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WISE Library Website

Main Page ‘ Namespaces

SRR TTRI WISE 100

Files |

Class List Class Index ‘ Class Members |

Class List

C80216mShadowFading
ccell

CChannel

[@ CNetwork

[@ CNetworkTopologyGenerator
[@ CNode

[3 complex

[® conlineChannelGenerator
[@ CPacket

[@ CPacketGenerator

[@ CPHYAbstraction

@ cQueue

[@ cscheduler

[ csINRcalculator

@ csLsTool

[ cspec

[@ CTemplateMatrix

@ cuE

O Fix

@ Matrix

@ scellD

[@ sCluster

@ scal

[@ scaltoModulation

@ scsiq

[@ SHARQ

[3@ SinitialeNB

[3 sLinkProfile
[@ SNodeAccess

SPMI

Here are the classes. structs, unions and interfaces with brief descriptions:

CB802.16m Shadow Fading Generation class

Cell class which transmit/retransmit packets to serving UEs and calculate performance
Channel class

Entire network class

Network topology generator

Normal Node class

Complex number class

Channel class

Packet

Packet generator

PHY abstraction

Queue class is based on STL:vector (array type) with some required functions for SLS
Scheduler

SINRcalculator class

SLS tool functions

Store and load the Spec arguments

Template matrix used by Cg0216mShadowFading

UE class

Fixed point number class

Matrix class

Index structure including a node index and a cell index

Cluster structure is used for CNetwork TopologyGenerator to generate a cluster small cell topology
cal

CQl mapping to modulation

CSI queue including CQI, PMI, and RI queues

HARQ information

Network information structure for WriteNetworkTopologyIntoFile() and ReadNetworkTopologylntoFile() of
CNetworkTopologyGenerator
Link-related parameters are all gathered in SLinkProfile

Node information structure for WriteNetworkTopologyIntoFile() and ReadNetworkTopologyIntoFile() of
CNetwork TopologyGenerator

PMI

-

http://wireless.itri.org.tw/waux/WIiSE/WISE Library Doc html/index.html
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WISE GUI Analysis Tool

Executer Analyzer
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WISE GUI Analysis Tool

Executer Analyzer

Parameter Topology
Configuration Analysis

Batch Result
Execution Analysis
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GUI Parameter Configuration

e ™ o W |
| &= - Language(L] -
| BEE | HvdaT |
' " Full compensation from 36.814 for Macro eNodeB test calibration case
| TR ) 1P 2 : :
N : ) 36.814, 5 for eMTA | SCeNario explanation and
| Simulation scenarios  |pr, >-F17o, 3= (FIM parameter configuration
~ tull-bufter=], 36214 FTF 1=1, 36,814 FTF 2—2 3 e
i n3imulation Time 10000 simulation time in ms
SmallZcaleFadinghdadel | TU "Mone" for no small scale fading, "SCM" for SCM, and "TU" for TU
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GUI Batch Execution

- Argnment or Configuration Fath of Parameter - Directory of Output File
Stmulation Time i 20120212 =T 15000
Simulation Time 10000 20120212 _ST10000
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GUI Topology

g SLS GUI =R
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Result Analysis — CDF/PDF
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Use Examples

Basic Calibration Example

« 3GPP 36.814 Calibration

Quick Verification Example

* Higher UL Power

Use Example

* Interference Avoidance Method Development:
Method 1, 2, and 3
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3GPP 36.814 Calibration
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Parameter Value
(variable in WISE) (value in WIiSE)
General Parameters and assumptions not explicitly stated here according to ITU guidelines M.2135 and 3GPP

specifications
(eScenario=TR36814 3GPPCase)

Duplex method
(uDuplexingMode)

FDD
(uDuplexingMode=0)

Network synchronization

Synchronized

Handover margin

1dB

Downlink transmission scheme
(uNumMacroTxAntenna and uNumUERxAntenna)

1x2 SIMO
(uNumMacroTxAntenna=1 and uNumUERxAntenna=2)

Downlink scheduler
(uSchedulingScheme)

Round robin with full bandwidth allocation
(uSchedulingScheme=0)

Downlink link adaptation
(uCQIPMIperiodicity and uCSIFeedbackDelay)

Wideband CQI, no PMI on PUCCH (mode 1-0) 5ms periodicity,
6ms delay total (measurement in subframe n is used in subframe n+6)
CQI measurement error: None
MCSs based on LTE transport formats [5]

(UCQIPMIperiodicity= 5 and uCSIFeedbackDelay=5)

Downlink HARQ

Maximum four transmissions
(Note: set UHARQCount>=4 will success transmission in Network.h)

Downlink receiver type
(eUEReceiverType)

MRC
(eUEReceiverType = MRC or MMSE)
Note:MMSE equals to MRC as single TX antenna

Uplink transmission scheme
(UNumUETxAntenna and uNumMacroRxAntenna)

1x2 SIMO
(UNumUETxAntenna=1 and uNumMacroRxAntenna=2)

Uplink scheduler
(uSchedulingScheme)

Frequency Domain Multiplexing (FDM) — non-channel dependent, share available bandwidth between
users connected to the cell, all users get resources in every uplink subframe.
With M users and Nrb PRBs available, Mh=mod(Nrb,M) users get floor(Nrb/M)+1 PRBs whereas
MI=M-Mh users get floor(Nrb/M) PRBs
(uSchedulingScheme=3 and uUENumPerMacroCell=10)

Uplink Power control
(dMacroULReferenceReceivedPower and
dULPathLossCompensationAlpha)

Py =-106dBm, alpha=1.0
(dMacroULReferenceReceivedPower = -106 and dULPathLossCompensationAlpha = 1)

Uplink Link adaptation

Based on delayed measurements. ldeal channel estimate from UL transmission in subframe n can be

(uCSIFeedbackDelay) used for rate adaptation in subframe n+7
MCSs based on LTE transport formats
(uCSIFeedbackDelay = 6)
Uplink HARQ Maximum four transmissions

Proponent to specify IR or CC

Uplink receiver type
(eMacroReceiverType)

MMSE in frequency domain, MRC over antennas (no intercell interference rejection)
(eMacroReceiverType = MMSE)

Antenna configuration

Vertically polarized antennas
0.5 wavelength separation at UE,
10 wavelength separation at basestation

Channel estimation

Ideal, both demodulation and sounding

Control Channel overhead, Acknowledgements etc.

LTE: L=3 symbols for DL CCHs, M=4 resource blocks for UL CCH, overhead for demodulation
reference signals,

Channel model
(eScenario=TR36814_3GPPCase and uMacroAntennaGainPattern)

According to ITU for ITU scenarios
SCM urban macro high spread for 3GPP case 1
(eScenario=TR36814_3GPPCase
For 3GPP Casel 3D: uMacroAntennaGainPattern=3 and
For 3GPP Casel 2D: uMacroAntennaGainPattern=2)
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Table A.2.2-2. Spectral efficiencies for calibration in the different environments

I Nl e
3D 2D
1.2 1.5 1.1

Cell spectral efficiency . .
- Cell-edge user spectral 0.082 0.028 0.022 0.027 | 0.035
efficiency

Cell spectral efficiency 1.77  0.91 068 086 | 0.99

- Cell-edge user spectral  0.084 0.033 0.026 0.034 | 0.036
efficiency \ ‘
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3GPP 36.814 Calibration— 45 R [El (1/2)
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3GPP 36.814 Calibration—#5 R [E (2/2)
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Quick Verification Example

®Higher UL Power EIER

« Shorter distance and higher UL power
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High-Interterence Indicator

NB1 NB2
FRE
UL-UL

1INICTICIENCe
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High-Interterence Indicator

NB1 NB2
FRE
UL-UL

. . r~____ eNB2
interference (
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uservingUENum=cNode[n].cCell[c].GetServingUENum( ) ;

J//Re-initialize wdTBBitNumMap and mvnRBAllocationMap

if{uservingUENum=@[]

if(uServingUENum>@)} // Skip the cells without UEs && Consider the time of turning on the cell

1

//HARQ Packet First
if(ScheduleRetransmissicon(cNode, cNode[n].cCell[c].eCurrentULDLState, n, c, dTempTime))
{//0ther Packets
dMaxPricrity=08;nUEIndex=-1;
if(eUlDLConfiguration[uTDDULDLConfiguration] [usubframeIndex]==0U)// UL

I
//’7 for(size_t u=8;u<uServingUENum;u++) ﬂ\\\
1

if({cNode[n].cCell[c].wclE[u]->cULQueue.5ize()>8) | |uPacketGenerationscheme==8)// Skip empty-queue and hand-owverin

nTempCQI=chode[n].cCell[c].vcUE[u]->*GetCurrentCQI(eULDLConfiguration[uTDDULDLConfiguration] [uSubframeIndex]);
dTempPriority=pow(((double) {uRBNumber*12*7*(double)s5CQItoModulation[ nTempCQI ] . uModulationOrder*s5C0TItoModula

if(dMaxPriority<dTempPriority)} //Find the UE with a max priority

1 dMaxPriority=dTempPricrity; EFX %%L{ggﬁu E \ §+

nUEIndex=u;

/ B
\_ = =L TME )
lelsef J /DL
if (nUEIndex>=B&&nUEIndex<(int)juServingUENum)

1

//5et
nTempCQI=chode[n].cCell[c].vcUE[NUEIndex]->GetCurrentCQI{eULDLConfiguration[uTDDULDLConTiguration] [uSsubframeIndex]);

dTempBitNumber=({12.8%7.8% (double)s5CQItoModulation[nTempCQI]. uModulationOrder)*s5C0TtoModulation[nTempCQI] . dCodingRa
SetAllRB(cNode, cNode[n].cCell[c].eCurrentULDLState, n, c, nUEIndex, dTempBitNumber);

| R E SR o EUREE T
(£35S
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Development — Method 1EE2 X&KL

uServingUENum=cNode[n].cCell[c].GetServingUENum( ) ;

//Re-initialize wdTBBitNumMap and mvnRBAllocationMap

if(uServingUENum>@)[]

if(uServingUENum>@) // Skip the cells without UEs && Consider the time of turning on the cell

i

//HARQ Packet First
if(5cheduleRetransmissicon(clode, cNode[n].cCell[c].eCurrentULDL5tate, n, c, dTempTime})
{//0ther Packets

dMaxPriocrity=8;nUEIndex=-1;

if(eULDLConfiguration[uTDDULDLConTiguration] [uSubframeIndex]==U)// UL

il
(//'f for(size t u=@;u<uServingUENum;u++)
1
if((cNode[n].cCell[c].vcUE[u]->cULQueue.5ize()>8) | |uPacketGenerationScheme==08)// Skip empty-queue and hand-ocvering
1
nTempCQI=cNode[n].cCell[c].veUE[u]-*GetCurrentCQI{eULDLConfiguration[uTDDULDLConfiguration] [uSubframelndex]);
dTempPriority=pow( ( (double) (uRBNumber*12*7*(double)ssCQItoModulation[nTempCQI]. uMedulationOrder®sSCQItoModulat
if(dMaxPriority<dTempPriority) //Find the UE with a max priority
[ ﬁf[fHII==False||cNode[n].cCell[c].chE[u]—>dTransmissionPDNerdBm(cSpec.GetMaxUETransmissiﬂnPouerdBm[}}]
1
dMaxPricrity=dTempPriocrity; éZ %L{Q [J EUEFB%} I
daprioris 1 FHIIANHEFRHigh power UL UE
b
- } /
1
H
lelsef //DL[]
/’7 if (nUEIndex>=@&&nUEIndex<{intjuServingUENum) “\\
1

/iset
nTempCQI=cNode[n].cCell[c].vcUE[nUEIndex]-»GetCurrentCQI(elULDLConfiguration[uTDDULDLConfiguration] [uSubframeIndex]);
dTempBitNumber=((12.8%7.8%(double)sSCQItoModulation[nTempCQI].uMedulationOrder)*s5CQItoModulation[nTempCQI] . dCodingRat
aris
if(cNode[n].cCell[c].vcUE[nUEIndex]->dTransmissionPowerdBm:=cSpec.GetMaxUETransmissionPowerdBm())
FTHII=true;

[ Z AlK i HIL
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Development — Method 145

HARQ (n/s) 214 158

5% UE SE(bps/Hz) 0.0243 0.0004
Avg UE SE(bps/Hz) 0.986441  1.30456
Cell Capacity(Mbps) 9.03986 12.4691
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eNBHK=EZE F{EUE
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RS EBITEUEETTELZ
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power UL UE - & 7 BIlZE
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uservingUENum=cNode[n].cCell[c].GetServingUENum(};

//Re-initialize wdTBBitNumMap and mvnRBAllocationMap

if(uServingUENum>@)[]

if{uServingUENum>®) // Skip the cells without UEs && Consider the time of turning on the cell

i

//HARQ Packet First
if({ScheduleRetransmission(cNode, cMode[n].cCell[c].eCurrentULDLState, n, c, dTempTime))
{//0ther Packets

dMaxPriority=8;nUEIndex=-1;

if{eULDLConfiguration[uTDDULDLConfiguration] [uSubframeIndex]==U)// UL

.

(/”77 i for({size_t u=B;u<uServingUENum;u++)
1

if(({cNode[n].cCell[c].vcUE[u]->cULQueue.Size()>@) | |uPacketGenerationScheme==8)// Skip empty-queue and hand-overing UEs

nTempCQI=cNode[n].cCell[c].vcUE[u]->GetCurrentlQI(eULDLConfiguration [ uTDDULDLConfiguration][uSubframeIndex]);
dTempPriority=pow(( (double) {uRBNumber*12*7*(double)ssCQIteModulation[nTempCQI]. uModulaticonOrder*sSCQItoModulation[nT
if(dMaxPriority<dTempPriority) //Find the UE with a max priority

{

[iF{fHIIList[n][c]==Fa]se||cNode[n].cCEll[c].chE[u]—>dTransmissiDnPDwerdBm<cSpec.GEtMaxUETransmissianPowerdBm()ﬂ

1
dMaxPriority=dTempPriority;

, UEImee AR ETHIETHER:High power UL UE

g ! Y,
-

H
lelsef J/DL]
if(nUEIndex>=B&RnUEIndex< (int juServingUENum) “\\

1

//set
nTempCQI=clode[n].cCell[c].veUE[nUEIndex]-»GetCurrentCQI{eULDLConfiguration[uTDDULDLConfiguration] [uSubframeIndex]);
dTempBitNumber=({12.8%7.8*(double)s5CQItoModulation[nTemplQI].uModulationOrder)*s5C0ItoModulation[nTempCQI].dCodingRate);
SetAlIRB(cNode, cNode[n].cCelllc].eCurrentULDLState nUEIndex, dTempBitNumber); [ MY Fill
if(cNode[n].cCell[c].vcUE[nUEIndex]->*dTransmissionPowerdBm»=cSpec. GetMaxUETransmissionPowerdBm()) [iii;;f_;ﬁ_J E{j

1

5CellID sInterferedCelll= chNode[n].cCell[c].vcUE[nUEIndex]->vsInterferedCell[@]; \\\[:[ ﬂ:tU E E I
fHIIList[sInterferedCelll.nNode][sInterferedCelll.nCell]=true;

. FHENSE
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Development — Method 245

Method?2
HARQ (n/s) 214 208

5% UE SE(bps/Hz) 0.0256 0.0264 (3% 1)
Avg UE SE(bps/Hz) 0.9770 0.9763 (0.07% | )
Cell Capacity(Mbps) 9.3180 9.3107
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* Method3—Method?2 ¥ &

- ZE{FH95%~100%E KX UL powerHJUE
» BZEHIBOEETEBNBERSR - WESE

Method3

HARQ (n/s) 214 192

5% UE SE(bps/Hz) 0.0256 0.0274 (7% 1)
Avg UE SE(bps/Hz) 0.9770 0.9756 (0.14% | )
Cell Capacity(Mbps) 9.3180 9.3049

& -
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