresponds to the worst case absolute unwanted emissions. It is also true that exact correlation is difficult to model and hence thus far a range from 0 to 1.0 has been studied. In our view:
· Absence of agreed correlation value to be adopted, the worst case value of 1.0 should be adopted. Such a decision also has the benefit that it provides for a requirement that ensures the worst case coexistence or a requirement that is valid and not dependent on deployed system correlation parameter.
· Full correlation corresponds to the conducted test methodology of FCC guidance based on the Measure-and-Sum methodology.

· Full correlation is also equivalent to a standard BTS and passive antenna system requirements.
5. ACLR requirement definition: In [2] and [3], we have provided clarifications on how the requirements should be defined. Specifically, an antenna connector approach is described. An antenna connector approach in defining the ACLR requirement would be consistent with the conducted measurements approach as provided in the FCC guidance, namely the Measure-and-Sum approach. This approach is also in-line with the fully correlated unwanted emissions where the antenna connector requirement would be identical to the far field over the air requirement for ACLR. 

· Based on the above considerations and the points provided in 1c, an ACLR of 45dBc is proposed to be the working assumption. 

It should be noted that the ACLR definition remains unchanged: it is the power ratio of the mean power centred on the assigned channel frequency to the mean power centred on an adjacent channel frequency. The ACLR requirement is derived by system simulation of the co-existence between two E-UTRA systems where it is assumed that the capacity or throughput loss of the victim system shall not exceed 5%.

6. In-band Receive Blocking: As shown in [4], the 
· Interferer Signal Mean Power (dBm) = -43 dBm + 10 log (N) + Δg, where Δg is the difference between the passive array gain and the single element gain in the direction to the interferer UE. The interferer signal level is obtained as per in legacy BTS with >= 95% CDF of the victim throughput. N is the number of antenna elements. 
· Wanted Signal Mean Power (dBm) = P_REFSENS + 6 dB. It should be noted that prior to the digital beamforming processing there exist also a gain offset that is due to the gains difference between the passive array gain and the single element gain in the direction to the edge of the cell (i.e. in the main lobe). However, this gain offset is compensated by the digital beamforming gain resulting from the coherent combining of the wanted signal in the digital domain.
· As in since Release 8, the Interferer level is obtained through system simulations where far field effects of the interferer need to be modeled and accounted for.
7. Test Methodology: Testing of the AAS base station for compliance with the core requirement does not necessarily have to be done at the same point that the requirement is defined at. In other words, the conformance test specification may define more than one reference point where the requirement should be tested. How the test requirement at these reference points is derived from the core requirement is described in the test specification. This procedure can take into account the parameters declared by the manufacturer. Note that if the requirement can be tested at multiple points there will be multiple methods for deriving test requirements. 

· For demonstrating conformance it is sufficient to perform the test at one of the described test point.  
· Equivalent Antenna Connector and Far Field requirements: Both points should be equivalent to each other i.e. antenna connector requirement can be translated or mapped to the far field requirements and vice versa. As an example, for the transmitter spurious emission requirement, following similar derivation of the 3D antenna model, 
i. The antenna connector and far field requirements can be approximated by the following: 
1. P_FF_Spurious = r * P_AntC_Spurious + (1-r)*P_AntC_Spurious2, where P_FF_Spurious is the spurious emission power level at the Far Field and P_AntC_Spurious is spurious emission power level at the Antenna Connector;

2. P_AntC_Spurious2 is the spurious power level at the Antenna Connector for the case of the AAS antenna consisting of a single element. 
ii. When r approaches 1.0, the far field requirement would be the same as antenna connector requirement. When r approaches 0.0, the far field requirement would be the same as a single element AAS antenna. 
3 Summary
We propose that the above views to be taken into considerations in reaching agreements and way forward in this meeting. 
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