ANEXO |

FORMATO FORMULAS KPI

Los PSMSG deberdn calcular los KPI en base a las formulas establecidas en el
presento Anexo. A continuacion, se establecen las férmulas para cada Tecnologia
de Acceso y Fabricante de Equipo:

4G Huawei:
CATEGORIA KPI UNIDAD FORMULA
100 * (( LRRC.ConnReq.Succ.Emc +
L.RRC.ConnReq.Succ.HighPri +
L.RRC.ConnReq.Succ.MT +
L.RRC.ConnReq.Succ.MoData +
L.RRC.ConnReq.Succ.DelayTol +
L.RRC.ConnReqg.Succ.MoVoiceCall) /
. Proporcion (L.RRC.ConnReqg.Att.Emc +
AccfélkEITIEj ad de sesiones % L.RRC.ConnReq.Att.HighPri +
exitosas L.RRC.ConnReq.Att.MT +
L.RRC.ConnReqg.Att.MoData +
L.RRC.ConnReq.Att.DelayTol +
L.RRC.ConnReq.Att.MoVoiceCall)) *
(L.S1Sig.ConnEst.Succ / L.S1Sig.ConnEst.Att) *
(L-E-RAB.SucckEst / (L.E-RAB.AftEst - L.E-
Rab.FailEst. X2AP)))
Qo Proporcion (L.E-RAB.AbnormRel /
Refjgkﬂ'sad de sesiones % | (LE-RAB.AbnormRel + L.E-RAB.NormRel + LE-
inferrumpidas RAB.NormRel.IratHoOut )) * 100
Volumen de
Trafico 4G LTE | trdfico de GBytes | (L.Thrp.bits.DL+L.Thrp.bits.UL)/8/1,073,741,824
datos
Infegridad Tasa
del Servicio | promedio de Mbps (L.THRP.BITS.DL /
de Daftos DL | fransmision L.THRP.TIME.CELL.DL.HIGHPRECISION)/1000
(Cell Tput) en descarga
Integridad Tasa
del Servicio | promedio de Mbps (L.THRP.BITS.UL /
Datos UL (Cell | transmision L.THRP.TIME.CELL.UL.HIGHPRECISION)/1000
Tput) en carga
Infegridad Tasa
del Servicio | promedio de Mbps (L.Thrp.bits.DL - L.Thrp.bits.DL.LastTTI /
Datos DL fransmision Thrp.Time.DL.RmvLastTTl) / 1000
(User Tput) | en descarga
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CATEGORIA KPI UNIDAD FORMULA
Intfegridad Tasa
del Servicio | promedio de MbBDS (L.Thrp.bits.UL - L.Thrp.bits.UE.UL.LastTTI /
Datos UL fransmision P L.Thrp.Time.UE.UL.RmvLastTTl) / 1000
(User Tput) en carga
NUmero
Numgro de promg dio de usuarios L.Traffic.User.Avg
usuarios 4G | usuarios en la
celda
. Proporcion ( L.LE-RAB.SUCCEST.QCI.T / ( L.E-
Accesibiidad | 4o iymadas | % | RAB.ATTEST.QCI1 - LE-RAB.FAILEST.X2AP.VOIP
4G VolLTE . A
exitosas )) x 100%
100 * ( ( L.E-RAB.AbnormRel.QCI.1 + L.E-
Proborcion RAB.AbnormRel.MME.VoIP) /
Retenibilidad de Ilzmodos % ( LE-RAB.AbnormRel.QCI.1T + L.E-
4G VolLTE nterrumoidas ? RAB.NormRel.QCI.T + L.E-
P RAB.AbnormRel.MME.VoIP + L.E-
RAB.NormRel.IRatHOOuUt.QCI.1))
Tafico 4G | 1rstico de voz|  En LE-
VoLTE RAB.SessionTime.HighPrecision.QCI1/(3600*10)
100* (sum(L.Cell. Avail.Dur)/((GP*Ncell)-
Sum(L.Cell.Unavail.Dur.Manual)-
Dlspf(glﬂlédcd Disponibilidad % sum(L.Cell.Unavail.Dur.EnergySaving)))
GP es el periodo de granularidad para el
vendor (Granularity Period)
4G Ericsson:
CATEGORIA KPI UNIDAD FORMULA
100 * (PmRrcConnEstabsucc /
(PmRrcConnEstabAtt -
PmRrcConnEstabAftReatt)) *
. Proporcion ( PmS1SigConnEstabSucc /
ACCE;'T#S ad de sesiones % PmS1SigConnEstabAftt) *
exitosas (( PmErabEstabSucclnit +
PmErabEstabSuccAdded ) /
( PmErabEstabAftinit +
PmErabEstabAttAdded ))
Proporcion
Retenibiidad | de sesiones ] ( PmErabRelAbnormalEnbAct /
4G LTE interrumpid % ( pmErabRelAbnormalEnb +
as pmErabRelNormalEnb )) * 100
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CATEGORIA KPI UNIDAD FORMULA
Volumen de ((PMPDCPVOLDLDRB * 1000) / (8 *
Trafico 4G LTE | trafico de | GBytes | 1,073,741,824)) + (( PMPDCPVOLULDRB *
datos 1000) / (8 *1,073,741,824))
Tasa
Intfegridad promedio
del Servicio de Mbps PMPDCPVOLDLDRB / (
de Datos DL | transmision PMSCHEDACTIVITYCELLDL / 1,000,000 )
(Cell Tput) en
descarga
Intfegridad Tasa .
del Servicio pro’ged'o " PMPDCPVOLULDRB / (
Datos UL (Cell © PS | PMSCHEDACTIVITYCELLUL / 1,000,000 )
fransmision
Tput)
en carga
Tasa
Integridad promedio ((omPdcpVolDIDrb -
del Servicio de Mbps pmPdcpVolDIDribLastTTl) /
Datos DL fransmision pmUeThpTimeDl) /
(User Tput) en 1000
descarga
Integridad Tasa ((prmPdcpVolUIDrb -
del Servicio pro’ged'o Vb omMPdcpVolUIDroLastTTl) /
Datos UL (User ° Ps omUeThpTimeUl) /
Tout) fransmision 1000
en carga
NUmero
Bl:ungﬁgg ng dper%r?ueccililgs USUS”O pmRrcConnlLevSum / pmRrcConnLevSamp
en la celda
100*((pmErabEstabSuccAddedQcCiaci-1 +
. Proporcion pmErabEstabSucclnitQciaci-1)/(omErabEstab
ACA%SS\'/?)”L'?E“ de lomadas | % AftAddedQciec- -
exitosas pmMErabEstabAtftAddedHoOmMgoingQCiaci=1
+ pmErabEstabAttINitQCiaci-1)
Proporcion ( (PMERABRELABNORMALENBACTQCI_1 +
Retenibilidad | de llamadas PMERABRELABNORMALMMEACTQCI_T) / (
. . % PMERABRELNORMALENBQCI_1 +
4G VolLTE inferrumpid

as

PMERABRELABNORMALENBQCI_1 +
PMERABRELMMEQCI_1)) * 100
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CATEGORIA KPI UNIDAD FORMULA
frafico 4G | Traficode | ¢ PmSessionTimeDrbQci_1 / 3600
VoLTE \YeY4
100 - ((( PmCellDownTimeAuto +
Disponibilidad | Disponibilida % PmCellDownTimeMan - pmMimoSleepTime-
4G LTE d ? pmCellSleepTime-pmMicroTxSleepTime ) /
GP (Sec)) * 100)
4G Nokia:
CATEGORIA KPI UNIDAD FORMULA
Proporcion ((M8013C5/ M8013C17 + M8013C18 +
Accesibilidad de Eesiones o M8013C19 + M8013C21 + M8013C31 +
4G LTE oxitosas ? M8013C34 ) * (M8013C44 / M8013C43) * (
M8006CT / M8006C0)) * 100
100*sum((M8006C261) + (M8006C254)
- (M8006C255) - (M8006C258) -
(M8006C260) - (M8006C301)
+ (M8006C309) + (M8006C311) +
(M8006C313))
: 2 /
Retenibilidad greospe‘;rg'r‘]’er; y sum((M8006C254) + (M8006C261) +
4G LTE nfermumoidas ° (M8006C6) + (MB80O06CT) + (MB0O06CS8) +
P (M8006C9) + (M8006C277)
- (M8006C301)
+ (M8006C303) + (M8006C306) +
(M8006C309) + (M8006C310) +
(M8006C311) + (M8006C312) +
(M8006C313))
Volumen de
Trafico 4G LTE | trdfico de GBytes | (M8012C20 + M8012C19) / 1,073,741,824
datos
Intfegridad Tasa
del Servicio | promedio de *
de Datos DL | transmisién Mbps (M8012C20 / M8012C%90 ) * 8/1000
(Cell Tput) en descarga
Integridad Tasa
del Servicio | promedio de N
Datos UL (Cell | transmision Mbps (M8012C19 / M8012C89) * 8/1000
Tput) en carga
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CATEGORIA

KPI

UNIDAD

FORMULA

Intfegridad
del Servicio
Datos DL
(User Tput)

Tasa
promedio de
fransmision
en descarga

Mbps

(P_TPUT_VOL DL QCI_T +
IP_TPUT_VOL DL QCI_2 +
IP_TPUT_VOL DL QCI_3 +
IP_TPUT_VOL DL QCI_4 +
IP_TPUT_VOL DL QCI_5 +
IP_TPUT_VOL DL QCI_6 +
IP_TPUT_VOL DL QCI_7 +
IP_TPUT_VOL DL QCI_8 +

IP_TPUT_VOL DL QCI_9)/(
IP_TPUT_TIME_DL_ QCI_T +
IP_TPUT_TIME_DL_QCI_2 +
IP_TPUT_TIME_DL_QCI_3 +
IP_TPUT_TIME_DL_QCI_4 +
IP_TPUT_TIME_DL_QCI_5 +
IP_TPUT_TIME_DL_QCI_6 +
IP_TPUT_TIME_DL QCI_7 +
IP_TPUT_TIME_DL_QCI_8 +

IP_TPUT_TIME_DL_ QCI_9)) / 1000

Intfegridad
del Servicio
Datos UL
(User Tput)

Tasa
promedio de
fransmision
en carga

Mbps

((IP_TPUT_VOL_UL_QCI_1 +
IP_TPUT_VOL_UL_QCI_2 +
IP_TPUT_VOL_UL_QCI_3 +
IP_TPUT_VOL_UL_QCI_4 +
IP_TPUT_VOL_UL_QCI_5 +
IP_TPUT_VOL_UL_QCI_6 +
IP_TPUT_VOL_UL_QCI_7 +
IP_TPUT_VOL_UL_QCI_8 +

IP_TPUT_VOL_UL_QCI_9) / (
IP_TPUT_TIME_UL_QCI_1 +
IP_TPUT_TIME_UL_QCI_2 +
IP_TPUT_TIME_UL_QCI_3 +
IP_TPUT_TIME_UL_QCI_4 +
IP_TPUT_TIME_UL_QCI_5 +
IP_TPUT_TIME_UL_QCI_6 +
IP_TPUT_TIME_UL_QCI_7 +
IP_TPUT_TIME_UL_QCI_8 +

IP_TPUT_TIME_UL_QCI_9)) / 1000

NUmero de
usuarios 4G

NUmero
promedio de
usuarios en la

celda

usuarios

(M8051C60 + M8001C318) / (M8051C61
+ M8001C319)

Accesibilidad
4G VolLTE

Proporcion
de llamadas
exitosas

%

((M8006C206 + M8006C215 - M8006C301
) / (M8006C188 + M8006C197) ) * 100
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CATEGORIA

KPI

UNIDAD

FORMULA

Retenibilidad
4G VoLTE

Proporcion
de llamadas
inferrumpidas

%

100 * (M8006C273 + M8006C266 -
M8006C267 - M8006C270 - M8006C272 -
M8006C301 + M8006C316 + M8006C318 +
M8006C320 ) / (M8006C266 + M8006C273
+ M8006C89 + M8006C98 + M8006C107 +
M8006C116 + M8006C278 - M8006C301 +
M8006C304 + M8006C307 + M8006C316 +
M8006C317 + M8006C318 + M8006C319 +
M8006C320 )

Trafico 4G
VoLTE

Trafico de voz

Erl

ERAB_IN_SESSION_TIME_QCI1/3600

Disponibilidad
4G LTE

Disponibilidad

%

100 * ( sum( SAMPLES_CELL_AVAIL) / sum(
DENOM_CELL_AVAIL )-
sUM(SAMPLES_CELL_PLAN_UNAVAIL) -
sum( SAMPLES_CELL_POWER _SAVING ))

3G Huawei:

CATEGORIA

KPI

UNIDAD

FORMULA

Accesibilidad
3G Datos

Proporcion
de sesiones
exitosas

%

100 * (( RRC.SuccConnEstab.OrgBkgCall +
RRC.SuccConnEstab.OrginterCall +
RRC.SuccConnEstab.TmBkgCall +
RRC.SuccConnEstab.TminterCall +
VS.SuccCellUpdt.PageRsp +
VS.SuccCellUpdt.ULDataTrans ) - (
VS.SuccCellUpdt.OrgConvCall.PCH +
VS.SuccCellUpdt. TmConvCall.PCH +
VS.SuccCellUpdt.EmgCall.PCH)) / ((
RRC.AttConnEstab.OrglinterCall +
RRC.AttConnEstab.OrgBkgCall +
RRC.AftConnEstab.TminterCall +
RRC.AttConnEstab.TmBkgCall +
VS.AftCellUpdt.PageRsp +
VS.AttCellUpdt.ULDataTrans ) - (
VS.AttCellUpdt.OrgConvCall.PCH +
VS.AttCellUpdt. TmConvCall.PCH +
VS.AttCellUpdt.EmgCall.PCH ) ) * (
VS.RAB.SuccEstabPS.Conv +
VS.RAB.SuccEstabPS.Str +
VS.RAB.SuccEstabPS.Int +
VS.RAB.SuccEstabPS.Bkg +
VS.DCCC.Succ.F2D.AfterP2F ) /

( VS.RAB.AttEstabPS.Conv +
VS.RAB.AttEstabPS.Str + VS.RAB.AtEstabPS.Int
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CATEGORIA

KPI

UNIDAD

FORMULA

+ VS.RAB.AttEstabPS.Bkg +
VS.DCCC.Att.F2D.AfterP2F )

Retenibilidad
3G Datos

Proporcion
de sesiones
inferrumpidas

%

(( VS.RAB.ABNORMREL.PS -
VS.RAB.ABNORMREL.PS.PCH -
VS.RAB.ABNORMREL.PS.D2P -

VS.RAB.ABNORMREL.PS.F2P) / (
VS.RAB.ABNORMREL.PS +
VS.RAB.NORMREL.PS -
VS.RAB.ABNORMREL.PS.PCH -
VS.RAB.NORMREL.PS.PCH +
VS.DCCC.D2P.SUCC + VS.DCCC.SUCC.F2P +
VS.DCCC.SUCC.F2U + VS.DCCC.SUCC.D2U)
) * 100

Trafico 3G
Datos

Volumen de
tréfico de
datos

GBytes

( (VS.PS.Bkg.UL.8.Traffic ) + (
VS.PS.Bkg.UL.16.Traffic ) + (
VS.PS.Bkg.UL.32.Traffic ) + (
VS.PS.Bkg.UL.64.Traffic ) + (
VS.PS.Bkg.UL.128.Traffic ) + (
VS.PS.Bkg.UL.144.Traffic ) + (
VS.PS.Bkg.UL.256.Traffic ) + (
VS.PS.Bkg.UL.384.Traffic ) + (
VS.PS.Int.UL.8.Traffic ) +

VS.PS.Int.UL.16.Traffic )
VS.PS.Int.UL.32.Traffic )
VS.PS.Int.UL.64.Traffic )
VS.PS.Int.UL.128.Traffic )
VS.PS.Int.UL.144.Traffic )

)

)

+

+

+
+
+
+
+
(

(
(
(

VS.PS.Int.UL.256.Traffic
VS.PS.Int.UL.384.Traffic
VS.PS.Str.UL. 16.Traffic ) + (
VS.PS.Str.UL.32.Traffic ) + (
VS.PS.Str.UL.64.Traffic ) + (
VS.DcchSRB.ULTraffic) ) / (8 * 1,073,741,824)
+((
VS.HSUPA.MeanChThroughput.TotalBytes ) /
(1,073,741,824) ) + ( ( VS.PS.Bkg.DL.8.Traffic )
+ (VS.PS.Bkg.DL.16.Traffic ) + (
VS.PS.Bkg.DL.32.Traffic ) + (
VS.PS.Bkg.DL.64.Traffic ) + (
VS.PS.Bkg.DL.128.Traffic )
VS.PS.Bkg.DL.144.Traffic )
VS.PS.Bkg.DL.256.Traffic )
VS.PS.Bkg.DL.384.Traffic )
+
+

+

+

+
+
+
+
+

(
(
(
(

+ (
+ (
+ (
+ (
VS.PS.Int.DL.8.Traffic ) + (

VS.PS.Int.DL.16.Traffic ) + (
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CATEGORIA

KPI

UNIDAD

FORMULA

VS.PS.Int.DL.32.Traffic ) + (
VS.PS.Int.DL.64.Traffic ) + (
VS.PS.Int.DL.128.Traffic ) + (
VS.PS.Int.DL.144.Traffic ) + (
VS.PS.Int.DL.256.Traffic ) + (
VS.PS.Int.DL.384.Traffic ) + (
VS.PS.Str.DL.32.Traffic ) + (
VS.PS.Str.DL.64.Traffic ) + (
VS.PS.Str.DL.128.Traffic ) + (
VS.PS.Str.DL.144.Traffic ) + (

VS.DcchSRB.DI.Traffic) ) / (8 * 1,073,741,824)

+ (VS.HSDPA.MeanChThroughput.TotalBytes

)/ (1,073,741,824)

Intfegridad Tasa

del Servicio | promedio de Mbps VS.HSDPA.MEANCHTHROUGHPUT.TOTALBYTES
de Datos DL | transmision *8/({SP}*60) /1000

(Cell Tput) en descarga

Infegridad Tasa

del Servicio | promedio de Mbps VS.HSUPA.MEANCHTHROUGHPUT.TOTALBYTES
Datos UL (Cell | transmision *8/({SP}*60) /1000

Tput) en carga

Infegridad Tasa

del Servicio | promedio de Mbps ( VS.HSDPA.DataOutput.Traffic / (

Datos DL fransmision VS.HSDPA.DataTtiNum.User * 2 ) / 1000 )
(User Tput) | en descarga
Integridad Tasa ( ( VS.HSUPA.2msTTI.Traffic +
del Servicio | promedio de Mbps VS.HSUPA.10msTTl.Traffic ) / ((

Datos UL fransmision VS.HSUPA.2msPDU.TTI.Num * 0.002) + (
(User Tput) en carga VS.HSUPA.10msPDU.TTI.Num * 0.01 ) ) ) / 1000
NUmero de Numgro
usuarios DL | Promediode [, VS.HSDPA.UE.MEAN.CELL

3G usuarios en
descarga
NUmero de Numgro
usuarios UL | Promedio de |, V/S.HSUPA.UE.MEAN.CELL
3G usuarios en
carga

8|21




CATEGORIA

KPI

UNIDAD

FORMULA

100 * ( ( RRC.SuccConnEstab.OrgConvCall +
RRC.SuccConnEstab.TmConvCall +
RRC.SuccConnEstab.EmgCall +
VS.SuccCellUpdt.OrgConvCall.PCH +
VS.SuccCellUpdt.TmConvCall.PCH +
VS.SuccCellUpdt.EmgCall.PCH) / (
RRC.AttConnEstab.OrgConvCall +

Accesibiidad dzagﬁ:‘;'ggs y RRC.AHConnEstab.TmConvCall +
3G Voz oxtosas ? RRC.AttConnEstab.EmgCall +
VS.AttCellUpdt.OrgConvCall.PCH +
VS.AttCellUupdt.TmConvCall.PCH +
VS.AttCellupdt.EmgCall.PCH )) * (
VS.RAB.SuccEstabCS.Conv +
VS.RAB.SuccEstabCS.Str) / (
VS.RAB.AHEstabCS.Conv +
VS.RAB.AHEstabCS.Str )
. Proporcion 100" ( VS.RAB.AbnormRel.CS / (
Retenbilidad | o igmadas | % | VS.RAB.AbnormRel.CS + VS.RAB.NormRel.CS
3G Voz . .
inferrumpidas ))
Trgf'\foozse Tréfico de voz | El VS.AMR.ERLANG.BESTCELL / 2
100 * (1 - (VS.Cell.UnavailTime +
Disponibilidad | ~. . o VS.Cell.UnavailTime.Sys -
3G Disponipilidad| % |\/s cell DynshutDown.Time ) / ( Total Number

Of Cells * ROP * 60) )

3G Ericsson:
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CATEGORIA

KPI

UNIDAD

FORMULA

Accesibilidad
3G Datos

Proporcion
de sesiones
exitosas

%

100 * ( (omTotNoRrcConnectRegPsSucc +
pmMmChSwitchSuccUraFach) /
(omTotNoRrcConnectRegPs -
pmNoloadSharingRrcConnPs +
pmChSwitchAttemptUraFach)) *
(omNoNormalNasSignReleasePs /
(omNoNormalNasSignReleasePs +
pmMmNoSystemNasSignReleasePs)) *
((omNoRabEstablishSuccessPacketinteracti
ve + pmChSwitchSuccUraHs -
pmMChSwitchSuccUraHsCsinit +
pmMChSwitchSuccUraDch -
pmMChSwitchSuccUraDchCsinit) /

(
pmNoRabEstablishAttemptPacketinteractiv
e + pmChSwitchAttemptUraHs -
pmMChSwitchAttemptUraHsCslinit +
pmMChSwitchAttUraDch -
pmMChSwitchAttemptUraDchCslinit ))

Retenibilidad
3G Datos

Proporcion
de sesiones
interrumpidas

%

100 * ((pmNoSystemRabReleasePacket -
pmMmNoSystemRabReleasePacketUra -
pmMChSwitchAttemptFachUra +
pmMChSwitchSuccFachUra -
pmMChSwitchAttemptDchUra +
pmChSwitchSuccDchUra -
pmMChSwitchAttemptHsUra +
pmMChSwitchSuccHsUra) /
(omNoNormalRabReleasePacket +
pmNoSystemRabReleasePacket -
pmNoNormalRabReleasePacketUra -
pmNoSystemRabReleasePacketUra +
pmChSwitchSuccFachUra +
pmMChSwitchSuccDchUra +
pmMChSwitchSuccHsUra))
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CATEGORIA KPI UNIDAD FORMULA
HsTraffic = pmDITrafficVolumePsIintHs / (8 *
1,048,576)
EulTraffic = pmUITrafficVolumePsIntEul / (8 *
1,048,576)
RO9DITraffic = ( pmDITrafficVolumePs8 +
pmDITrafficVolumePs16 +
pmDITrafficVolumePsé64 +
pmMDITrafficVolumePs128 +
‘e Volumen de pmMDITrafficVolumePs384 +
Trogg%ge frafico de GBSY fe pmMDITrafficVolumePsCommon ) (8 *
datos 1,048,576)
RYQUITraffic = ( pmUlTrafficVolumePs8 +
pmUlITrafficVolumePs16 +
pmUlTrafficVolumePsé64 +
pmUlTrafficVolumePs128 +
pmUlTrafficVolumePs384 +
pmUlITrafficVolumePsCommon ) / (8 *
1,048,576 )
Integridad Tasa
del Servicio | promedio de Mbps ( PMSUMACKEDRBITS SPI(0-15) /
de Datos DL | transmision PMNOACTIVESUBFRAMES SPI(0-15) * 500
(Cell Tput) | en descarga
('j”eflesgersi‘;% pro”:‘;‘;‘ijo 4o (¢ PMSUMACKEDBITSCELLEULTTITO +
Datos UL (Cell | transmision Mbps | PMSUMACKEDBITSCELLEULTTI2 ) / (0.002 *
PMNOACTIVE2MSINTERVALSEUL ) )
Tput) en carga
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CATEGORIA

KPI

UNIDAD

FORMULA

Integridad
del Servicio
Datos DL
(User Tput)

Tasa
promedio de
fransmision
en descarga

Mbps

( AckedBitsPg) / (0.002 * ( PgBuffers ) )
Donde

AckedBitsPq = ( pmSumAckedBitsPgSpi00 )
+ (pmSumAckedBitsPgSpi0T1 ) + (
pmSumAckedBitsPgSpi02 )+ (

pmMmSumAckedBitsPaSpi03 ) + (
pmSumAckedBitsPgSpi04 ) + (
pmMmSumAckedBitsPgSpi05 ) + (
pmSumAckedBitsPgSpi06 )+ (
pmMmSumAckedBitsPaSpi07 ) + (
pmSumAckedBitsPgSpi08 )+ (
pmMSumAckedBitsPgSpi09 ) + (
pmSumAckedBitsPaSpil0) + (
pmSumAckedBitsPgSpill ) + (
pmSumAckedBitsPgSpil2) + (
pmMmSumAckedBitsPaSpil3 ) + (
pmSumAckedBitsPgSpil4 )
PgBuffers = (
pmSumNonEmptyUserBuffersPgSpiO0 )+ (
pmSumNonEmptyUserBuffersPqSpiOT )+
(emSumNonEmptyUserBuffersPgSpi02 )
pmSumNonEmptyUserBuffersPqSpi03
pmSumNonEmptyUserBuffersPgSpiO4
pmSumNonEmptyUserBuffersPqSpi05
pmSumNonEmptyUserBuffersPgSpiOé
pmSumNonEmptyUserBuffersPgSpi07
pmSumNonEmptyUserBuffersPqSpiO8
pmSumNonEmptyUserBuffersPqSpi0?
pmSumNonEmptyUserBuffersPgSpil0
pmSumNonEmptyUserBuffersPgSpil 1
pmSumNonEmptyUserBuffersPqSpil2
pmSumNonEmptyUserBuffersPqSpil3
pmSumNonEmptyUserBuffersPqSpil

(

Vo Yo Nan Nan Ran R Nan Ran Nan Nan e

— 4+ + + + + + + + + + + 4

D

Intfegridad
del Servicio
Datos UL (User
Tput)

Tasa
promedio de
fransmision
en carga

Mbps

EulThroughput = (
pmMmSumAckedBitsCellEulTti2 * 500 +
pmMmSumAckedBitsCellEulTti10 * 100 ) / (
pmNoActive2msFrameEul +
pmMmNoActive 10msFramesEul )

NUmero de
usuarios DL
3G

Numero
promedio de
usuarios en
descarga

((obmSumBestPsHsAdchRabEstablish/pmSam
plesBestPsHsAdchRabEstablish) +
(omSumBestPsEulRabEstablish /
pmSamplesBestPsEulRabEstablish))
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CATEGORIA

KPI

UNIDAD

FORMULA

Ndmero de
usuarios UL
3G

NuUmero
promedio de
usuarios en
carga

pmSumBestPsEulRabEstablish /
pmSamplesBestPsEulRabEstablish

Accesibilidad
3G Voz

Proporcion
de llamadas
exitosas

%

100 * (( ( pmTotNoRrcConnectReqgCsSucc
+ pmNoCellUpdateSuccMultiCs) / (
pmTotNoRrcConnectReqCs +
pmNoCellUpdate AttMultiCs -
pmNolLoadSharingRrcConnCs ) )

* ( pmNoNormalNasSignReleaseCs / (
pmNoNormalNasSignReleaseCs +
pmMNoSystemNasSignReleaseCs)) * ((
pmNoRabEstablishSuccessSpeech +
pmMmNoDirRetrySuccess +
pmMmNoRabEstablishSuccessCsé4 )

/ ( pNoRabEstablishAttemptSpeech +
pmNoRabEstablishAttemptCsé4 +
pmMNoDirRetryAtt ) ) )

Retenibilidad
3G Voz

Proporcion
de llamadas
inferrumpidas

%

( PMNOSYSTEMRABRELEASESPEECH / (
PMNOSYSTEMRABRELEASESPEECH +
PMNONORMALRABRELEASESPEECH ) ) * 100

Trafico 3G
Voz

Tr&fico de
\VeY4

Erl

( pmSumBestCs12Establish /
pmSamplesBestCs12Establish ) + (
pmMmSumBestAmr12200RabEstablish /
pmSamplesBestAmr12200RabEstablish ) + (
pmSumBestAmr7950RabEstablish /
pmSamplesBestAmr7950RabEstablish ) + (
pmSumBestAmr5900RabEstablish /
pmSamplesBestAmr5900RabEstablish ) + (
pmSumBestAmrd750RabEstablish /
pmSamplesBestAmr4750RabEstablish ) + (
pmSumBestAmrNbMmRabEstablish /
pmSamplesBestAmrNbMmRabEstablish ) + (
pmSumBestAmrWbRabEstablish /
pmSamplesBestAmrWobRabEstablish )
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CATEGORIA KPI UNIDAD FORMULA
100* ( ROP * Total number of cells * 900 - (
Disponibilidad | Disponibiida | pmcCelDowntimeAuto +
3G d % pmCellDowntimeMan -
pmCellDowntimetps ) ) / (ROP * Total
number of cells * 900 )
3G Nokia:
CATEGORIA KPI UNIDAD FORMULA
((((M1001C22 - M1001C23 + M1001C32 -
M1001C33 + M1001C40 - M1001C41 -
. M1001C562 - M1001C553 - M1001C558 +
Accesibilidad g;ospeiirg'r?erl y M1006C254 ) / (M1001C22 + M1001C32 +
3G Datos i ° M1001C40 - M1001C573 - M1001C578 -
eXItosas M1001C582 - M1001C562 - M1001C553 -
M1001C558 - M1001C617 + M1006C253) ) * (
M1001C115 / M1001C66)) * 100)
((M1001C185 + M1001C186 + M1001C187 +
M1001C188 + M1001C190 + M1001C191 +
M1001C192 + M1001C193 + M1001C194 +
M1001C196 + M1001C398 + M1001C397 +
. M1001C694 + M1001C695) / (M1001C141 +
Retenibilidad greofeiirglr?er; y M1001C142 + M1001C171 + M1001C801 +
3G Dafos |, . ° M1001C804 + M1001C172 + M1001C802 +
interrumpidas M1001C805 + M1001C185 + M1001C186 +
M1001C187 + M1001C188 + M1001C190 +
M1001C191 + M1001C192 + M1001C193 +
M1001C194 + M1001C196 + M1001C398 +
M1001C397 + M1001C694 + M1001C695 ))*100
Téfico 3@ | Volumen de (( ( ( M5000C126 - M5000C127 ) * 1000 ) / ( 8 *
Dot trafico de | GBytes| 1,073,741,824) ) + (( M5002C128 + M5002C129 )
aros datos /1024)) + (M1023C10 / 1,073,741,824)
Integridad Tasa ((M5000C126 - M5000C127 + ( M5002C128 +
del Servicio | promedio de MbDs M5002C129) * 8192) / ( ( M5000C69 +
de Datos DL | transmisién P M5000C70 + M5000C71 + M5000C72 +
(Cell Tput) en descarga M5000C73 + M5000C74) * 0.002))
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CATEGORIA KPI UNIDAD FORMULA
(((MbE002C2 + M5002C3 + M5002C4 ) *8) / (
M1000C272 + M1000C273 + M1000C274 +
M1000C275 + M1000C276 + M1000C277 +
Infegridad Tasa M1000C278 + M1000C279 + M1000C280 +
del Servicio | promedio de MbDS M1000C281 + M1000C365 + M1000C366 +
Datos UL (Cell | transmision P M1000C367 +M1000C368 + M1000C369 +
Tpuf) en carga M1000C370 + M1000C371 +M1000C372 +
M1000C373 + M1000C374 + M1000C375 +
M1000C376 + M1000C384 + M1000C385 +
M1000C386 + M1000C387 ) )
Integridad Tasa
del Servicio | promedio de MbDs ((M5000C126 - M5000C 127 + ( M5002C128 +
Datos DL | transmisién P M5002C129) * 8 * 500 ) / ( M5000C85 )
(User Tput) | en descarga
Infegridad Tasa (edch_data_scell_ul) * 8 / ((
ngoSfirsvij: LIO p’rr%:]sergi:i)é(:\e Mbps mace_pdus_2ms_tti * 0.002 +
mace_pdus_10ms_tti *0.01) * 1000 ) )
(User Tput) en carga
NUmero de prcla\lmug:j;o de
usuarios DL \ # M1000C284 / M1000C285
usuarios en
3G
descarga
NUmero de prcly\lmug:j;o de
usuarios UL . # MT1000C286 / M1000C287
usuarios en
3G
carga
((((M1001C22 - M1001C23 + M1001C32 -
M1001C33 + M1001C40 - M1001C41 -
‘2 M1001C5862 - M1001C553 - MT1001C558 +
Accesibilidad dzcﬂgfr:g'ggs o M1006C254 ) / ( M1001C22 + M1001C32 +
3G Voz . > M1001C40 - MT1001C573 - M1001C578 -
exitosas M1001C582 - M1001C562 - M1001C553 -
M1001C558 - M1001C617 + M1006C253) ) * (
M1001C115/M1001C66)) * 100)
100 * (M1001C144 + M1001C145 + M1001C146
+M1001C147 + M1001C148 + M1001C150 +
o Proporcion M1001C392 + M1001C690) / (M1001C136 +
Reffg't\)/'gczjod dellamadas | % M1001C143 + M1001C144 + M1001C145 +
interrumpidas M1001C146 + M1001C147 + M1001C148 +

M1001C150 + M1001C392 + M1001C644 +
M1001C647 + M1001C650 + M1001C690 )
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CATEGORIA KPI UNIDAD FORMULA
Trgf\'/csz 3G |nafico de voz| B M1001C199 / (100 * 3600 )
Disponibilidad Disponibilidad 9% ((M1000C178 - M1000C378) / M1000C180) *
3G 100
2G Huawei:
CATEGORIA KPI UNIDAD FORMULA
Accesibilidad greofeiirgfe“s o | (A9002 + A9202 + A9102 + A9302) / ( A900]
2G Datos . ? +A9201 + A9101 + A9301 ) ) * 100
exitosas
Retenibiidad greofe‘;irgfe: ((A9006 + A9007 + A9206 + A9207 + A9118 +
) ) % A9318) / (A9002 + A9202 + A?102 + A9302)
2G Datos intferrumpid ) * 100
as
{((L9002*23+1.9203*34+1.9204*40+19205*54)*1
024/1024/8)+((L9102*23+L9103*34+L9104*40+
Volumen de L9105*54)/1024/1024/8)}+{((L9202*22+19203*
Trafico 2G Hafico de | MBvies 28+19204*37+L9205*44+19206*56+1.9207*74+L
Datos datos Y 9208*56+1.9209*68+19210*74)/1024/1024/8) +
((L9302*22+1.9303*28+1.9304*37+1L9305*44+19
306*56+L9307*74+19308*56+L9309*68+L9310*
74)/1024/1024/8)}
Infegridad Tasa
del Sgervicio promedio (L9211 * {22} + 19212 * {28} + L9213 * {37} +
2G Datos DL de Kbos L9214 * {44} + 19215 * {56} + L9216 * {74} +
total (Cel fransmision P L9217 * {56} + L9218 * {68} + L9219 * {74}) * {8}
en / ({1024} * 1.9235)
Tput)
descarga
. Tasa N . .
Intfegridad romedio (L9311 * {22} + L9312 * {28} + L9313 * {37} +
del Servicio P de KODS L9314 * {44} + 19315 * {66} + L9316 * {74} +
2G Datos UL transmisién P L9317 * {56} + L9318 * {68} + (L9319 * {74} ) *
(Cell Tput) on carga {8} / ({1024} * L9336)
Intfegridad Tasa .
L promedio
del Servicio de
2G Datos DL | L Kbps 19528/(L9527*8*1024)
ransmision
total (User
Tout) en
descarga
Infegridad rcIr?wseOdio Kiops 19424/(L9423*8*1024)
del Servicio P P

de
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descarga

CATEGORIA KPI UNIDAD FORMULA
2G Datos UL | transmisidn
(User Tput) en carga
ProBOrCioN {100}* (1-(A300K/(CA300J+A300K+A300H))) *
Accesibilidad de IIgmodos % (1-(K3001/K3000)) * (1-
2G Voz oxXtOSas ° (CM30/(K3003+(H3600-H3620))) * (1-
(K3011A/K30T10A))
Proporcion
Retenibilidad | de llamadas o N
2G Vor inferrumpid % (CM33 / (K3013A + K3013B)) * 100
as
Trafico2G | Traficode | o) | AR3551A + AR3551B + AR3552A + AR35528
Voz vOz
Disponibilidad | Disponibilida % (CR373 /GP)* 100
2G d
2G Ericsson:
CATEGORIA KPI UNIDAD FORMULA
Accesibilidad greofe‘;irgfer; , ( ( PREJTFI + PREJOTH + FAILDLTBFEST ) / (
2G Datos ) ° PSCHREQ + DLTBFEST ) * 100 )
exitosas
. Proporcion 100 * ( (AULREL) + (OTHULREL) + (LDISRR) +
Re;g”['%'fggd de sesiones | ., (LDISOTH) ) / ( ( (PSCHREQ) - (PREJTFI) -
(DL+UL) interrumpid ° (PREJOTH) ) + ( (DLTBFEST) -(FAILDLTBFEST) -
as (FAILDLANSW) ))
Volumen de (60 * ( VOLULSTRACC + ULINTBGVOL +
Trafico 2G téfico de | MBvtes LLCVOLULEIT + DTMULSTRDATA ) / (8 * 1024 *
Datos dotos YIS | PERLEN ) ) + (60 * ( DLSTRVOL + DLINTBGVOL
) / (8 * 1024 * PERLEN))
Intearidad Tasa ( ( (INTTOBREGPRSTBF + INTT5BREGPRSTBF +
del Sgervicio promedio INT20BREGPRSTBF + INT25BREGPRSTBF +
2G Datos DL de Kbos INT3OBREGPRSTBF + INT35BREGPRSTBF +
total (Cel tfransmision P INTA0BREGPRSTBF + INTA5BREGPRSTBF +
Tout) en INTSOBREGPRSTBF + INTSSBREGPRSTBF ) / 8) *

8) / 3600
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CATEGORIA KPI UNIDAD FORMULA
Intfegridad Tasa ,
L promedio
del Servicio de Kops | ((MCIOULACK /(1024*8))*8) /3600
2G Datos UL s
fransmision
(Cell Tout)
en carga
Intfegridad Tasa .
o Sariee | Promedio DLTHPTEGTHR + DLTHP2EGTHR +
20 Detos DL de | yoos DLTHP3EGTHR + DLBGEGTHR /
toral (User | Transmision DLTHPTEGDATA + DLTHP2EGDATA +
en DLTHP3EGDATA + DLBGEGDATA
Tout) 5
escarga
Integridad Tasa ULTHPTEGTHR + ULTHP2EGTHR +
del Servicio pro’ged'o " ULTHP3EGTHR + ULBGEGTHR /
2G Datos UL Tmsrﬁisién s ULTHPTEGDATA + ULTHP2EGDATA +
(User Tput) ULTHP3EGDATA + ULBGEGDATA
en carga
ProporCion 100 * ( 1- (CCONGS / CCALLS) ) * (1 - ((
Accesibilidad | ( GPEET || CDISSS + CDISQA + CDISTA ) / CMSESTAB ) )
2G Voz ot * ( (TFCASSALL + TFCASSALLSUB +
THCASSALL + THCASSALLSUB ) / TASSALL )
Proporcion ((TFNDROP+THNDROP+THDROPSUB+TFNDRO
Retenibilidad | de llamadas % PSUB) /
2GVoz | interrumpid ° | (TFCASSALL+TFCASSALLSUB+THCASSALL+THC
as ASSALLSUBY)*100
T“’f\'/co 26 | Traficode | i | (O TFTRALACC/360) +(pmTHTRALACC/360)
oz VOZ
D'Spogg”'d"d D'Spog'b"'do % | 100-(100* (TDWNACC / TDWNSCAN))
2G Nokia:
CATEGORIA KPI UNIDAD FORMULA
( (NO_RADIO_RES_AVA_UL TBF +
NO_RADIO_RES_AVA DL TBF )/ (
REQ_1_TSL_UL + REQ 2 TSL_UL +
REQ_3_TSL_UL + REQ_4 TSL_UL +
ProporCian REQ 5_TSL_UL + REQ_6_TSL_UL +
Accesibiidad | [PPOCON | REQ_7_TSL_UL + REQ_8 TSL_UL +
2G Datos o REQ 1 TSL DL + REQ 2 TSL DL +

REQ_3_TSL_DL + REQ_4_TSL DL +
REQ_5_TSL_DL + REQ_6_TSL DL +
REQ_7_TSL DL + REQ_8_TSL DL +
REQ_9 TSL DL + REQ_10_TS_LDL +
REQ_11_TS_LDL + REQ_12_TS_LDL)) * 100
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CATEGORIA

KPI

UNIDAD

FORMULA

Retenibilidad Proporcion ( ( DL_TBF_REL_DUE_NO_RESP_MS +
2G Datos de sesiones % UL_TBF_REL_DUE_NO_RESP_MS) /
interrumpidas (NBR_OF_DL_TBF + NBR_OF_UL_TBF)) * 100
Volumen de ((RLC_DATA_BLOCKS_DL_CS1 * 20 +
Trafico 2G fraficode | MBytes RLC_DATA_BL OCKS_DL_CS2*30) /1,024)
Datos datos + ((RLC_DATA_BLOCKS_UL_CS1 * 20 +
RLC_DATA_BL OCKS_UL_CS2*30)/1,024)
(((DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MQODE) * 22 - 1
+ (DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MODE) * 28 - 2
+ (DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MODE) * 37 - 3
+ (DL_RLC_BLOCKS_IN_ACK_MODE +
Integridad Tasa DL_RLC_BLOCKS_IN_UNCAK_MODE) * 44 - 4
del Servicio oromedio de + (DL_RLC_BLOCKS_IN_ACK_MODE +
2G Datos DL HranSMISIGN Kbps | DL_RLC_BLOCKS_IN_UNCAK_MODE) * 56 - 5
total (Cell en descarga + (DL_RLC_BLOCKS_IN_ACK_MODE +
Tput) DL_RLC_BLOCKS_IN_UNCAK_MQODE) * 74 - 6

+ (DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MODE) * 56 - 7
+ (DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MODE) * 68 - 8
+ (DL_RLC_BLOCKS_IN_ACK_MODE +
DL_RLC_BLOCKS_IN_UNCAK_MODE) * 74 -
9) * 0.008) / 3600
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CATEGORIA

KPI

UNIDAD

FORMULA

((((UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 22 - 1
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 28 - 2
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 37 - 3
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 44 - 4

('jrglesgersicc’% ron:‘;;‘i’o o + (UL_RLC_BLOCKS_IN_ACK_MODE +
26 Datos UL pmnsmisién Kbps | UL_RLC_BLOCKS_IN_UNCAK_MODE) * 56 - 5
ol Tou bl + (UL_RLC_BLOCKS_IN_ACK_MODE +
P 9 UL_RLC_BLOCKS_IN_UNCAK_MODE) * 74 - 6
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 56 - 7
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 68 - 8
+ (UL_RLC_BLOCKS_IN_ACK_MODE +
UL_RLC_BLOCKS_IN_UNCAK_MODE) * 74 - 9)
* 0.008) / 3600)
Infegridad Tasq
del Servicio . ( sum (VWTHR_NUMERATOR _EDGE_4 DL) * 8
promedio de
2G Datos DL Hransmision Kbps )/ (sum
total (User (VWTHR_DENOMINATOR_EDGE_4_DL) * 10)
en descarga
Tout)
Infegridad Tasa ( sumn (VWTHR_NUMERATOR _EDGE_4_UL) * 8
del Servicio | promedio de
2G Datos UL | transmision Kbps )/ (surm
(VWTHR_DENOMINATOR_EDGE_4_UL) * 10)
(User Tput) en carga
BroBOrCion ( (SUCC_TCH_SEIZ_CALL_ATTEMPT /
Accesibilidad | 7 ”'gmo s | o TCH_REQUESTS_CALL_ATTEMPT ) * ( 1 - (
2G Voz o ° | SDCCH_BUSY_ATT / SDCCH_SEIZ_ATT))) *

100
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CATEGORIA

KPI

UNIDAD

FORMULA

((TCH_RADIO_FAIL -
TCH_REL_DUE_RAD_FAIL PH_2 3 +
TCH_RF_OLD_HO + TCH_LAPD_FAIL +
TCH_BTS_FAIL + TCH_USER_ACT +
TCH_BCSU_RESET + TCH_NETW_ACT +
TCH_ACT_FAIL_CALL + TCH_ABIS_FAIL_OLD

Retenibilidad dzagﬁ:‘;'ggs o | +TCH_TRFAILOLD) / (TCH_RADIO_FAIL -
26Voz | TCH_REL_DUE_RAD_FAIL PH 2 3 +
TCH_RF_OLD_HO + TCH_LAPD_FAIL +
TCH_BTS_FAIL + TCH_USER_ACT +
TCH_BCSU_RESET + TCH_NETW_ACT +
TCH_ACT _FAIL_CALL + TCH_ABIS_FAIL_OLD
+ TCH_TR_FAIL_OLD + TCH_NORM_RELEASE )
Y * 100
Trgf'\fooz 2G| 1afico devoz|  Ei AVE_BUSY_TCH / RES_AV_DENOM14
Disponibilidad | ~ . .- 100 * (1 - (BCCH_DOWNTIME / (
2G Disponibilidad| % BCCH_DOWNTIME + BCCH_UPTIME) ))
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