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1. Introduction
The EVM requirement is an important parameter for BS. It presents the synthesis requirement of clipping, non-liner of RF element, and filter. We need balance between cost of equipment and system performance. In the last meeting, the reference [1] has given the simulation assumptions for derivation of E-UTRA BS EVM requirements. In this document, we take out this simulation result, and give some proposal.
2. Simulation assumptions
The corresponding system simulation parameters defined as following:
	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	5
	20
	3


Based on TR 25.814, Table A.2.1.1-3 – Macro-cell system simulation baseline parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	See Table A.2.1.1-1

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See Table A2.1.1-1

	Antenna pattern [4] (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 70 degrees,  Am = 20 dB 

	Carrier Frequency / Bandwidth
	2 GHz, See Table A.2.1.1-1

	Channel model
	Typical Urban (TU)

	UE speeds of interest
	3km/h

	Total BS TX power (Ptotal)
	43dBm - 5MHz carrier

	Inter-cell Interference Modelling
	DL: Explicit modelling else cell power = Ptotal

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters 


EUTRA system parameters

	Parameters
	Model Assumptions

	Time-/frequency radio resource
	1 ms TTI, 50 localised RBs à 12 subcarriers

	Traffic model
	Full buffer

	Scheduler
	RR

(to facilitate faster alignment of results)

	System loading
	100 %

(fractional load FFS)

	#UEs/sector
	10

	Multiplexing #UE ↔TTI
	[1,2,5,10] UEs/TTI

	MCS 
	QPSK 1/5, QPSK 1/4, QPSK 1/3, QPSK 1/2, QPSK 2/3, QPSK 3/4, QPSK 4/5
16QAM 1/2, 16QAM 2/3, 16QAM 4/5,

64QAM 2/3, 64QAM 3/4, 64QAM 4/5

Selection based on CQI feedback

	CQI model
	ideal CQI estimation in UE (per RB)

	HARQ model
	CC, asynchronous

	Frequency reuse
	1


EUTRA Node-B parameters

	Parameters
	Model Assumptions

	Node-B Transmitter
	1 TX Antenna

(2-TX MIMO FFS)

	BS antenna gain plus cable loss
	14 dBi for macro cell case

	Pilot and Control channel overhead 
	29 % (2/7 symbols)

	Power per active RB 
	43-10log(25) = 29dBm

	EVM model
	1. same EVM of [0, 3, 6, 9 12] % ([-inf, -30.5, -24.4, -20.9, -18.3] dBc across all RBs. 

2. MCS specific EVM:  EVM on 16QAM RBs is [3] dB and on QPSK [7] dB larger than on 64QAM modulated RBs (see [3], Table 1). 

EVM is modelled as AWGN

Pilot EVM FFS

	Additional overhead due to PAPR reduction scheme (e.g. reduction of user Tput due to reserved tones)
	not included for initial results

 FFS

	Power reduction on 64QAM modulated RBs for PAPR mitigation
	not included for initial results

 FFS


EUTRA UE parameters

	Parameters
	Model Assumptions

	Receiver Type
	1x2 MRC

(other receiver structures and MIMO FFS)

	Receiver model
	· Ideal channel estimation

· RF, BB imperfections not included

(UE RX RF imperfection model FFS)

	Antenna gain
	0 dBi

	Noise Figure
	9 dB


3. Simulation result

Simulation results of EVM for E-UTRA TDD is present as following:

1. Relation of data output with EVM
	EVM
	0
	3
	6
	9
	12
	15
	30

	Tsec
	1622.3
	1611.9
	1581.2
	1531.6
	1467.8
	1397.3
	979.8

	Tmean
	162.23
	161.19
	158.12
	153.16
	146.78
	139.73
	97.98

	T 5%
	5.3797
	5.3844
	5.3847
	5.4868
	5.9192
	6.3909
	5.0319

	T 95%
	471.38
	466.9
	454.42
	436.88
	413.96
	391.43
	257.91


From Relation of data output of sector with EVM, we can draw the curve of Toutput with EVM, as Figure 1.
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Figure 1. the curve of sector data output with EVM
2. CDF of SIR with different EVM is shown in the figure 2
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Figure 2. CDF of SIR with different EVM
The probability of every MCS with different EVM is listed in the table 1.
Table1. The probability of every MCS with different EVM

	
	mcs=1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Evm
	qpsk1/5
	qpsk1/4
	qpsk1/3
	qpsk1/2
	Qpsk2/3
	Qpsk3/4
	Qpsk4/5
	16qam1/2
	16qam2/3
	16qam4/5
	64qam2/3
	64qam3/4
	64qam4/5

	0
	19.77
	3.1184
	14.411
	15.141
	3.0329
	4.2303
	11.581
	10.295
	9.1549
	3.6739
	1.9382
	1.5671
	2.0866

	3
	19.549
	3.1021
	14.381
	15.199
	3.0559
	4.2688
	11.752
	10.505
	9.2594
	3.6631
	1.9107
	1.5153
	1.8382

	6
	19.585
	3.1169
	14.451
	15.278
	3.0754
	4.2993
	11.871
	10.668
	9.4141
	3.6733
	1.8691
	1.4072
	1.2923

	9
	19.645
	3.1416
	14.568
	15.412
	3.1073
	4.351
	12.079
	10.945
	9.6584
	3.6464
	1.741
	1.1577
	0.5469

	12
	19.732
	3.1766
	14.735
	15.603
	3.1554
	4.4285
	12.385
	11.353
	9.942
	3.4668
	1.3854
	0.5759
	0.0622

	15
	19.883
	3.2247
	14.958
	15.862
	3.2194
	4.5367
	12.811
	11.902
	10.094
	2.8092
	0.6209
	0.0795
	0.0008

	30
	23.214
	3.7329
	17.334
	18.977
	4.0911
	5.982
	17.467
	8.7711
	0.4304
	0
	0
	0
	0


4. Proposal

From the simulation result, the EVM can be extracted. For example, if the system data output loss less than 5% is allowed, from figure 1, we can get the EVM requirement less than 8.42%.
From the probability of every MCS, the test channel of EVM requirement can be designed. E.g. When EVM=9%, probability of every MCS is PQPSK=72.3%, P16QAM=24.25%, P64QAM=24.25%. 5MHz bandwidth has 25RB, the test channel of EVM requirement may be composed by 18 QPSK RB(72%), 6 16QAM RB(24%) and 1 64QAM RB(4%).
5. Reference

[1] R4-061252, TP for simulation assumptions for derivation of E-UTRA BS EVM requirements, Nokia
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		将链路接口与阴影衰落更新后的结果：

		EVM		小区流量		120s流量损失

		0		1622.3		0

		3		1611.9		0.6410651544

		6		1581.2		2.5334401775

		9		1531.6		5.590827837

		12		1467.8		9.5235159958

		15		1397.3		13.8691980521

		30		979.8		39.6042655489
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