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@ What is System Level Simulation (SLS)

¢ System level simulators model the entire network, while
link level simulations are used to model the link
between the base and mobile stations. In order to
predict the accurate performance of cellular network, a
system level simulator, which includes the performance
of the link between each base and mobile station,
should be used, but this is computationally prohibitive.
So to reduce the complexity caused by the system level
simulato, PHY abstraction from the Ilink level
simulations to system level simulation can be used.
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@ SLS with LLS

* Generate network

topology

* Calculate

* Network control
» Schedule packets
» Calculate effective

macroscopic fading

* Generate small- Link level simulation (LLS)
scale fading ‘

» Map Effective SINR
to BLER

PHY abstraction ((9)

e

Effective SINR

SINR

[

BLER

€y wz72re
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Hexagonal grid, 3 sectors per site, case 1
Both 19 Macro sites and 7 Macro sites can be used. Companies should indicate
whether 19 or 7 sites are used when presenting the results.

:

ITU UMalreferring to Table B.1.2.1-1 in TR36.814], with 3D distance between an
eNB and a UE applied. Working assumption is that 3D distance is also used for:
break point distance

For outdoor UEs:0dB
trati For indoor UEs: 20dB+0.5din (din : independent uniform random value between [0,
min(25,d) ] for each link)
Shad ITU UMa according to Table A.1-1 of 36.819
adowing Working assumption is that 3D distance is used for shadowing correlation distance
Antenna pattern 3D, referring to TR36.819
Antenna Height: 25m
UE antenna Height 1.5m
Antenna g + connector loss 17 dBi
Antenna gain of UE 0dBi
Fast fading channel between eNB UE ITU UMa according to Table A.1-1 of 36.819
Antenna c uration 2Tx2Rxin DL, Cross-polarized
Number of clusters/buildings per macro cell geographical
area

Number of small cells per cluster 4,10
Number of small cells per Macro cell [4,10]*Number of clusters per macro cell geographical area

Distance-dependent path loss

1, 2, optional of 4

Radius for small cell dropping in a cluster 50m

Radius for UE dropping in a cluster 70m

Small cell-small cell: 20m

Small cell-UE: 5m

Macro —small cell cluster center: 105m

Macro— UE: 35m

cluster center-cluster center: 2*Radius for small cell dropping in a cluster

Traffic model FTP1 or FTP3

UE noise figure 9dB
UEspeed o

Minimum distance (2D distance)

6

Number of UEs 60 UEs per macro cell geographical area are recommended when FTP model 3 is used
UE dropp Baseline: 2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and uniformly dropped throughout the macro geographical area. 20% UEs are outdoor and 80% UEs are
indoor.

Clusters uniformly random within macro geographical area; small cells uniformly random dropping within
cluster area

10MHz

2.0GHz

1

30 dBm, Optional: 24dBm, 37dBm

ITU Umi [referring to Table B.1.2.1-1in TR36.814] with 3D distance between an eNB and a UE applied

Working assumption is that 3D distance is also used for:
break point distance

For outdoor UEs:0dB

For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,UE-to-eNB
distance) ] for each link)

ITU UMi[referring to Table B.1.2.1-4in TR36.814]

Working assumption is that 3D distance is used for shadowing correlation distance

2D Omni-directional is baseline; directional antenna is not precluded

10m

5dBi

ITU Umi

Ce" selection Criteria Baseline: RSRP for intra-frequency and RSRQ for inter-frequency, with cell common bias if CRE is applied.
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@ FHZHF (T AP A L)
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o5l WISE GUI r15.0.01 *
#Z(F) - Language(l) - 7~
R -k e ot W 1SE
SE1_eMBE_InHCenfigh_1 SelfEvaluationfleMBB_InHConfigA_1
BRIETE L e e I A
Time 10 Simulation time (Frame)
SchedulingScheme 0 Reound Rebin =0, Sub-band PF UL and DL =4
Topology 5 TRE36214_HexagonalMacroOnly =0, TR38900_InH_Office =4, TR32
InterModeDistance 20 The distance between the nodes (meters)
UENumFPerbdacraCell Ju The number of the UEs of sach macro call
UEIndoorProbability 1 The probabality that a UE is indoor
IndoorUEFloorDistribution |0 Fixed First Floor =0, Uniform Floor =1
MacroCellCarrierFraquency | 400000, The center carrier frequency (Hz)
Bandwidth 100000,,, The channel bandwidth: 20e6, 4026 (Hz)
SubCarrierSpacing 15000 SubCarrier spacing: 15k, 60k (Hz)
Channelbdodel 0 ITU_R_InH_Modeld =0, ITU_R_InH_ModelB = 1, ITU_R_Ula_NW
UEFanelZelection 0 Single Panel =0, Two Panels = 1
MacroCell TxAntConf 30 CellTx_2W =1, CallTx_2¥ =2, CallTx_4% = 3, CallTx_4¥ = 4, Cell]
MacroCellRxAntConf 1 CellRx_2W =1, CellRx_2¥ =2, CellRx_4V = 3, CellRx_4¥ =4, CellF
UE TxAntConf 4 UETx_1V =0, UETx_2V = |, UETx_2¥ =2, UETx_4V =3, UETx_
UERxAntConf 4 UERx_1WV =0, UERx_2V = |, UERx_2¥ =2, UERx_4V =3, UERx_
MaxMacro TxPower 21 Mode's transmit power (dBm)
MacroHeight 3 The height of Macro's antennas (meters)
MacroReceiverNoiseFigure |5 Moise figure of macro cell (dB)
UEReceiverNoiseFigure 7 Moise figure of UE (dB)
MaxUE TxFowerdBm 23 Maximum transmission power of UE (dBm)
OutdoorUESpesd 10,8333 Speed at which the UEs move (metersfecondd: 008333 (mfs) = 3 &t
IndoorUESpeed 10,8333 Speed at which the UEs move (metersfecondd: 008333 (mfs) = 3 &t
MSOmniDirectionalflag 1 UE antenna pattern: Cmni Directional = 1, Antenna Pattern=0 v
P . - - . " R
RTE AT

BLP IR
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#EZ(F) - Language

SE1_eMBE_InHConfiza

SchedulingScheme
Topology
InterModelistance
UENumPerdacroCell
UEIndoorProbability
IndeorUEFloorDistribu
MacroCellCarrierFraque)
Bandwidth

Cffice = 4, TR38

ampl

. Languages

SubCarrierSpacing )

Channelbodel l Link y _ SIS ITU_R_UMa_b.
UEFanelSelection ; : i

MacroCell TeAntConf Tx_ 4% =4, Celll
MacroCellRxAntConf Fx_4% =4, CellF
UETxAntConf 4V =3, UETx_.
UERxAntConf 4 =3, UERx_-
MaxMlacro TxPower

MacroHeight
MacroReceiverNoiseFig
UEReceiverloisaFigure

MaxUE TxFowerdBm "

OutdeorUESpeed B () = 3 (km/h
IndootUESpeed B (mds) =3 Gth
MECmniDirectionalflag v
< >
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Scheduling=Scheme
Topology
InterModeDistance
UENumPerMacroCell
UEIndoorProbability
IndeorlUIEFloorDistribu
MacroCellCarrierFrequenf
Bandwidth C
SubCarrierSpacing
Channelbdodal
UEFPanel3elaction
MacraCell TwAntConf
MacreCellExAntConf
UE TxAntConf
UEExAntZonf
MaxMacroTxPower
MacroHeight
MacroReceiverMNoiseFign)

=4, TR38

_Uhda_M.

=4, Celll
=4, CellF
3, UETx_
3, UERx_-

UEReceiverNoisaFigure
WaxUE TxFowerdBm
OutdeorUESpeed vE 3 (km/h
IndootUESpeed =3 k'

MECmniDirectionalflag 1 UE antenna pattern: Cmni Dhrectional = 1, Antenna Pattern=10
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Simulation information

Intel -
PerfLogs

Program Files

Program Files (x88)

SiLabs

TDOM-GCC-64

Temp

Windaows

“ Example_IndoorA1 N = =
Sr——— UE wideband information

ObservationElement

Examples

Languages b
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117 eUETvpe

1|7 mdBLER

117 mdCellLocation

117 mdCenplingloss

11 mdogl

117 mdDLEffectiveSINRIB
1 mdHARGCeount

O mdbiCS

11 mdPenetrationloss

11 mdRetransmission

01 mdRI

01 mdSCMGeometrySINR
01 mdSCMGeometrySNR
L] mdSINEProfile

117 mdSNRFrofile

(117 mdSubbandCQ1

117 mdSubbandFMI_i11
17 mdSubbandPMI_{12
17 mdSubbandPhI 113 v
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! mdDLEffectiveSTNRAB WISE
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mdRetransmission UE id 68
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mdSINRProfile Height 1.5 (m)
1 md&NRProfile Penetrstion Loss 0.00 4By
T mdSuccessorFailure Conpling Loss -59.04 (dB)
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