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1   Introduction
During RAN4#82 Athens meeting, way forward[1] about eLAA demodulation requirements was agreed. Still some open issues were left as listed below:
· Test Purpose: 

· Verify PUSCH new interlace resource structure
· FFS: Verify DM-RS channel estimation performance with contiguous interlace allocation
· FFS: Verify PUSCH demodulation performance with UL LBT model 
· Ending symbol configuration

· Option 1: Up to OFDM symbol 13 

· Option 2: Up to OFDM symbol 12
· Resource allocation

· Contiguous interlace allocation

· One or more interlace allocation is TBD

· Investigate the channel estimation for different number of contiguous interlace allocation

· Channel model 

· Option 1: EPA5 Low, 

· Option 2: EVA5 Low 

· Modulation

· QPSK 1/3 and 16QAM ¾  as baseline,  64QAM 5/6 is decided in next meeting 

In this contribution, we would like to further discuss those open issues and give our views.

2   eLAA BS performance requirements
Resource allocation
Contiguous interlace allocation for PUSCH was agreed in last RAN4 meeting, but one or more interlace allocation is TBD. If we split the 100RBs into 10 groups and each group consists of 10 contiguous RB, i.e. RB0~RB9, RB10~RB19, etc., the contiguous allocated RBs by using contiguous interlace allocation method within each such group corresponds to UL resource allocation type 0; The non-contiguous allocated RBs in different such groups corresponds to UL resource allocation type 1, but amount to ten sets of resource blocks, each set has the same size and can include one or more consecutive resource blocks. The UL resource allocation type 1 includes two sets of resource blocks with each set including one or more consecutive resource block groups of size P as given in table 7.1.6.1-1 assuming [image: image1.wmf]UL
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 as the system bandwidth of TS 36.213, for 20MHz bandwidth, the size of RBG is 4, i.e. at least 4 RBs in each RBG. But from RB granularity point of view, they are similar and both are used to allocate discontinuous RBs resource for PUSCH. So UL resource allocation type 3 for LAA SCell is a combination of UL resource allocation type 0 and type 1 to a certain extent. UL resource allocation type 0 is used in LTE PUSCH performance requirements for both one RB and full RB allocation.

For eLAA SCell, one or two interlace allocation is used for test setup, we did some simulations as per the simulation assumptions[2], please refer to our simulation results in[4].
PUSCH ending symbol:
In LTE, if SRS is configured, it will be transmitted in the last symbol of the uplink subframe, such case corresponds to the ending symbol for eLAA SCell PUSCH is the second to last symbol of the subframe. So we think the ending symbol for eLAA SCell PUSCH can be configured to the second to last symbol of the last scheduled subframe, i.e. up to SC-FDMA symbol 12. 
Propagation condition:

For eLAA under 5GHz carrier, the offloading is the main purpose and the coverage would be limited compared to 2GHz carrier, so the main use case corresponds to the stationary scenario and small cell, thus we propose to use EPA5 for the test setup.
MCS:

For the EPA5 Low propagation condition, there are low, medium and high CINR conditions of QPSK 1/3, 16QAM 3/4 and 64QAM 5/6 defined for the current PUSCH demodulation test, for eLAA, considering the burst transmission and the support for unlicensed carrier, we suggest that low and medium CINR conditions of QPSK 1/3, 16QAM 3/4 are selected, if necessary, we can define eLAA performance requirements with 64QAM 5/6 in the future.
In sum, for the test parameters we propose:

Proposal 1: Propose to use the following test configurations for eLAA PUSCH demodulation performance requirements for those open issues left in RAN4#82
	Parameters
	Value

	Number of allocated interlace
	2

	PUSCH ending symbol
	‘1’ (second to last symbol)

	Propagation condition
	EPA 5 Low

	MCS
	QPSK 1/3, 16QAM 3/4


3   Prototype for PUSCH Performance Requirements definition
In Table 1 and Table 2, we provide the prototype of PUSCH performance requirements definitions be considered for eLAA PUSCH test in TS 36.104.
Table 1: Test Parameters for eLAA 

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0,1,2 or 3 for DCI format 0A/4A, 0 or 2 for DCI format 0B/4B


Table 2 Minimum requirements for PUSCH, 20 MHz Channel Bandwidth, 1Tx

	Number of TX antennas
	Number of RX antennas
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	1
	2
	Normal
	EPA 5Hz Low
	TBD
	70%
	TBD

	
	
	
	
	TBD
	70%
	TBD

	
	4
	Normal
	EPA 5Hz Low
	TBD
	70%
	TBD

	
	
	
	
	TBD
	70%
	TBD


Proposal 2: Adopt the above test prototype for PUSCH performance requirements definition in eLAA.
4   Conclusions
In this contribution, we discuss the eLAA BS demodulation performance requirements. The proposals are summarized as follows:
Proposal 1: Propose to use the following test configurations for eLAA PUSCH demodulation performance requirements for those open issues left in RAN4#82

	Parameters
	Value

	Number of allocated interlace
	2

	PUSCH ending symbol
	‘1’ (second to last symbol)

	Propagation condition
	EPA 5 Low

	MCS
	QPSK 1/3, 16QAM 3/4


Proposal 2: Adopt the above test prototype for PUSCH performance requirements definition in eLAA.
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