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1   Introduction
In RAN4 meeting #78, the demodulation performance requirements on LAA PDSCH were discussed in [1-4]. Based on the discussion, the way forward was agreed [5]. In this paper, we would like to focus on the transmission model for LAA SCell.
2   Previous agreement for transmission model
The agreements for PDSCH transmission model are captured below:
· Burst transmission model should be specified:

· Option 1: Explicitly model LBT transmission (Ericsson, R4-160367)

· Option 2: Design a repeated burst transmission pattern. pre-define 8 types of burst pattern, after the previous burst transmission, randomly decide to chose which burst type out of 8 types (Huawei, R4-160742)

· Option 3: Define DL burst transmission model based on Poisson arrival process. Number of subframes in a transmission burst is chosen uniformly from {4,5,6,7,8}.  (QC, R4-160046) 

· More input from other companies are highly welcome.  
3   Discussion
For the burst transmission model, we prefer to 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.
For LBT, there are four LBT categories: 
· Category 1: No LBT;

· Category 2: LBT without random backoff
· Category 3: LBT with random backoff with fixed CWS;

· Category 4: LBT with random backoff with variable CWS.
Category 4 was agreed for LAA. And since LBT test is actually CA test, the will be multiple CC-s transmitted simultaneously. There are two types of LBT solutions for multi-carrier handling specified for >2 LAA SCell scenario: Type A and Type B.
So in our view, explicitly modeling LBT seems complicated and would not be necessary from the test point of view.
In [3] we propose a fixed set of burst transmission patterns, i.e., Option 2. In the patterns, no transmission within 8ms is included. After each transmission occasion, the pattern is randomly selected for transmission in the next occasion.
Option 3 seems more flexible than Option 2. Actually more transmission patterns are introduced. And the transmission point is chosen according to Poisson arrival process.
It is reasonable to make the transmission start at any subframe by using Option 3. But 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.
We consider an alternative approach based on Option 2 and Option 3 to simplify the test setup and at the same time to ensure that the transmission can start from any subframes.
There are four LBT priority classes, for each of which the maximum occupancy time may be different. It seems OK to group that we use LBT priority class #3 and #4 with 8ms as maximum duration as baseline. There seems no conclusion on the minimum number of occupancy time and any value shorter than maximum value would be allowed. And we can use Option 3 as baseline and use subframe number {4, 5, 6, 7, 8} for LAA demodulation performance requirement.
· Proposal 1: Configure 8ms as the maximum channel occupancy time for LAA demodulation tests;

We design the following patterns:
· Pattern 1: Transmit signal in 4 consecutive subframes every 8ms and select the transmission start point randomly from the first 8 slots;
· Pattern 2: Transmit signal in 5 consecutive subframes every 8ms and select the transmission start point randomly from the first 10 slots;

· Pattern 3: Transmit signal in 6 consecutive subframes every 12ms and select the transmission start point randomly from the first 12 slots;
· Pattern 4: Transmit signal in 7 consecutive subframes every 14ms and select the transmission start point randomly from the first 14 slots;

· Pattern 5: Transmit signal in 8 consecutive subframes every 16ms and select the transmission start point randomly from the first 16 slots.

There would be two approaches to use the above 5 patterns:
· Alternative 1: Use different pattern for different test cases;
· Alternative 2: Randomly select one out of 5 patterns and use it for a certain test cases.

The advantage of alternative 1 is that companies can have the same reference channel and easily provide the simulation results for alignment. And the downside would be that one test cannot cover all the occupancy duration for LAA. The alternative 2 is more of sanity test, and UE have no apriori-knowledge on which pattern will be used.
To simplify the test setup, we propose to design the patterns for LAA transmission model:
· Proposal 2: It is proposed to design the 5 patterns and apply the different patterns for different test cases.
· Five transmission patterns:

· Pattern 1: Transmit signal in 4 consecutive subframes every 8ms and select the transmission start point randomly from the first 8 slots;

· Pattern 2: Transmit signal in 5 consecutive subframes every 8ms and select the transmission start point randomly from the first 10 slots;

· Pattern 3: Transmit signal in 6 consecutive subframes every 12ms and select the transmission start point randomly from the first 12 slots;

· Pattern 4: Transmit signal in 7 consecutive subframes every 14ms and select the transmission start point randomly from the first 14 slots;

· Pattern 5: Transmit signal in 8 consecutive subframes every 16ms and select the transmission start point randomly from the first 16 slots.

· Use different pattern for different test cases.
The advantage is that the fixed reference channel will be used such that it is feasible to align the simulation results from different companies.
And for the ending partial subframe, the OFDM number can be one of {3, 6, 9, 10, 11, 12, 14}. Like what RAN4 did for the parameter of uplink-downlink configuration or special subframe configuration, we could choose one value for the test. We would like to choose one setting with only one CRS OFDM symbol. One OFDM symbol would be the worst case from the aspect that there is less CRS for averaging of channel estimation.
· Proposal 3: Use one DwPTS duration with X OFDM symbols for the LAA demodulation such that only one CRS OFDM symbol is available.
4   Conclusion / Proposals
In this contribution, we analyze the candidate solutions for transmission model. Based on Option 2 and Option 3, we develop an alternative solution. The key is to provide a fixed reference channel for simulation alignment. We have the following proposals:
· Proposal 1: Configure 8ms as the maximum channel occupancy time for LAA demodulation tests;

· Proposal 2: It is proposed to design the 5 patterns and apply the different patterns for different test cases.

· Five transmission patterns:

· Pattern 1: Transmit signal in 4 consecutive subframes every 8ms and select the transmission start point randomly from the first 8 slots;

· Pattern 2: Transmit signal in 5 consecutive subframes every 8ms and select the transmission start point randomly from the first 10 slots;

· Pattern 3: Transmit signal in 6 consecutive subframes every 12ms and select the transmission start point randomly from the first 12 slots;

· Pattern 4: Transmit signal in 7 consecutive subframes every 14ms and select the transmission start point randomly from the first 14 slots;

· Pattern 5: Transmit signal in 8 consecutive subframes every 16ms and select the transmission start point randomly from the first 16 slots.

· Use different pattern for different test cases.

· Proposal 3: Use one DwPTS duration with X OFDM symbols for the LAA demodulation such that only one CRS OFDM symbol is available.
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