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1   Introduction
In RAN4 meeting #79, one way forward for burst transmission model for LAA was agreed in [1]. But unfortunately there were still two kinds of models and was no final agreement. In this paper, we will provide our further analysis and try to help the group reach consensus on the model.
2   Previous agreement
In [1] two options for transmission mode were provided:

· Option 1:

· Determination of burst format 
· Select the number of subframes randomly from {1,3,5,8} with equal probability

· If the number of subframes is equal to 1, set the subframe as full subframe, otherwise

· If initial partial subframe is supported by UE, select start symbol for initial subframe randomly from {0, 7} with equal probability. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {6, 9, 12, 14} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 

· For each transmitted/muted burst 

· TE determines burst format 

· TE generates a uniform random variable from [0, 1]

· If random variable is less than p=[0.5] 

· If both end subframe of previous burst and initial subframe of new burst is full subframe, start burst transmission after deferring one subframe

· Otherwise, start transmission from the latest start symbol determined from the determined burst format

· Otherwise, mute burst transmission

· Muting duration is same as number of subframe for determined burst format
· Option 2:

· Set the transmission cycle and burst pattern set:

· Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs the per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes.

· Determine the burst format: 

· Select one pattern randomly from 2 pattern sets: {1, 8, 4, 5} and {2, 7, 3, 6};

· Select the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6};

· If the number of subframes is equal to 1, set the subframe as full subframe, otherwise

· If initial partial subframe is supported by UE, the start symbol for initial subframe is selected from {0, 7} with 1/2 probability to be sent with each burst transmission within the transmission cycle. Otherwise, start symbol of initial subframe is always 0. 

· If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {6, 9, 12} with 1/3 probability to be sent with each burst transmission within the transmission cycle. Otherwise, end subframe always has 14 OFDM symbols. 

· Burst Transmission
· TE selects the transmission start point randomly from the four 10 subframes in order;
· Defer at least one slot and less than 20ms before each transmission;
· If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;
· Repeat the above steps for [10000]ms.
The most part of two options are quite similar. Both options try to cover as many cases of the initial partial subframe lengths, burst durations and ending subframe lengths. The main difference is that by using Option 2 the maximum throughput is almost fixed given a test duration, while the maximum throughput for Option 1 may vary from company to company. 
3   Discussion

In Figure 1, we provide the simulation results with TM4 4×2 16QAM 1/2 on LAA SCell by using different transmission model options. The simulation duration is 20s. And all the subframes including initial partial and ending subframes are scheduled for transmission. 

It is observed that the maximum throughput by using Option 2 (44.9924Mbps) is less than that by using Option 1 (45.5742Mbps). But the performance curves are quite similar. So when the test duration is very long, the difference between two models is small.
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Figure 1: TM4 4x2 16QAM 1/2 simulation resuls with two optional transmission models, test duration=20s
But because the number total transmission bits within 40ms by using Option 2 is more stable compared to Option 1, it is expected that Option 2 would be beneficial to simulation alignment when the test duration is reduced. In other words, Option 2 would be beneficial to reduce the test time.
In [2] it was agreed to configure DRS with 80ms periodicity for UE to conduct AGC adjustment and timing/frequency tracking. So there seems no need to configure very long gap between two adjacent burst transmissions to verify the UE capability to maintain the timing/frequency tracking when the signal is not available.
Besides, Option 2 covers more burst durations, i.e.,{1, 2, 3, 4, 5, 6, 7, 8}ms compared to Option 1, which covers {1, 3, 5, 8}ms.

Based on the above reasons, we still prefer Option 2.

· Proposal 1: use Option 2 for burst transmission model.

4   Conclusion / Proposals
In this contribution, we further analyze the burst transmission model by conducting some simulation work. Based on the analyses, we propose that
· Proposal 1: use Option 2 for burst transmission model.
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