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1   Introduction
In RAN4 meeting #78bis, the burst transmission model for LAA PDSCH demodulation performance was discussed in [1-4]. Based on the discussion, the way forward was agreed [5]. In this paper, we further give our view on the transmission model for LAA SCell.
2   Previous agreement for transmission model
There are two options listed in the way forward [5], from RAN4 performance test point of view, we think the following considerations are basic and feasible listed in the option 2:
· Analysis LAA UE performances under equal conditions.

· LAA UEs are tested and evaluated under identical burst conditions and TB sizes configurations.

· Reduce performance/observation variation due to TX variation in UE performance study.

· Serving cell TB size is fixed based on patterns.

· TX Patterns are made with the worst case assumption (i.e.  short burst TB size, short burst time gap ) 

· Easiness of TE implementation and test maintenance.

· Transmitting burst periodically with a fixed periodicity and the fixed test duration

· Time interval between pattern transmissions

· Interval is selected randomly. 

· Interval should be limited to the range of, X is the transmission periodicity.

· Fixed burst transmission length

· Fixed total transmitting TB sizes within on Burst
3   Discussion
For the burst transmission model, we prefer the simple solution as long as the correct UE behavior and performance are verified. According to the agreements, the key is to verify the UE’s detection, AGC/FTL/TTL tracking loop given that the bursty DL transmission can start at random subframe.
Option 1 in [5] tries to simulate the LBT mechanism as much as possible, consider those random variable factors in the determinations of the burst format and TE transmission; it would need a quite long time to run the test to ensure the maximum throughput to be aligned for different tests. It is quite like a variable reference channel test rather than a fixed reference channel test.
Option 2 in [5] gives a fixed reference channel design, but we think the gap between the bursts in the burst pattern listed in the example is fixed compared to the randomly selected transmission start point in option 1, and the burst pattern cannot cover all possible number of subframes. As a compromise of option 1 and option 2, while keeping the FRC feature as stated in option 2, we have the following considerations for the LAA transmission model design:

1: Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes if we choose Channel Access Priority Class 
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2: Select one pattern randomly from 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6};

3: Selected the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6} pattern which is selected in step 2;

4: 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. 

5: If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3, 6, 12, 0} with equal probability. Otherwise, end subframe always has 14 OFDM symbols. 
6: If the said decided burst format is not valid according to RAN1 specification, the number of subframe will be re-selected until a valid burst format is selected, for example the total burst length exceeds 8ms;
7: TE selects the transmission start point randomly from the four 10 subframes in order;

8: Defer at least one slot and less than 20ms before the transmission;

9: If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;
10: Repeat step 2 to step 8 for [10000]ms.
The advantage of above method is that companies can have the same reference channel and easily provide the simulation results for alignment, while trying to simulate the LBT mechanism which is proposed in option 1 in [5].
To simplify the test setup, we propose to design the transmission model for LAA as following as a compromise of option 1 and option 2 listed in [5]:
· Proposal 1: It is proposed to design the 5 patterns and apply the different patterns for different test cases.
1: Set the cycle for a burst pattern to 40ms; Fix the TB size to 18SFs per burst pattern; Design 2 patterns: {1, 8, 4, 5} and {2, 7, 3, 6} that covers all possible number of subframes if we choose Channel Access Priority Class 3;

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

3: Selected the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6} pattern which is selected in step 2. If one subframe number is selected previously, just randomly select from the leftovers;

4: 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. 

5: If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3, 6, 12, 0} with equal probability. Otherwise, end subframe always has 0 OFDM symbols. 
6: If the said decided burst format is not valid according to RAN1 specification, the number of subframe will be re-selected until a valid burst format is selected, for example the total burst length exceeds 8ms;
7: TE selects the transmission start point randomly from the four 10 subframes in order;
8: Defer at least one slot and less than 20ms before the transmission;

9: If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;

10: Repeat step 2 to step 8 for [10000]ms.
4   Proposals
In this contribution, we analyzed the Option 1 and Option 2 for burst transmission model for LAA listed in [5], as a compromise, we develop an alternative solution. The key is to provide a fixed reference channel for simulation alignment.

· Proposal 1: It is proposed to design the 5 patterns and apply the different patterns for different test cases.

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

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

3: Selected the number of subframe randomly from {1, 8, 4, 5} or {2, 7, 3, 6} pattern which is selected in step 2. If one subframe number is selected previously, just randomly select from the leftovers;

4: 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. 

5: If end partial subframe is supported by UE, select number of OFDM symbols in end subframe randomly from {3, 6, 12, 0} with equal probability. Otherwise, end subframe always has 0 OFDM symbols. 
6: If the said decided burst format is not valid according to RAN1 specification, the number of subframe will be re-selected until a valid burst format is selected, for example the total burst length exceeds 8ms;
7: TE selects the transmission start point randomly from the four 10 subframes in order;
8: Defer at least one slot and less than 20ms before the transmission;

9: If the continuous transmission period exceeds 8ms, start the burst transmission by deferring one subframe;

10: Repeat step 2 to step 8 for [10000]ms.
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