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1 Introduction

As proposed in [1] and confirmed in the meeting report, it was agreed at RAN4 #84 to define a UE beamlock function. The primary advantage of such a special conformance testing function is that it will considerably simplify the test methods for some UE conformance tests. The primary advantage is that it will enable off-axis measurements to be made with the simplified single probe UE RF baseline test method defined for the centre of beam measurement in subclause 10.2.2.2 of [2]. Without this feature, off-axis measurements for requirements like TRP would require a two-probe spherical system with a diameter of twice the far field distance which has been agreed wil be calculated from the maximum DUT size.
2 Requirements for UE beamlock
The detailed definition of the UE beamlock function will be carried out by RAN5 and documented in their specifications for NR special conformance test functions. For that purpose, it is necessary to provide RAN5 with a clear definition of what is required. 

The UE beamlock special conformance test function is to disable changes to the UE antenna configuration after a call is established. During OTA call setup, the UE is expected to form a beam towards the base station direction. In normal operation, the UE is then expected to track the direction of the base station signal due to changes in UE orientation or the spatial properties of the channel. Once the UE beamlock function is enabled, the UE shall stop any changes to the transmit and receive antenna networks radiation/reception patterns. This includes any enabling or disabling of individual elements or arrays. In the beamlock state, the UE orientation to the base station can be altered for measuring the off-axis transmit and receive performance. Disabling the UE beamlock function when on a call shall restore normal antenna operation. The UE beamlock function shall be disabled on handover or if the call is terminated. For a UE supporting NR, the UE beamlock function shall apply to any active antenna capability in any band including LTE. 

As with other special conformance test functions, it is expected the UE beamlock function can only be enabled in the presence of a test USIM. Support for UE beamlock shall be mandatory in all UEs, like functions such as receiver loopback.

The design of the test system needs to ensure during off-axis conditions that there is sufficient link margin within the anechoic chamber to ensure the call is not dropped. This may be achieved using omni-directional or multiple link probes, but these shall not be enabled until after the beamlock function is enabled to avoid any influence on the beamforming of the UE towards the base station.
3 Conclusion

The proposed UE beamlock definition is provided for approval in an LS in [3] to RAN5 cc RAN2.
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