3GPP TSG-RAN4 Meeting #79
R4-164706
Nanjing, China, 23-27 May, 2016











Source:

Ericsson

Title:


System simulation assumptions for UL256QAM EVM evaluations
Agenda item:

7.18.2
Document for:
Approval
1 Introduction
Work Item on Uplink 256QAM for LTE was approved in RAN plenary #71 [1]. In this contribution we present system simulation assumptions for EVM evaluation.
2 Discussion
In order to find out the EVM requirement we performed system simulation and scan through different EVM values to find the EVM value that gives 5% throughput loss for the 5-percentile users (cell center users). The simulation assumptions are listed in Table 1.
Transmitter side EVM is modelled as Gaussian random variable with standard deviation of EVM: 
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The objective of the simulations is to study the UL SINR, and sweep across different values of EVM. The range EVM values that results in SINRs for which we observe benefits in using 256QAM is considered as acceptable EVM values.
Table 1 System simulation assumptions

	Parameter
	Values used for evaluation

	Deployment scenarios
	· Outdoor small cell deployment, with small cells deployed in the presence of an overlaid macro network. Cluster deployment model should be referred (similar to scenario 2a in 36.872)  

	Number of macro sites
	19

	Number of sectors per macro site
	3

	ISD
	500 m

	Number of LPNs per macro cell
	Sparse  scenario
	4

	
	Dense scenario
	10

	Radius for small cell dropping in a cluster
	50m 

	Radius for UE dropping in a cluster
	70m

	Number of UEs
	60 UEs per macro cell geographical area

	UE dropping
	2/3 of UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area 

	Macro TX Power
	46 dBm

	LPN TX power
	30dBm

	System BW
	10 MHz

	Carrier frequency of small cells
	f1=2 GHz

	Carrier frequency of macro cells
	f2 ≠ f1

	BS antenna Height
	25m

	UE antenna Height
	1.5m

	Minimum distance UE to LPN
	5 m

	Minimum distance LPN toLPN
	20 m

	Macro BS antenna gain
	17dBi

	Macro BS antenna pattern
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	LPN antenna gain
	5 dBi

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9 dB

	UL power control
	Open loop power control, K_s = 0, P0 = [-82] dBm and alpha = [0.8] for macro UE

	Network synchronization
	Synchronized

	Antenna height
	10m for LPN/Hotzone Node

	Pathloss model
	For macro cells: ITU UMa (according to Table A.1-1 of 36.819) with 3D distance
· For Pico cells:  ITU UMi (according to Table B.1.2.1-1 in TR36.814) with 3D distance

	Load per LPN
	50% and 100%

	Traffic model
	Full buffer transmission on PUSCH

	EVM modelling
	AWGN  with range 2-10 %,  Rx EVM is 0%


3 Conclusion
In this contribution we presented system simulation assumptions for UL 256QAM EVM evaluation.
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