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1 Introduction
The OTA sensitivity requirements for AAS BS have been discussed in the previous meetings. The OTA sensitivity is specified by the combined received signals from array elements in AAS BS. It is commonly recognized that the received signals are weighted before combining. However, it has not been sufficiently discussed on how to compose the combined received signals. Therefore, it is not confirmed that the array combiner is included in AAS BS or not. Moreover, even if the array combiner is not included in AAS BS, how to combine the received signals should be discussed and clarified. In this contribution, we discuss on how to weight and combine the received signals for OTA sensitivity requirement.

2 Discussions
2.1 Consideration on declaration
In the technical report on AAS BS [1], the OTA sensitivity requirement is descripted as below;

· The OTA sensitivity requirement applies to the AAS base station operating as a system; i.e. including combining of received signals from all active receivers.

· The OTA sensitivity is a received signal level above which a specified throughput (E-UTRA) or BER (UTRA) shall be met.

The first description states that the received signals from all active receivers are combined. The second description states that the OTA sensitivity is derived from the combined received signal and a received signal level above which a specified throughput or BER shall be met. Therefore, when we discuss to specify the OTA sensitivity, we should discuss it in terms of how to combine the received signals as well because the OTA sensitivity may depend on the method for combining the received signals. 

Observation 1; The received signals from all active receivers are combined. 

Observation 2; The OTA sensitivity is derived from the combined received signal and a received signal level above which a specified throughput or BER shall be met. 

Proposal 1; We should discuss the OTA sensitivity in terms of how to combine the received signals as well because the OTA sensitivity may depend on the method for combining the received signals.
2.2 How to combine the received signals
In our understanding, how to combine the received signals is one of the essential factors for AAS BS when the OTA sensitivity is discussed. Here, the combining means producing an LTE signal from received signals at each array element. Then, it is supposed that the LTE signal is demodulated by an LTE demodulator. The figure 1 shows the general AAS radio architecture depicted in [1] and the LTE demodulators are connected to the left side in the practical use case. However, it is not clearly defined where and how the received signals are combined in the general AAS radio architecture. From on-line or off-line discussions in the previous RAN4 meetings, we think that there are two types to configure the AAS BS, namely Type 1 and Type 2 as shown below.
Observation 3; It is not clearly defined where and how the received signals are combined in the general AAS radio architecture.
Observation 4; From on-line or off-line discussions in the previous RAN4 meetings, there are two types to configure the AAS BS, namely Type 1 and Type 2 as shown below.
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Fig.1 General AAS Radio Architecture in [1]
· Type 1: AAS BS including the function of combining the received signals.
From Fig. 1, as the Radio Distribution Network (RDN) is defined in [1] as a distributor that distributes the received radio signals collected by the antenna array to the active transceiver unit array, it may be able to work as an array combiner that produces the LTE modulated signal. Either it may be assumed that other parts showing or not showing in Fig. 1 in AAS BSs perform as the array combiner. Anyhow, the AAS BSs of Type 1 do not require any equipment except the LTE demodulator for OTA sensitivity test.
Observation 4-1; Type 1: AAS BS includes the function of combining the received signals.
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Fig.2 System configuration for Type 1
· Type 2: AAS BS requires other instruments that achieve the function of combining the received signals.

If the RDN and any other parts in AAS BSs do not work as the array combiner, the array combiner is required to produce the LTE modulated signal. Namely, the AAS BSs of Type 2 require the array combiner outside AAS BS except the LTE demodulator for OTA sensitivity test.  

Observation 4-2; Type 2: AAS BS requires other instruments that achieve the function of combining the received signals.
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Fig.3 System configuration for Type 2
2.3 How to specify OTA sensitivity
Above mentioned two types of AAS BSs should be specified respectively because the functions implemented in AAS BS are different. For Type 1, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with their array combiners in the AAS BS. With this, flexibility of implementation for the combining methodologies for the array combiner are kept. On the other hand, for Type 2, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with a typical array combiner outside the AAS BS. Here, the typical array combiner is FFS.
Observation 5; Above mentioned two types of AAS BSs should be specify respectively because the functions implemented in AAS BS are different.
Proposal 2; For Type 1, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with their array combiners in the AAS BS. With this, flexibility of implementation for the combining methodologies for the array combiner are kept.
 Proposal 3; For Type 2, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with a typical array combiner outside the AAS BS. Here, the typical array combiner is FFS.
3 Conclusion
This contribution discusses in detail on how to define OTA sensitivity requirements. Followings are proposed.

Proposal 1; We should discuss the OTA sensitivity in terms of how to combine the received signals as well because the OTA sensitivity may depend on the method for combining the received signals.
Proposal 2; For Type 1, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with their array combiners in the AAS BS. With this, flexibility of implementation for the combining methodologies for the array combiner are kept.
Proposal 3; For Type 2, AAS BS should meet core and/or conformance test requirements of OTA sensitivity with a typical array combiner outside the AAS BS. Here, the typical array combiner is FFS.
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