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1 Introduction
The scope of eLAA performance work according to the WID is to Specify the necessary UE and base station performance requirements to support UL carrier aggregation for an LAA SCell using Frame Structure type 3 [1]. In the past RAN4 meetings companies have found a common understanding on simulation assumptions for eLAA PUSCH demodulation tests, and provided simulation results which were summarized in [2]. Before the performance work can be completed, the last remaining issue is whether to include LBT in the test by introducing a burst transmission model for eLAA PUSCH. This issue is evaluated in this contribution.
2 Simulation assumptions
Simulation assumptions as agreed are listed in Table 1. 
Table 1: Parameter setup for PUSCH Performance requirements
	Parameter
	Value

	Carrier frequency
	5 GHz

	System bandwidth for LAA SCell
	20 MHz

	Channel model
	EPA 5Hz

	Antenna setup
	1Tx, 2Rx and 4Rx LOW

	Number of interlaces
	5

	Number of PRBs per interlace
	10

	PUSCH frequency hopping
	No

	Starting PUSCH symbol configuration
	01

	Ending symbol configuration
	Up to OFDM symbol 13

	MCS
	QPSK 1/3, 16QAM ¾ 

	CP type
	Normal

	Receiver noise
	AWGN

	Number of users
	1

	Resource allocation
	contiguous

	Frequency error
	0

	Time error
	0

	Interference
	no

	Reference Receiver
	MRC

	Performance Metric
	SNR values [dB] for which 70% of maximum throughput is achieved

	Max number of HARQ Transmissions
	4

	LBT model
	No



3 Burst transmission modelling
Earlier we have given arguments that in uplink PUSCH, from the demodulation perspective, the impact of LBT is handled by the eNB in a similar way as the situation where UE misses UL grant and does not transmit because of that. Difference may be in the granularity of UL signals missing, but we do not see that this would impact eNodeB implementation. On the other hand, including burst transmission model in the test setup would increase complexity and test time. For these reasons we have proposed not to include burst transmission modelling in eLAA PUSCH demodulation tests. However, all companies did not agree with this view in the previous meeting, so in the following we discuss the need of burst transmission modelling further. 
In RAN4#82bis meeting, a burst transmission model was proposed for eLAA PUSCH demodulation in [3]. The proposed model is repeated here for convenience:
One burst is defined as uplink transmissions which occupy one or more consecutive subframes. The burst transmission format is determined as described below:
Select the number of subframes  randomly from a given set of the number of subframes  {1, 2, 3, 4} with equal probability as the total length of one burst transmission. The length includes both occupied SC-FDMA symbols and non-occupied SC-FDMA symbols within the burst format. The starting position of the first scheduling subframe is 25us in symbol 0. The PUSCH ending symbol is second to last symbol of the last subframe.
A uniform random variable from [0, 1] is generated. If the random variable is less than p= 0.5  
-	If both the last subframe of previous burst and first subframe of new burst format are fully occupied, start burst transmission after deferring one subframe from the last subframe of previous burst. Otherwise, start burst transmission at the end of last subframe of previous burst. 
Otherwise, the burst transmission is muted and the muting duration is the same as the number of subframes for determined burst format.
As this is the only proposed burst transmission model so far, we have used this model to simulate eLAA PUSCH demodulation performance with and without including the model. Simulation results are shown in Table 2 for 1Tx-2Rx allocation. Other simulation parameters are as agreed earlier.
Table 2: eLAA PUSCH simulation results with and without burst transmission model.
	SNR [dB]  
	No burst transmission model
	Burst transmission model

	70 % TP, 
EPA5
	2 Rx
	QPSK 
(MCS 5)
	-2.60
	-2.60

	
	
	16QAM 
(MCS 19)
	10.29
	10.26

	
	
	64QAM 
(MCS 27)
	16.93
	16.93



As can be seen from the results, the 70 % throughput SNR performance with and without the proposed burst transmission model is almost the same in our simulations. The only clear impact is in the absolute throughput, which is of course lower with burst model as not all subframes are used. Relative throughput, i.e. the number of successful transmissions related to overall transmissions, is nonetheless the same. Thus, burst transmission compared to transmission where all subframes are available at the eNB does not seem to impact eNB demodulation performance in eLAA PUSCH, and will mainly increase test time and complexity. Based on this result, we propose the following:
Proposal 1: Burst transmission modelling is not included for eLAA PUSCH demodulation tests.
4 Summary
In this contribution we discussed burst transmission modelling for eLAA PUSCH demodulation tests further. With simulation results we showed that including burst transmission model in the test does not impact eNB demodulation performance and have proposed the following:
Proposal 1: Burst transmission modelling is not included in eLAA PUSCH demodulation tests.
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