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1 Introduction
In RAN4#79 the RRM tests for LAA were discussed, and a way forward was agreed [1]. In this contribution we discuss the listen before talk (LBT) model.
2 Discussion

LBT Modelling

At high level, the LBT model for RRM tests was described in [1] and can be regarded as agreed:

	· For DRS transmission
· Prior to each DMTC window, the test equipment shall determine whether to transmit a discovery reference signal (DRS) during the DMTC window with probability PDRS=[0.75]. 

· If the test equipment determines that it shall transmit a DRS, then the timing of the DRS transmission within the DMTC window is randomly selected from the set of possible DRS transmission signal timings, such that there is an equal probability of any valid DRS timing. 

· For non-DRS transmission
· PDSCH LBT modelling shall be based on the signal model selected for LAA demodulation testing (discussion of multiple options is currently ongoing in demodulation work)
· No partial subframe model is necessary in RRM tests,
· Burst transmission probability may be modified to align with DRS transmission probability (FFS)
· At the end of each burst, it is checked if the DMTC window starts within the following [8] subframes. If so, no new burst transmission is started , and transmission of the non-DRS signal is muted. This allows floating DRS within the DMTC window, decoupling the DRS and non DRS transmission models.



There is a dependency on the signal model being discussed for LAA demodulation work, and for that work two options are under consideration. The DRS part of the transmission model seems relatively stable now. As discussed previously there is still an impact on RRM as the non-DRS transmission model may determine whether floating DRS is allowed. A non DRS transmission model is needed so that CQI can be measured in activation tests, and it is proposed that non DRS transmission is modelled in all RRM tests (without partial subframe, as described in the WF [1]).

To avoid duplicate discussions, we propose that the non DRS transmission model is discussed as a demodulation topic. In either option which the demodulation group has under consideration, the longest burst which may be selected is [8] subframes, which means that according to the last condition  floating DRS could be fully tested in RRM tests –
“At the end of each burst, it is checked if the DMTC window starts within the following [8] subframes. If so, no new burst transmission is started , and transmission of the non-DRS signal is muted. This allows floating DRS within the DMTC window, decoupling the DRS and non DRS transmission models.”

During each non DRS transmission burst, OCNG (according to existing OCNG definition) or RMC data is transmitted.
Text Proposal for the RRM LBT model

A.3.14
Listen before talk model

A.3.14.1
Introduction

In some RRM test cases for FS3, a listen before talk (LBT) model is specified. The intention of the LBT model is to emulate using test equipment the behaviour of an FS3 eNB which performs channel measurement to check that the channel is clear prior to performing downlink transmission. 

A.3.14.2
Definition

Prior to each DMTC window, the test equipment shall determine whether to transmit a discovery reference signal (DRS) during the DMTC window with probability PDRS=[0.75]. In many cases the test requirement depends on the number of configured discovery signal occasions which are not available during the test, so the test equipment shall track how many DRS are not transmitted during the test period. If the test equipment determines that it shall transmit a DRS, then the timing of the DRS transmission within the DMTC window is randomly selected from the set of possible DRS transmission signal timings, such that there is an equal probability of any valid DRS timing.

For non DRS downlink transmission bursts, if the start time of the candidate transmission burst is within [8] subframes of the start of the DMTC window, transmission is not performed. Otherwise [insert description of demodulation non DRS signal transmission model without partial subframes here].
3 Conclusions

In this contribution we discuss the LBT model to be used in LAA RRM tests. From an RRM perspective the DRS modelling appears to be relatively stable. Non DRS modelling may be treated independently as long as “At the end of each burst, it is checked if the DMTC window starts within the following [8] subframes. If so, no new burst transmission is started , and transmission of the non-DRS signal is muted.”. 
Non DRS transmission is needed, eg so that the UE can measure CQI in activation tests and is proposed to be used in all RRM tests without partial subframe, as described in the WF [1]).

To avoid duplicate discussions, it is proposed to wait on the outcome of demodulation discussions for the non DRS component of the model. During each non DRS transmission burst, OCNG (according to existing OCNG definition) or RMC data is transmitted.

A text proposal for the LBT model is provided.
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