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1   Background
During RAN4#83 Hangzhou meeting, the number of interlaces for final performance requirements of 5 contiguous interlaces allocation is agreed, but no conclusion about the LBT model.

In this contribution, we would like to share our views about the UL LBT model and also further analysis about the PUSCH performance requirements for eLAA.
2   Discussion

2.1   UL burst transmission pattern
From RAN4#81 Reno meeting, eLAA has been discussed for four meeting cycles, consensus were reached for all open issues except modelling UL burst transmission, still very big divergence exists about whether to model LBT for PUSCH performance requirements. 
From the test simplicity point of view, maybe it is better not to explicitly specify the UL LBT model for PUSCH performance requirements in eLAA, if we consider that operators will fully be engaged in the eNB verification, and there are many field trials during the real verification for eNB, not like did for UE verification that RAN5, GCF, operators and test houses are all involved in the whole test and certification according to the test specifications, it is a complete and mature industry chain for UE verification and the SS vendors try to implement the test equipments near to the real eNB as much as possible. 
From the test coverage point of view, UL burst transmission is an important feature for eLAA, due to the LBT failure, UE has higher possibility to miss the PUSCH transmission, it is a new and challenge feature for eNB to correctly check the burst transmission, but considering the current real LTE eNB test, it is better that we simplify the UL LBT model and give a specific pattern to simulate UL burst transmission. Based on those considerations, we give a simplified UL burst transmission pattern as following as per single subframe scheduling, every 16 HARQ processes transmission, there is a long gap for HARQ ACK/NACK transmission before next (re)transmission.

Figure 1: UL burst transmission pattern for PUSCH in eLAA
Proposal 1: Define one simplified LBT pattern for PUSCH transmission in eLAA performance requirement
2.2   Additional test metric for eLAA PUSCH with LBT
As we discussed in section 2.1, if we agree to introduce LBT for eLAA PUSCH test, the successful checking of the burst transmission is the first and important step to ensure the target PUSCH throughput:
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Figure 2: PUSCH handling in eLAA
In such case, the probability of false detection of PUSCH burst transmission shall be 0.01 or less like we did for ACK missed detection for PUCCH test. For example, if eNB checks that there is burst data transmission when input is only noise by mistake, CRC error will occur in the following PUSCH data processing and will indicate retransmission in the follow-up UL grant (DCI 0A/0B/4A/4B); UE did not send data at all, maybe UE will not care about the UL grant and still send new data in the next available channel access, but eNB will think it is a retransmission and combine it with previous buffered data that is wrong data resulted from incorrect energy check, at last, eNB cannot decode the burst transmission and reduce throughput.
Proposal 2: Introduce additional test metric of the probability of false detection of the PUSCH burst transmission when input is only noise;

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 one simplified LBT pattern for PUSCH transmission in eLAA performance requirement;
Proposal 2: Introduce additional test metric of the probability of false detection of the PUSCH burst transmission when input is only noise.
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