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1 Introduction
The scope of eLAA performance work according to the latest 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 Athens RAN4 meeting, a way forward on eLAA demodulation was agreed in [2]. Furthermore, a set of initial simulation assumptions was agreed in [3]. In the last meeting further agreements were made on channel model, modulation and coding schemes, and ending symbol configuration. In this contribution we provide simulation results based on the agreed simulation assumptions.
2 Simulation assumptions
Simulation assumptions as agreed in [3] and based on the further agreements in Spokane meeting 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
	TBD

	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 user
	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 Simulation results
In the last meeting, it was proposed that eLAA performance tests should test multiple interlace allocation. In Table 2 we have provided simulation results for eLAA PUSCH with 1, 2 and 5 contiguous interlaces.
Table 2: eLAA PUSCH simulation results for 1 interlace allocation.
	SNR [dB]  
	1 interlace
	2 interlaces (contiguous)
	5 interlaces (contiguous)

	70 % TP, 
EPA5
	2 Rx
	QPSK 
(MCS 5)
	-2.37
	-2.72
	-2.75

	
	
	16QAM 
(MCS 19)
	10.18
	10.15
	10.06

	
	
	64QAM 
(MCS 27)
	16.73
	16.81
	16.83

	
	4 Rx
	QPSK 
(MCS 5)
	-5.52
	-5.85
	-5.91

	
	
	16QAM 
(MCS 19)
	6.08
	6.02
	5.88

	
	
	64QAM 
(MCS 27)
	12.46
	12.53
	12.56



As can be seen from the 70 % throughput SNR results, 1, 2 and 5 interlace allocations have very minor differences in performance. Thus we do not see a need to include tests for multiple interlace allocations, but choose one number of interlaces for the test. We see that 1 interlace allocation should be sufficient for eLAA PUSCH demodulation tests.
Proposal 1: Use 1 interlace allocation in eLAA demodulation test setup.
As discussed in the previous meetings, we do not think LBT modelling needs to be included in the test. In uplink PUSCH, from the demodulation perspective, the impact of LBT is handled 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. Thus, we see that the simulation assumptions that have been agreed can be used as final.
Proposal 2: Do not include LBT modelling in eLAA demodulation tests.
4 Summary
In this contribution we have provided simulation results for eLAA PUSCH based on the simulation assumptions agreed in the previous meetings. We have made the following proposals based on the simulation results:
Proposal 1: Use 1 interlace allocation in eLAA demodulation test setup.
Proposal 2: Do not include LBT modelling in eLAA demodulation tests.
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