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1.  Introduction
In the RAN4#67 meeting, the requirement reference point of spurious emissions was discussed in [1] – [5] and specifying the reference point at the transceiver array boundary was endorsed by the majority, subject to further confirmation.  
In this contribution, we propose to define the requirement reference point at the radiated field. This contribution is the resubmission of [10]. 
2. Discussions 
According to the general AAS radio architecture captured in [6] and showed in Figure 1, the spurious emission is formed and transferred in the path including the transceiver unit array, the RDN and the antenna array. These spurious emissions can also be divided into transmitter and receiver spurious emissions.  

Figure 1: General AAS Radio Architecture
According to the analysis of [7], the cause of spurious emissions in the radio subsystem module  includes aspects such as internal noise, imperfections in the PA linearization, the impact of oscillators and other components, D/A noise and other aspects. According to the analysis of [8], the coupling between antenna ports could vary over frequency and antenna spacing by between 10dB to 30dB. As a result of such coupling effect, possibility exists for signal leaking from one transmitter chain to other chains. So the behavior of spurious emissions is also affected by this coupling effect that exists in the RDN and antenna array.
Recalled that the reference point selection methodology is described by the steps below [9]: 

1. Identify the potential spatial effects that can occur that may need to be captured in the requirement

2. Given the list of spatial effects, check whether a radiated requirement can be set that will capture all of the effects for all types of implementation.

3. Given the list of spatial effects, demonstrate how each of the effects can be captured by a requirement at the transceiver boundary. 

4. Make a preliminary decision on whether radiated and transceiver boundary reference points are feasible. 

5. Discuss in parallel how the requirement might be tested, and if both types of reference point are feasible which one best supports the test methods. Identify how a translation from requirement to test point can be defined and whether such a transformation is feasible

6. After stages 4 and 5, in most cases a more suitable reference point will have been identified. If this is not the case, then it is likely that for the requirement in question, the reference point is arbitrary.

The above procedure has been used to certain extend during the AAS SI phase. However, Step 5 and 6 were not carried out due to lack of time during the AAS SI phase. Nevertheless, some analyses have been done to identify the spatial characteristics of spurious emission during the AAS SI phase e.g. in [11]. During the SI phase, two candidate points to define the spurious emissions requirements were possible: at the transceiver boundary; at the far field. 
The benefit to define the requirement reference point of spurious emissions at the far field or near field is the flexibility in the implementation of the RF chain design. BS spurious emissions design will be based on the regulatory guidance (e.g. SM.329, ITU-R recommendations, harmonized standards, etc.). Further analysis of the applicability of those requirements to AAS BS will be needed, as AAS BS exhibits spatial selectivity of spurious emissions due to the beamforming process. The spatial characteristics of BS spurious emission level may be different for different types of victim (co-existing) base stations and over various frequency ranges. So, existing non-AAS method of measurement of spurious emission level at the antenna connector may not be sufficient. Measuring each transceiver module spurious conductively is straightforward by vector signal analyser. However, measuring over a number of transceiver modules require phase calibration of transmit signals based on existing test models, hence not so straightforward. Then, by synthesizing the performance of the Transceiver Unit Array, Radio Distribution Network and Antenna Array, a better overall spurious emission performance can be obtained.
The proposal [1] remarked that the power level at far field would reach the noise floor of the measurement facilities, especially for the coexistence / co-location spurious emission level. Therefore, it is considered to be difficult to measure the spurious emissions by OTA. But, since the requirement definition point can be different from the test definition point, the near field coupling  test will work even the requirement reference point for spurious emissions was set at the far field. So, the proposal is: 
Proposal: To define the requirement reference point of spurious emissions at the far field or near field. 

Note that we should separate the discussion on whether or not radiated spurious emissions measurement could be carried out for an AAS BS, from the development of suitable AAS spurious emission requirements.
3. Conclusion
In this contribution, we provided our view on the requirement reference point for AAS spurious emissions. We proposed that 

Proposal: To define the requirement reference point of spurious emissions at the far field or near field. 
The benefit of this proposal is the flexibility in the implementation of the RF chain design. By synthesizing/ compromising the performance of the Transceiver Unit Array, Radio Distribution Network and Antenna Array, a better overall performance can be obtained.
For further work, RAN4 should also take the existing spurious emission requirements in 36-series and 37-series specs and transform them into AAS spurious emission requirements. This is a more pragmatic approach.
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