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In RAN4#79 meeting, the signal model for RRM, UE demodulation and CSI were further discussed. The final model is not settled yet up to RAN4#79 meeting. In this paper, we provide our further analysis for the signal model. 
Background
According to the RAN4#79 meeting, we have the following two options for the signal model [1]:
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;
For option 1, it is a simplified model for LBT. For option 2, it is an artificial model which tries to model the LBT. 
Unified signal model for demodulation, CSI and RRM
According to RAN4#79, we have several WFs associated with the signal model discussed in demodulation. In WF on CSI in [2] , we have the agreement:
· Burst model
· Please refer to R4-164748 with the following exceptions
· No partial subframes
· Only randomly select two burst lengths from {3,8}
For the RRM agreements [3] , we have the agreements:
· For non-DRS transmission
· PDSCH LBT modelling shall be based on the signal model selected for LAA demodulation testing (discussion of multiple options is currently ongoing in demodulation work)
· No partial subframe model is necessary in RRM tests,
· Burst transmission probability may be modified to align with DRS transmission probability (FFS)
· At the end of each burst, it is checked if the DMTC window starts within the following [8] subframes. If so, no new burst transmission is started , and transmission of the non-DRS signal is muted. This allows floating DRS within the DMTC window, decoupling the DRS and non DRS transmission models.
For option 1, the burst generation is general enough, it can generate the burst for CSI test purpose and it is also easier to generate the burst for non-DRS signal for the RRM test purpose.
However, for option 2, how to generate the burst for CSI test according to the agreements is not clear. One possible way is two patterns are still selected, one pattern is with {8} subframes and one is one {3} subframes, another possible way is one pattern with {8, 3} is defined only. We cannot say any benefits for both possibilities. However, we need to worry about whether the test purposes can be served or not, whether the UE can cheat or not, whether the verified UE behavior is aligned with the UE behavior needed in the practical network or not. 
Moreover, for option 2, how to generate the burst for RRM test according to the agreements is not clear. If option 2 is applied, it is questionable to have predefined cycles, and it is questionable to have fixed subframes in each cycle in RRM test.  
Observation 1: It is easier for option 1 to extend into RRM test and CSI test but it is difficult for option 2 
Further, eLAA is coming. In eLAA, both uplink and downlink LBT need to be modeled. Compared to option 1, option 2 has added a lot of constraints, such as the burst shall be transmitted with cycles, the total number of subframes need to meet some conditions etc. All of these additional constraints defined in option 2 will bring more problems for eLAA RRM and demodulation. 
Observation 2:  It may be challenge to extend option 2 into eLAA demodulation
Further, even for demodulation, it is not clear for the benefit of option 2. Initially, the purpose to have fixed subframes number is to have fixed maximum throughput. However, considering the randomness of the initial partial subfame and ending partial subframe configuration, the maximum throughput is changed. The only potential benefit does not exist. For option 2, the drawback is clear. It has been extensive discussed in 
Observation 3: There is no benefit observed for option 2 compared with option 1 and the drawback of option 2 is obviously. 
Based on these observations, we propose:
Proposal 1: Adopt option 1 as the signal model for LAA demodulation and CSI
Conclusion
In this paper, we provide our analysis for the signal model options. We have the following observations:
Observation 1: It is easier for option 1 to extend into RRM test and CSI test but it is difficult for option 2
Observation 2:  It may be challenge to extend option 2 into eLAA demodulation
Observation 3: There is no benefit observed for option 2 compared with option 1 and the drawback of option 2 is obviously. 
Based on these observations, we have the following proposal:
Proposal 1: Adopt option 1 as the signal model for LAA demodulation and CSI
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