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1 Introduction
The conformance testing for AAS have been discussed in the previous meetings. This paper further analyses the importance of Extreme test for AAS. The purpose of this paper is to illustrate the necessity of extreme test and how to implement extreme test for AAS. 
2 Discussion
2.1 The necessity of Extreme test
· Compared to the traditional non-AAS base station, AAS may have higher failure rate
AAS is a new type of BS which is integrated with the control unit and radio frequency unit for the first time, the probability of failure in extreme environment should be even greater. The causes of high failure rate are introduced as follows.
· Integration of a large number of devices: Since AAS transceiver unit number is larger than that of traditional BS, the active and passive devices of AAS should be increased many times. The probability of AAS failure should be higher. 
· Heat dissipation effect: The design of the integration multiple active antennas has many advantages, but which brings AAS heat dissipation problem. If heat dissipation is not good, which will impact on the performance of AAS.
· Vibration effect: The volume and windward side of AAS is larger than traditional BS, so AAS is more easily affected by vibration. 
· A large number of cable interfaces: The AAS architecture is represented by three main functional blocks, the TRXUA, RDN and AA. Multiple antenna design should make AAS inside there are lots of cable interfaces. Loose cable interface is easy to cause failure of AAS.
· The high failure rate of AAS will have big impact on the maintenance cost and the network performance
· Maintenance cost: The design of the active integrated antenna is difficult to repair or trouble-shooting after deployment. Considering labor cost, transportation cost, operating risk and others factors, the cost of replacement is very high.
· Network performance: we need to guarantee the good performance and stability in the practical application. Failure can lead to network performance degradation, even if for equipment maintenance or replacement is required for a certain time, it will affect the user experience.
· Extreme test is a good way to verify the performance of AAS in field deployment

Extreme test items include high and low temperature test, vibration test and salt fog test. These tests have many important functions, such as reduce the failure rate of devices, ensure good heat dissipation, vibration resistance and verify the stability of cable connection. Extreme test can effectively reduce the failure rate of AAS. Therefore, we believe that extreme test is very important and necessary for AAS. 
Observation 1:  Extreme test is very important and necessary for AAS.
2.2 How to implement extreme test for AAS

Generally, extreme test is used to test the conducted requirements. Considering the particularity of AAS architecture, it is difficult to build radiated requirements test environment based on the existing test environment. We suggest continuing to adopt extreme test for conducted requirements for AAS. Test conducted requirements need to define reasonable TAB test port. The following is about the implementation of test port and extreme test method for AAS.
· Implementation of test port
Conducted characteristics are defined at individual or groups of TAB connectors at the transceiver array boundary, which is the conducted interface between the transceiver unit array and the composite antenna [1] as shown in the figure below.
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In order to facilitate test of conducting requirements, we analyzed two typical implementation types of test port. 
Option 1: Coupling test port
Coupling test port as shown in the figure below, it needs to use couplers. 
· Advantages: This design does not need to pull out the cable. Conducted requirements can be directly tested at the coupled test port. 
· Disadvantage: The coupler will lead to large insertion loss. In addition, due to the existence of the coupling loss, it will cause multiple antenna AAS difficult to test some requirements such as spurious emissions. We also propose a paper about spurious emissions test in this meeting, the discussion on spurious emissions test can be seen in R4-160556 [2].
[image: image2.png]



Option 2: Direct-connect test port
Direct-connect test port is shown in the figure below which at the location of the TAB connector. This design requires the TAB connector is a pluggable interface, in this interface can be directly test requirements. 
· Advantage:  This design can directly test requirements, and it does not require additional device.

· Disadvantage: Need to disconnect the cable between TRXUA and RDN.
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Observation 2:  We recommend option 2 which is adopt direct-connect test port.
· Test method
The extreme test for traditional non-AAS base station is by the BS antenna port directly connected to the instrument. Traditional non-AAS RRU and antenna can be separated, so only need to test RRU. However, the challenge of AAS is the extreme tests need to dismantle RDN and AA, so we need to use a perforated cavity to meet the extreme test requirement.
Option 1: Multiple perforated cavity
In the case of a large number of AAS TAB, a test method is to elicit more cables from the cavity. Using this cavity can protect the internal equipment.
· Advantage: Flexibility to test each TAB test port.

· Disadvantage: When the TAB port number is large, the opening area of the cavity is big.
Option 2: Single perforated cavity
Test method can also elicit to more cables through a perforated cavity, which can reduce the cavity opening area and better protect the internal equipment. 
· Advantage: Reduce the cavity opening area
· Disadvantage: When the TAB port number is large, we need to clarify each cable from one punching.
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        Option 1: Multiple perforated cavity                                   Option 2: Single perforated cavity
Considering the extreme test needs better flexibility and operability, we recommend the option 1. Due to the area of the cavity opening area is bigger in case of option 1, we need to better protect the internal equipment. Extreme test of AAS conducted requirements is achievable, and the important point is the TAB test port should meet the demand of preventions, such as waterproof, vibration resistance, salt fog.
Observation 3: Extreme test of AAS conducted requirements is achievable, and the important point is the TAB test port should meet the demand of preventions, such as waterproof, vibration resistance, salt fog.
Conclusions

Observation 1:  Extreme test is very important and necessary for AAS.
Observation 2:  We recommend option 2 which is adopt direct-connect test port.

Observation 3: Extreme test of AAS conducted requirements is achievable, and the important point is the TAB test port should meet the demand of preventions, such as waterproof, vibration resistance, salt fog.
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