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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 last RAN4 meeting in Athens, a way forward on eLAA demodulation was agreed in [2]. Furthermore, a set of initial simulation assumptions was agreed in [3]. We have provided first simulation results with the agreed parameters in [4]. However, in the way forward, some issues were still left open about the simulation and test setup. In this contribution we discuss these issues further.
2 Discussion
The simulation assumptions that were already agreed in [3] are listed in Table 1. In the following we discuss the parameters that were left under discussion in the last meeting, and in the agreed WF [2].
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
	2

	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, FFS: 64QAM 5/6 

	CP type
	Normal

	Receiver noise
	AWGN

	Number of user
	1

	Resource allocation
	continuous

	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



Starting and ending symbol configuration
Although it was agreed in the simulation assumptions to use 01 as starting symbol configuration and up to OFDM symbol 13 as ending symbol configuration, this was still left open in the way forward:
· Starting PUSCH symbol configuration
· Option 1: ‘01’ (25µs in symbol 0);
· Option 2: define tests with all possible configurations. eNBs are tested for all configurations that it supports
· Other options not precluded.

· Ending symbol configuration
· Option 1: Up to OFDM symbol 13
· Option 2: Up to OFDM symbol 12
· Option 3: define tests with symbol 12 and symbol 13. eNBs are tested for all configurations that it supports
In our view, using one combination of starting and ending symbol configuration is sufficient in the eLAA demodulation tests. We think that the starting and ending symbol configurations defined in the simulation assumptions are sufficient, and thus we think no other cases need to be included.
Proposal 1: For starting PUSCH symbol configuration, use Option 1: ‘01’ (25µs in symbol 0).
Proposal 2: For ending symbol configuration, use Option 1: Up to OFDM symbol 13.

Number of UEs to be modelled
In the way forward it was still left open whether modelling a single UE is enough, or is a test with multiple UEs needed for eLAA. 
· Number of UE to be modeled
· Option 1: Single UE is modeled in all the demodulation test
· Option 2: Model multiple UEs with different timing and frequency offset
In our view, it is sufficient to model single UE in all demodulation tests (Option 1). The features in eLAA do not require multiple UE testing, and modeling two or more UEs would create unnecessary complexity. Therefore, we do not see a need to test eLAA with multiple UEs.
Proposal 3: For the number of UEs to be modeled, choose Option 1: Single UE is modeled in all the demodulation tests.

Modulation
The necessity of 64QAM modulation was left FFS in the last meeting, while QPSK 1/3, 16QAM 3/4 modulations were agreed to be included. In our view, including 64QAM in the tests would be useful to cover also the high SINR case in the tests. In our initial simulation assumptions [4] we have included results with all three modulations.
Proposal 4: Use QPSK 1/3, 16QAM ¾ and 64QAM 5/6 in eLAA demodulation performance tests.
LBT modeling
The necessity of burst transmission model for UL demodulation has been discussed in the last meetings. At the end the discussion has been about whether LBT modeling should be included in the tests or not. 
LBT is one of the key features in LAA/eLAA. In case the channel is heavily occupied, and LBT fails often, there may be possibly high delays in the UL transmission, and the signals are not available at the eNodeB as regularly as in LTE. 
The impact of LBT was taken into account in the LAA DL demodulation tests by introducing a burst transmission model. In uplink PUSCH however, from the demodulation perspective, the impact of LBT is handled in a similar way as the situation where UE misses UL grant intended for the UE. Difference may be in the regularity of UL signals missing, but we do not see that this would impact the eNodeB implementation. Another aspect is that 1st symbol may be used for LBT instead of PUSCH. From PUSCH demodulation perspective, quite similar situation is encountered with SRS symbol at the end of subframe. Taking these similarities into account, LBT does not bring any new behaviour to the eNB. Based on this observation, our view is that LBT does not need to be included in the UL PUSCH tests in a similar way as in DL tests.
Proposal 5: No UL burst transmission model needs to be defined for PUSCH demodulation.

As a conclusion, we think the simulation assumptions that were agreed in the last meeting can be used as final parameters for eLAA demodulation performance, with including 64QAM in the modulation schemes.
3 Summary
In this contribution we have discussed some of the open items in eLAA PUSCH demodulation. We have made the following proposals:
Proposal 1: For starting PUSCH symbol configuration, use Option 1: ‘01’ (25µs in symbol 0).
Proposal 2: For ending symbol configuration, use Option 1: Up to OFDM symbol 13.
Proposal 3: For the number of UEs to be modeled, choose Option 1: Single UE is modeled in all the demodulation tests.
Proposal 4: Use QPSK 1/3, 16QAM ¾ and 64QAM 5/6 in eLAA demodulation performance tests.
Proposal 5: No UL burst transmission model needs to be defined for PUSCH demodulation.
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