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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 this contribution we discuss the BS demodulation requirements for eLAA.
2 Discussion
Based on RAN1 agreements, there is no PUCCH or PRACH support in the eLAA work item. Thus, the BS related performance work in RAN4 only concerns PUSCH. 
The key differences between LAA and the legacy LTE requirements in PUSCH are the impact from channel assessment and Listen-Before-Talk procedures, as well as from changed resource allocation scheme. BS performance requirements shall hence aim at testing these eLAA specific differences in PUSCH demodulation. In the following we discuss preferable simulation assumptions for PUSCH demodulation taking into account these eLAA specific features.
Resource allocation scheme
eLAA introduces a new resource allocation scheme to PUSCH. In that, resources are allocated in form of interlaces, comprised of 10 equally spaced PRBs and extending over the whole system bandwidth. We see this as a new aspect in BS demodulation, for which performance requirements should be defined. As discussed later on, this calls also for new reference channels.
LBT
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. 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 notneed to be included in the UL PUSCH tests in a similar way as is modelled in DL tests.
Observation: LBT impact does not bring any new behaviour to BS demodulation.
Propagation model
For PDSCH and PDCCH tests EVA5 model was used in the final simulation assumptions. However, we see that it may be beneficial to consider using also other models in the simulations, such as EPA for 5 km/h and EVA for 50 km/h.
Antennas
For eLAA PUSCH simulations we prefer to use 1 UE Tx antenna. For eNodeB requirements should be introduced for 2 Rx.
System bandwidth
Rel-14 eLAA supports system bandwidths of 20 MHz and 10 MHz. Demodulation requirements should be defined for both of these bandwidths.
Reference channels
To cover the eLAA specific resource allocation scheme with 10 resource blocks, we propose to add at least the following FRCs to 36.104:
	Reference channel
	A4-9
	A4-10

	Allocated resource blocks
	10
	10

	Allocated number of interlaces
	1
	2

	Allocated resource blocks
	10
	20

	DFT-OFDM Symbols per subframe
	12
	12

	Modulation
	16QAM
	16QAM

	Code rate
	3/4
	3/4

	Payload size (bits)
	4264
	8504

	Transport block CRC (bits)
	24
	24

	Code block CRC size (bits)
	0
	24

	Number of code blocks - C
	1
	2

	Total number of bits per sub-frame
	5760
	11520

	Total symbols per sub-frame
	1440
	2880



Based on this discussion we propose the following parameter setting for eLAA PUSCH simulations:
Parameter Setting
Carrier frequency 			5 GHz
System bandwidth 			20 MHz, 10 MHz
Channel model and UE speed 		EPA and EVA with 5 km/h
EVA 50 km/h
Antenna setup 				1Tx, 2Rx
Modulation and Channel coding 		Add new FRC in 36.104 Annex A
Number of interlaces per PUSCH UE 	1, 2, 8
Number of PRBs per interlace 		10
CP type 				Normal CP
Signal bandwidth per PRB 		180 kHz
Receiver noise 				AWGN
3 Summary
In this contribution we have discussed BS demodulation aspects for eLAA PUSCH. We have proposed a set of simulation parameters and reference channels and made the following observation:
Observation: LBT impact does not bring any new behaviour to BS demodulation.
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