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1   Background
The downlink channel access procedure in LAA that are used to verify the accuracy of the energy detection threshold, maximum channel occupancy time (MCOT) and minimum idle time under normal conditions for all band 46 transmitters in the BS is defined in TS 36.104 and TS 36.141. By following the same logic, we would like to discuss the uplink channel access procedure definition for eLAA.
2   Discussion

2.1   Uplink channel access procedure for UE

As we know, Release 13 LAA defines the downlink channel access procedure for BS in TS 36.104 and TS 36.141 in section 9.1. One of the test purposes is to verify the accuracy of the energy detection threshold. If we refer to the core specification TS 36.213 section 15.1.4 for downlink energy detection threshold and section 15.2.3 for uplink energy detection threshold, we can know that the energy threshold for both uplink and downlink are very similar, i.e. the maximum threshold -72dB. If we follow the downlink channel access procedure definition and define the corresponding uplink channel access procedure, it will guarantee that UE can correctly detect the accuracy of energy threshold by assessing whether the medium is busy or idle with at least 90% probability under which the SS schedules the PDSCH via PDCCH DCI format, so we suggest that RAN4 define the uplink channel access procedure by following the downlink channel access procedure as following:
Proposal 1: Define the uplink channel access procedure to verify the accuracy of the energy detection threshold as below:

Energy detection accuracy
During the test, it is assumed that eNB(SS) schedules the PDSCH transmission continuously.
1)
Generate the interfering signal of AWGN with channel bandwidth 20 MHz at the same centre frequency as the tested channel, the interfering signal shall be at a level of (-72dBm+ 4dB)/20MHz.
 The test equipment shall stop transmission on the current operating channel and will not resume normal transmissions as long as the interference signal is present.
2)
The step 1) is repeated multiple times considering the following sub-steps:

-
Interferer ON: if the interfering signal is present, the interfering signal should be present for 10ms.

-
Interferer OFF: if the interfering signal is removed, the interfering signal should be absent for 10ms.

Note:
the total number of interferer ON duration is assumed to be N and the total number of interferer OFF duration is assumed to be M. The value N, M and the sequence of interferer ON/OFF pattern shall be generated randomly for the test. 

3)
In the test, a counter is maintained with initial value set to 0 when the test starts.

4)
For every 10ms Interferer ON period, the counter is increased by 1 if there is either an ON/OFF transition or no transmission by the DUT. To pass the test, the counter shall not be less than N*0.9.
3   Proposals
In this contribution, we give our views about the modeling of UL burst transmission in eLAA PUSCH performance requirements definition and test. As per the analysis, our proposals are as follows:

Proposal 1: Define the uplink channel access procedure to verify the accuracy of the energy detection threshold as below:

Energy detection accuracy
During the test, it is assumed that eNB(SS) schedules the PDSCH transmission continuously.
1)
Generate the interfering signal of AWGN with channel bandwidth 20 MHz at the same centre frequency as the tested channel, the interfering signal shall be at a level of (-72dBm+ 4dB)/20MHz.
 The test equipment shall stop transmission on the current operating channel and will not resume normal transmissions as long as the interference signal is present.
2)
The step 1) is repeated multiple times considering the following sub-steps:

-
Interferer ON: if the interfering signal is present, the interfering signal should be present for 10ms.

-
Interferer OFF: if the interfering signal is removed, the interfering signal should be absent for 10ms.

Note:
the total number of interferer ON duration is assumed to be N and the total number of interferer OFF duration is assumed to be M. The value N, M and the sequence of interferer ON/OFF pattern shall be generated randomly for the test. 

3)
In the test, a counter is maintained with initial value set to 0 when the test starts.

4)
For every 10ms Interferer ON period, the counter is increased by 1 if there is either an ON/OFF transition or no transmission by the DUT. To pass the test, the counter shall not be less than N*0.9.
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