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1.
Introduction
During the last meeting, RAN4 #66bis meeting in Chicago the topic of extreme condition testing was introduced.  During the WI phase, testing methods should be discussed in further detail.  In this document options for tests involving extreme conditions and OTA testing are discussed.

Although there are many extreme conditions that a device undergoes for HALT testing, this paper will only discuss the extreme condition of temperature.  That is to say, humidity testing or vibration testing is not discussed in this paper.
2.
Discussion
There are new challenges when performing extreme condition testing on “Integrated Active Antenna Systems”.  Firstly, a well-integrated antenna system in the radio will not have any need for external antenna ports.  Secondly, for large array antenna systems there will be a large number of possible antenna ports.  For example, take an 8 by 8 AAS system with one transceiver branch for every antenna; that would entail 64 antenna ports.  This gives rise to a large number of external antenna ports that will require testing individually.  

Since it’s not possible to do traditional extreme heat or cold testing during OTA testing, the options for HALT (highly accelerated life test) and HASS (highly accelerated stress screening) testing in addition to normal condition OTA should be discussed.  HALT and HASS tests are test methods focused on finding defects in products so they can be fixed before they enter the field.  The need for OTA testing is described in [1] and can be considered for normal conditions only to capture the requirements of the effects of beam forming.

We propose a few options for discussion for “Integrated Active Antenna Systems” where there is no access to the connector to preform HALT and HASS testing:

1) The design can have one external transceiver port for extreme testing.  Since OTA testing will capture beam forming requirements, testing on one transceiver path shall be sufficient to acquire any information needed to understand how the base station will perform in extreme conditions.

2) The design can utilize software to monitor EVM while the HALT and HASS tests are performed.  Today, HALT and HASS tests are preformed while key parameters such as EVM are monitored through a spectrum analyzer.  These additional parameters, if not already monitored through software, should be added as a feature for extreme testing.  

3) Another non-invasive approach would be to place sensors into the test chamber to capture parameters to ensure the DUT (device under test) is behaving within reasonable limits.  Of course this would require careful calibration and would not be able to capture any spatial effects that beam forming would cause.

4) Randomly chosen base stations will be used for testing and covers of these base stations will be removed for extreme testing.  After connectors are positioned in place of the integrated antenna, a cable strung out of the base station, HALT and HASS tests can then be performed as they are done today.

These options can be combined to help provide more thorough understanding of the device under test.  By adopting these tests as an alternative, results from these essential tests performed in extreme conditions today can still be gathered.
3.
Conclusion

This document has outlined four options for how extreme testing can be accomplished for an “Integrated Active Antenna System”.  
By using these alternative ways of testing or a combination of these tests, requirements on an AAS system can still be verified that the DUT is for example operating at the required TX power under extreme conditions.  Although these suggested alternative tests can help to test the device under extreme conditions were access to the antenna connector is not available it will not be able to capture the spatial effects of an AAS system.  
4.
References
[1] 

R4-124578, “Discussion on test and requirement points for AAS”, Ericsson

3GPP


