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1 Introduction
In last meeting, WFs on demodulation and CSI for LAA and signal modeling were agreed [1][2]. In this contribution, we provide our views on demodulation test scenarios and initial simulation results for LAA.
2 Discussion
From agreed WF [1], several options are still open with following parameters
· Full, Initial and end partial SF to be tested
· (e)PDCCH performance verification
· MBSFN subframe configuration
· Transmission mode and antenna configuration
· Signal model for DL burst transmission

Test cases for capability of partial subframe
Following four test cases could be considered depending on capability of partial subframe;

· Test case 1: full subframe for DL burst transmission 

· Test case 2: full + initial partial subframe for DL burst transmission  
· Test case 3: full + end partial subframe for DL burst transmission

· Test case 4: full + initial partial + end partial subframe for DL burst transmission

If end partial subframe is mandated in RAN1, Test case 1 and 4 or Test case 3 and 4 can be considered to define performance requirements. 

· Proposal 1: Depending on decision for capability of end partial subframe in RAN1, RAN4 needs to define performance requirements for one set among [Test case1 and 4], [Test case 3 and 4], or [Test case 1~4]. 
Control channel performance requirement 

Control channel performance could be implicitly verified with PDSCH demodulation test requirement if DL bursts are continuously transmitted. However, depending on LBT success of failure in LAA, DL burst transmission would be discontinuous, so control channel performance could get more impact on AGC and channel estimation especially in low SNR region than control channel performance for continuous transmission case. In general, since PDSCH performance is tested in high SNR, RAN4 needs to consider explicit control channel performance test. Additionally, For UE which support initial partial subframe, control channel performance needs to be explicitly verified since UE should operate as a slot- based for LAA demodulation. 
· Proposal 2: RAN4 needs to consider explicit control channel performance requirement.
MBSFN subframe configuration
MBSFN configuration feature is not a new feature in LAA demodulation. And MBSFN subframe for DMRS-based transmission related performance requirement is already discussed and would be defined in other WI based on 2-Rx scenario. Therefore, MBSFN subframe does not need to be configured in LAA demodulation test.
· Proposal 3: MBSFN subframe configuration does not need for LAA demodulation performance requirement.

Transmission mode and antenna configuration

To verify PDSCH performance, one CRS and DRMS based transmission mode (TM) could be covered in LAA. TM3 or TM4 for CRS based TM and TM9 for DMRS based TM could be considered. And for antenna configuration, since there is no different UE behavior under LAA demodulation in comparison with that under licensed carrier for 4 Tx and 4Rx, 2x2 antenna configuration for CRS based TM and 4X2 antenna configuration for DMRS based TM could be considered.
· Proposal 4: TM3 2X2 and TM9 4X2 could be considered in LAA demodulation performance requirements.

Signal model for DL burst transmission

RAN4 consider two options for DL burst transmission model in WF [2]. 

· Option 1: 
· LBT success and failure with 50% probability 
· Transmit and muted burst are random selection with {1,3,5,8} with equal probability 

· Partial subframe are random selection

· Option 2:

· Setting several fixed burst transmission patterns
· Randomly select the burst transmission pattern for each periodicity with random delay for transmission starting point
· Partial subframe is swept per a pattern cycle

Based on initial simulation results as shown in Figure 2‑1 and Figure 2‑2, for option 1, since there are all random selections for LBT, burst size, and partial subframe, fluctuation of throughput performance in high SNR region are observed, so it could be difficult to align simulation results. However, option 1 could reflect various LAA conditions. For option 2, since each burst transmission pattern is considered with fixed total transmitting TB sizes, it is easy to align simulation results. However, it is required to some effort to setting burst transmission patterns to reflect various LAA conditions. 
· Observation: Both options are reasonable to verify LAA demodulation performances, and need more discussion to select proper burst transmission model for LAA.
Simulation assumptions for LAA SCell are as follows:
· 20MHz BW

· TM3 with 2X2, EVA70, MCS 14

· TM9 with 4X2, EPA5, MCS 14

· Option 1

· LBT success and failure with 50% probability
· Transmission and muted burst size are randomly selected with {1,3,5,8} with equal probability

· End partial subframe is randomly selected with {6,9,12,14} with equal probability

· Exclude 3symbol of end partial subframe since there is no PDSCH transmission.

· Initial parathion subframe is generated with 50% probability

· Option 2

· Fixed burst transmission patterns

BurstTransmissionLLAbitmap1 = [1110111100111000001110000101000000000000]
BurstTransmissionLLAbitmap2 = [1001110011100011100111000011000000000000]
BurstTransmissionLLAbitmap3 = [1111111000000000000001111111100000000000]
BurstTransmissionLLAbitmap4 = [1001001000100011100011111111000000000000]
· Randomly select the burst transmission pattern for each periodicity
· Tdelta is randomly selected of [0:1:10] 

· End partial subframe is randomly selected with {6,9,12,14} with equal probability

· Initial parathion subframe is generated with 50% probability
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Figure 2‑1 TM3 PDSCH performance for LAA Scell
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Figure 2‑2 TM9 PDSCH performance for LAA Scell
3 Conclusion 
In this contribution, we provide our view on demodulation performance test and initial simulation results for two burst transmission models. To define LAA demodulation performance requirement, we propose
· Proposal 1: Depending on decision for capability of end partial subframe in RAN1, RAN4 needs to define performance requirements for one set among [Test case1 and 4], [Test case 3 and 4], or [Test case 1~4]. 
· Proposal 2: RAN4 needs to consider explicit control channel performance requirement.
· Proposal 3: MBSFN subframe configuration does not need for LAA demodulation performance requirement.
· Proposal 4: TM3 2X2 and TM9 4X2 could be considered in LAA demodulation performance requirements.

Based on initial simulation results, we observe for burst transmission model,

· Observation: Both options are reasonable to verify LAA demodulation performances, and need more discussion to select proper burst transmission model for LAA.
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