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1. Introduction
Way forward on coexistence tests for LAA [1] which was agreed in RAN4#78 meeting held in Malta defines two types of test related to LBT:
· (1) ED threshold and detection accuracy test and 
· (2) Maximum channel occupancy time test.
The test procedures for LBT backoff mechanism requires further investigation. 
In this contribution, we discuss above issues.
2. Discussion
In this section we discuss LBT requirements tests for the LAA BS. 
2.1. Energy detection threshold and detection accuracy test
The first of the LBT requirements which require to be tested is energy detection (ED) threshold and detection accuracy test. The aim of this test is to confirm that the LAA BS behaviour in the presence of the interference which level is above energy detection threshold specify in TS 36.104. 
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Figure 1 Test setup diagram for energy detection threshold and detection accuracy test
Figure 1 is general scheme of test setup for energy detection threshold and detection accuracy test which was proposed in [2].
Test procedure for energy detection threshold and detection accuracy can be as describe below:

1)  The LAA BS under test is connected to the test equipment. BS starts transmitting bursts in a carrier when there is no external interference.
2)  Signal generator in the test equipment starts injects an interfering signal at a random time and duration into the LAA BS under test with level of X dBm which should be equal or more than energy detection threshold.
3)   The LAA BS should stop transmitting after detection of interference which is above energy detection threshold.
4)  When the test equipment stops injects an interfering signal the LAA BS should either resumes transmission or starts new transmission.
5)  The test equipment should collect statistics of true/false detection when the LAA BS stops transmission when interfering level is above energy detection threshold. Based on these measured results, should be verified whether detection accuracy is in 90%.
2.2. Maximum channel occupancy time test
The second of the LBT requirements which require to be tested is maximum channel occupancy time test (MCOT). The aim of this test is to check whether the LAA BS do not occupy available channel more than allowed maximum time. Figure 1 is general scheme of test setup for maximum channel occupancy time which was proposed in [2].
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Figure 2 Test setup diagram for maximum channel occupancy time (MCOT)
Test procedure for maximum channel occupancy time can be as describe below:

1)  The LAA BS under test is connected to the test equipment. The LAA BS starts transmitting bursts in a carrier. 
2)  The test equipment should be able to measure time when the LAA BS is transmitting. Transmission time should not exceed maximum channel occupancy time.
3)  If the channel is free and available the LAA BS finished transmission after exceeding maximum channel occupancy time. If channel is occupied LAA BS should detect it and stop transmission. 
4)  Test should assess whether the LAA BS do not exceed maximum channel occupancy time, either when transmission is stopped due to interference higher then energy detection level, or when maximum channel occupancy time is reached.
2.3. LBT back-off test
The LBT back-off mechanism in LAA will be used to postpone the transmission when the LAA BS detect that channel is busy. The setup for LBT back-off test could consist of the LAA BS, interference source and a measurement device. If interference source inject an interference which is above energy detection threshold, this will trigger adaptation of the contention window at the LAA BS.  
3. Conclusion

In this contribution, we analyse and propose essential LBT requirements related tests. Two of the primary tests are energy detection threshold and detection accuracy test, and maximum channel occupancy time test. In section 2.1 and 2.2 we provide general procedures for both type of tests. In section 2.3 we discuss LBT back-off tests.
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