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1. Introduction

Contributions [2,3] highlighted the need for further studies regarding actual C/I  and MCS distributions from realistic deployment scenarios in order to facilitate deriving EVM requirements close to the required minimum for good system performance and yet maximising the potential for PAPR reduction.
This contribution proposes simulation assumptions for studies regarding the system impact due to BS EVM. It is proposed to focus initially on macro-cell environment and 1x2 MRC receivers in order to able to come to some first overall assessment of E-UTRA’s vulnerability to self-noise the TX-RX chain. 
Additional simulation assumptions for micro-cell environment and UE MIMO receivers as well as for other specific cases can be added later as needed.
Also further simulation assumptions for studies related to the additional impact from specific BS PAPR reduction methods or UE receiver structures and related RX RF imperfections can be added later if needed.
It is proposed to re-use the system simulation approach from the E-UTRA evaluation process as defined in TR 25.814 as a baseline.
2. Proposed simulation assumptions
Selected baseline parameters from 25.814, A.2
The proposed baseline parameters are a subset of the corresponding system simulation parameters defined in TR 25.814, A.2 for E-UTRA evaluation:
Based on TR 25.814, Table A.2.1.1-1 – UTRA and EUTRA simulation case minimum set

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

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

	1
	2.0
	500
	10
	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)
	
[image: image1.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q



[image: image2.wmf]dB

3

q

 = 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)
	46dBm - 10MHz 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 


Additional simulation parameters 

The following additional parameters are proposed to facilitate the alignment of simulation results:
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 1/3, QPSK 1/2, QPSK 2/3,

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

64QAM 1/2, 64QAM 2/3, 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 
	46 – 10log(50) = 29 dBm

	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


Simulation outputs
The following simulation outputs are proposed for assessing the impact of the BS EVM:

Simulation outputs 

	Parameters
	Comment

	CDF of user Tput
	As function of BS EVM

	User Tput for
· 95 % percentile

· 5 % percentile

· Mean value
	Covers whole range of channel conditions

	Cell Tput
	

	Selection probabilities for the MCS
	Useful input for further PAPR related studies [3]

	CDF of effective C/I
	optional


3. Conclusions

It is proposed to include these simulation assumptions for derivation of E-UTRA BS EVM requirements into the LTE RF scenario TR.
A corresponding TP is provided in the Annex.
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Methodology description

This chapter describes the methods used for various study items e.g. deterministic analysis for BS-BS interference, Monte-Carlo simulations and dynamic type of simulations for RRM.

5.1 Methodology for co-existence simulations

(…)

5.2 Methodology and simulation assumptions for derivation of E-UTRA BS EVM requirements
Selected baseline parameters from 25.814, A.2

The proposed baseline parameters are a subset of the corresponding system simulation parameters defined in TR 25.814, A.2 for E-UTRA evaluation:
Based on TR 25.814, Table A.2.1.1-1 – UTRA and EUTRA simulation case minimum set

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

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

	1
	2.0
	500
	10
	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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	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)
	46dBm - 10MHz 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 


Additional simulation parameters 

The following additional parameters are proposed to facilitate the alignment of simulation results:
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 1/3, QPSK 1/2, QPSK 2/3,

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

64QAM 1/2, 64QAM 2/3, 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 
	46 – 10log(50) = 29 dBm

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

4. 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


Simulation outputs

The following simulation outputs are proposed for assessing the impact of the BS EVM:

Simulation outputs 

	Parameters
	Comment

	CDF of user Tput
	As function of BS EVM

	User Tput for

· 95 % percentile

· 5 % percentile

· Mean value
	Covers whole range of channel conditions

	Cell Tput
	

	Selection probabilities for the MCS
	Useful input for further PAPR related studies [3]

	CDF of effective C/I
	optional
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