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Accessibility (1) — RRC Setup Success Rate

> RRC Setup Success Rate (service)

The RRC setup procedure is trigged by different reasons as identified by the establishmentCausfeld in
the RRCConnctionRequest message: emergencyhighPriorityAccessnt-Access, méignallingmo-Data,
delayTolerantAccess-v1020.

The UE sets the establishmentCausand received by eNodeB. Causes except mo-Signallingare

categorized as service related ones, and the cause of mo-Signallings categorized as signal related ones

This KPI evaluates the RRC setup success rate with service related causes in a cell or cluster.
RRC_SSR.. .= RRC_ ConnectiorBuccess, icc 3 100%

RRC_ ConnectiorAttempt,, e

UE | eModeB

> RRC Setup Success Rate (Signal)

RRC Connection Reguest

This KPI evaluates the RRC setup success rate with signal related
causes (mo-Signallingin a cell or cluster. |« RRC Connection Setup

&

RRC Connection Setup Complete

RRC ConnectiorSucces%na,3 100%
(0]
RRC_ Connectiottempt,,,.,

RRC_SSRy..=
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Accessibility (2) — Counter Mapping for RRC SSR

= KPI- Parameter in KPI Mapped Counters (Described in the
Formula~ Reference [6])~
RR.C Setup Success BEECConnectionAtte L.EBC.ConnEeg.Att. Emc +
Fate (Service)» mptservice « L REC ConnReg. Att. HighPri +

L.ERC ConnReg. Att.Mt+
L.ERBC.ConnEeqg.Att.MoData+

L.REBC.ConnReg.Att.DelavTole

EFECConnectionSuce | L.ERC.ConnEeqg.Succ.Eme +
esgsservice L.REBC. ConnReq.Succ. HighPri+
L.ERBC.ConnEeqg.Succ. MWt +
L.ERBC.ConnEeg.Succ.MoData+
L.ERC.ConnPReqg.Succ.DelavTols

UE | eNodeB

RRC Connection Request L.RRC.ConnReq.AttX

RRC Connection Setu
|~ P

RRC Connection Setup Complete L.RRC.ConnReq.Succ X

Hotele!
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Accessibility (3) — QCI Definition
» LTE-SAE QoS Class Identifier

5

There are 9 QCls defined in 3GPP TS 23.203. Each of QCI has its QoS requirements, and each E-RAB will
has the attribute of QCI.

acl Re=ourc Fa: ket D=y F==ket Emor

e Type | P79 | Bdget [UE 4 P-GW] | Loss Rate Example of Sendces

1
2
3
4
5 1 100m= 10-G IS Signalling
Wideo (Buffersd Stre aming);
m= o -baszed (e.g. vaww, &-mail, , ftp, p2p file shanng,
6 & 300 10-5 TCP-basedr il, chat, ftp, p2p file shaii
progressive video, etc’)
Wi e,
T Hon-BR | 7 1Mms= 10-2 Wideo (Live Streamingl,
Interadive S aming
Wideo (Buffersd Stre aming);
8 = B00ms= 10-6 TCP-baszed (e.q. v, e-mail, chat, ftp, p2p file sharnng,
progressive video, etc’)
9 = Best effort
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Accessibility (4) — ERAB Setup Success Rate

»VoIP ERAB Setup Success Rate | | Lonos | |

RRC Connection
Request

RRC Connection
Selup

This KPI can be used to evaluate the ERAB setup success " RRC Connecion
rate of VoIP service (QCI 1 service) in a cell or cluster.

Y

Initial UE Message

Initial Contesxt

N . - Setup Reguest
VolP_ ERAB_ SSRVOIP— ERAB SetupSuccengO% Sevuriy Mod &

Reconfiguration

VolP_ ERAB_ SetupAttempt ““"RRC Connection

Security Mode
Complete
RRC Connection
Reconfiguration Complete |

Initial Context

> ERAB Setup Success Rate (All) Selwp Response
This KPI can be used to evaluate the ERAB setup success uE eNode MME
rate of all services including the VoIP service in a cell or
a Cl USter » E-RAB Setup Request
®
ERAB_ SSR AL)_: ERAB— Setupsucce Ot ____Radio Bearer Setup
ERAB _ SetupAttempt
E-RAE Setup Response
)
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Accessibility (5) — Counter Mapping for ERAB SSR

n KPI- Parameter in KPI Mapped Counters (Desaibed in

Formula+ the Reference 1)+~

ERAB Setup Success VoIPERABSstupAtt | L.E-RAB AtEst. QCT. 1+

Rate (VoIP)+ empt #
YoIPERABSetunSue | LE-RAB SuccEst QCI1¢
GRS

ERAB Setup Success | ERABSstupAttempt | LE-RAB AUEste

Rate (All)«
ERABSstupSuceessy | L.E-RAB.SuccEsts

tempt
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" RRC Connection
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RRC Connection ERAB Setup SU
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ccess Counter

Vv

UE

ERAB SETIIp AT

ounters

1
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Accessibility (6) — Call Setup Success Rate

VoIlP__ CSSR

5

»VoIP Call Setup Success Rate (VoIP CSSR)

This KPI evaluates the success rate of the whole setup procedure for VolIP service (QCI 1
service) in a cell or cluster, which mainly includes three phases : RRC setup phase, S1
Signaling connection establishment phase and VolP E-RAB setup phase:

RRC__ ConnectionSuccegg.. , S1SIGConnectionEstablishSuccess VolP EBABupSaccessioo%
RRC__ ConnectionAttempt,.. 1S SIGConnectionEshBbBitempt VolP_. ERAB SetupAttempt

CSSR AL)= RRC_ ConnectionSuccegsg.., S1SIGConnectionEstablishSuccess ERAB SemBSSiOO%
RRC_ ConnectionAttempt,.. 1S SIGConnectionEshlltempt ERAB SetupAttempt

> Call Setup Success Rate (ALL)

This KPI can be used to evaluate the call setup success rate of all services including the VolP
service in a cell or a cluster. This KPl mainly includes three phases : RRC setup phase, S1 Signaling

connection establishment phase and service E-RAB setup phase:
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Accessibility (7) — Counter Mapping for CSSR

= KPL-

Parameter in KPI Mapped Counters (Described in the
Formula« Reference [6])

RR.C Setup Success
Rate (Service)«

RRCConnecctionAtte | L.RRC.ConnRea.Att.Eme +
mpiservice © L.ERC.ConnReg. Att.HichPri +
L.ERC.ConnReg. Att. Mt +
L.ERC.ConnBeg. Att.MoData+
L.ERC.ConnPReg. Att.DelavTols

RRCConnectionSucc | L.LERC.ConnReg.Succ.Emec +
essservice < L.RRC.ConnReq.Succ. HigchPri +
L.ERC.ConnReqg.Succ Mt +
L.ERC.ConnEeg.Succ.MoData+
L.RRC.ConnReqg.Succ.DelayTol-

i3

= KPI+~ Parameter in KPI Mapped Counters (Described in
Formmla+« the Reference [E1)+
ERAB Setup Success VolPERABSstupAft | LE-RAB AnEst QCI 1o
Rate (VolP)« smpt ¥
VolPERABSsnmSue | L.E-RAB. SuccEst.QCL 1+
CEssv
ERAB Setup Success ERABSstupaAtismpte | LE-RAB AMEst
Rate (Al
ERABSstupsuceess” | LE-RaAB.SuccEsts
= KIPT~ FParameter in KPI Mapped Counters (Described in the
Formula«~ Reference [6])~
S515IGConnectionEst | L.S1Sig. ConnEst. Atte
ablish Attempte
515IGConnectionEst | L.51Sig. ConnEst.Succe
ablishSuccesse
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Retainability (1) — Call Drop Rate
»>VolIP Call Drop Rate

This KPI can be used to evaluate the call drop rate of VolIP service (QCI 1 service) in a cell or cluster, the call drops
happen when eNode initiate active ERAB (with data in buffer) release process by ERAB Release IndicationUE
Context Release Requestssage with Cause field with abnormal reasons (the cause other than : Normal Release,
Detach,Usemactivity,csfallback triggered, UE Not Available For3&8vice,omter-RAT redirectiopand all of the
other E-RAB releases are consider as normal E-RAB release. voip cpr=Y°!P_ERAB_AbnormalRelease

VolP__ ERAB_ Release > 100%
»>Call Drop Rate(ALL) — —

eModeB ‘ MME | | eModeB ‘ MME
This KPI can be used to evaluate the call drop rate of all services
. . . E-RAB RELEASE UE CONTEXT
a cell or a cluster, mcIIlécl:l:énA%Vol'lz\%erwce.aR | INDICATION - RELEASE REQUEST _
normaRe leas
CDR( ALL) = i 1009 | |
ERAB_Release @ @®

»Call Drop Rate(Always Online)

This KPI can be used to evaluate the call drop rate of all the services, including the VolP services, when the always
online state is active. In always online state, the E-RAB number of UE entering the un-synchronous state from

synchronous state will be considered for the KPI calculating. _
AlwaysOnline  CDR: ERABAbnormaIReleaseOfAIwaysOnIIQL%o%

ERABRe leaseOfAlwaysOnline
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Retainability (2) — Counter Mapping for Call Drop Rate

i3

= KPL~ Parameter in KPI Mapped Counters (Described in

Formmla+ the Reference [51)+

Call Drop Rate (WoIP)+ | ¥VplPERABAbnorma | L.E-RAB AbnormRel QCI 1+
Belgase «
WplPERABREeleases | LE-FAB AbnormRel QCI 1 + &

L E-FAB NormRel QCI.1+

Call Drop Rate (ALL)< | ERABAbnromalRele | L E-RAB.AbnormRale
aser
ERABRslsases LE-RAB. AbnormBel -

L.E-RAB NormRsle

= KPIe Parameter in KPI Mapped Counters (Described in the
Formula+~ Reference [6])«
Call Drop Rate ERABAbnromalRele | L.E-RAB. AbnormRel+~
(Alwawys Online)« ascOfAlwavsOnlings
ERABReleascQfAlw | L.LE-RAB. AbnormRel +
ayvsOnline~ L.E-RAB.NormPRcl-

L.E-RAB Release.Unsyn+
L.E-RAB Release.Syn2Unsyne

Normal and Abnormal

release Counters based on

the cause
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| eMNodeB

| MME | eMNodeB | MME
E-RAB RELEASE UE CONTEXT
INDICATION RELEASE REQUEST
Normal and Abnormal
) & release Counters based on
the cause
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Retainability (3) - Call Setup Complete Rate
»>VolIP Call Setup Complete Rate (VolP CSTR)

This KPI evaluates the call Setup Complete Rate for VolP service (QCl 1 service) in a cell or cluster,
which means the rate of the VoIP service can be normally terminated once user do the attempt to
setup the service. And it can include 4 phases: RRC setup phase, S1 Signaling connection
establishment phase, VolP E-RAB setup phase and VolP service E-RAB release phase;

RRC __ ConnectionSuccegs.. , S1SIGConnectionEstablishSuccgss VolP ERABupSeiccess VolP ERAB Normie Ieg:i%o%

VoIP_ CSTR=
- RRC__ ConnectionAttempt,.. 1S SIGConnectionEghbttempt VolP_ ERAB SetupAttempt IRV/o ERAB__ Release

»Call Setup Complete Rate (ALL)

The similar as upper KPI, this KPI will evaluate the success rate in totally for 4 phases: RRC setup phase,
S1 Signaling connection establishment phase, service E-RAB setup phase and service E-RAB release
phase;
CSTR AL)= RRC_ ConnectionSuccesg.., SLSIGConnectionEstablishSuccess ERAB SetupSs ERAB Normdte Ieas_e%o%
RRC_ ConnectionAttempt,.. 1S SIGConnectionEshBitempt ERAB  SetupAttempt ERARe lease

»Call Setup Complete Rate (Always Online)

The similar as upper KPI, this KPI will evaluate the success rate in totally for 4 phases: RRC setup phase,
S1 Signaling connection establishment phase, service E-RAB setup phase and service E-RAB release

phase (when the always online state is active);

RRC_ ConnectionSuccgsgg.., SLSIGConnectionEstablishSuccess ERAB  SetgpSg ERABAbnormalReleaseOfAls@yline, 100%
RRC_ ConnectionAttempt,.. 1S SIGConnectionEshBitempt ERAB SetupAttempt ERABRe leaseOfAlwaysOnline

CSTR AlwaysOnline=
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Retainability (4) - Counter Mapping for CSCR

=KPIo Parameter in KPI Mapped Counters (Descaibed in =KPI~ Parameter in KPI Mapped Counters (Described in
Formmula+ the Reference [¢1)+ Fo lae the Reference 51}
RER.C Setup Success RRCConnectionAtte L RRC ConnReq Att Emc + N
Rate (Service)o mptservice L.RRC.ConnReq. Att. HighPri + Call Drop Rate (WVolP)+ | VolPERABAbnorma | LE-RAB AbnormRel QCI. 1+
L RRC.ConnFReq At M+ 1Rglease +
L RRC ConnReq Att MoData«
VoIPERABReleases | L E-RAB AbnormRel QCI 1 = «
RRCConnectionSucce | LRRC. ConnReq. Succ. Emc +
essservice + L. RRC.ConnFeq.Succ. HighPri + L.E-FAB. NormRel QCI. 1+
L RRC ConnReq. Succ. Mt =
L.RRC.ConnReq.Succ. MoData« Call Drop Rate (ALL}~ | ERABAbnromalRels | LE-EAB. AbnormBels
asg+
nKPI- Parameter in KPI Mapped Counters (Descaibed in ERABRsleases LE-RAB. AbnormPBel -
Formmla+ the Reference 1)+ L E-RAB NormReal+~
ERAB Setup Success VolPERABSstupALlL | LE-RAB AttEst. QCL. 1+ = KPI- Parameter in KPI Mapped Counters (Described in the
Rate (VoIP)» empt # Formula«- Reference [6])«
VoIPERABSetupSue | LE-RAB SuccEst. QCI 1+ Call Drop Rate ERABAbnromalRele | L.E-RAB.AbnormRel~
cesse (Always Online)« aseOfAlwayvsOnlinee
ERABReleaseOfAlw | L.E-RAB. AbnormRel +
ERAB Setup Success ¢ | LE-RAB.AES® aysOnlines L.E-RAB.MNormRel-
Rate (Al ERABSstupSucress® | LE-RAB.SuccEste L E-RAB.ReleaseUnsyn™
i L.E-RAB.Release.Syn2Unsyne
= KIPT~ FParameter in KPI Mapped Counters (Described in the
Formula«~ Reference [6])~
S515IGConnectionEst | L.S1Sig. ConnEst. Atte
ablish Attempte
515IGConnectionEst | L.51Sig. ConnEst.Succe
ablishSuccesse
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Mobility (1) — Intra-LTE Handover (Out) Success Rate

»Intra-frequency Handover Out Success Rate

i3

[oe ]

IntraF _ HOOut _SR=

InterF _ HOOut_ _SR=

Measurement Report

-

S-eNodebB I

@ Handover Request

This KPI can be used to evaluate the intra-frequency handover
out success rate in a cell or cluster.

IntraF _ HOOutSuccss
IntraF _ HOOutAttenpt

» Inter-frequency Handover Out Success Rate
This KPI can be used to evaluate the inter-frequency handover

out success rate in a cell or cluster.
InterF _ HOOutSuccss

3100%

InterF _ HOOutAttenpt

RRC Connection

-

___H andowver Reguest ACK

Reconfiguration

A

G

i}

Sh Status Transfer

RRC Connection Reconflguration Complete

_ UE Context Release

-

—

1 i i
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T-eMNodeB I

I Handowver Decide

I UE eMod sBl

-

Measurement Report

I Handover Decide

A
qRRC Connection Reconfiguration Q

RRC Connection
Reconfiguration Complete

| UE eModebB MME

Measurement Report
o I Handover Decide

@) Handover Required _

RRC Connection
Reconfiguration

Handowver Command

B

®

UE Context
Release Command

1 ® 1
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Mobility (2) — Counter Mapping for Intra-LTE HO SR

(o= ]

S-eNodeB I

Measurement Report

RRC Connection
Reconfiguration

-

|'T'—|=_-N odeB I
| Handowver Decide
A

Handowver Request +
__Handcterﬂbauest AT
~ .-

RRC Connection Reconflguration Complete PR

CBD S Status Transfer
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_ UE Context Release

S

7
Measurefent Report
- -

/’
” eMNodeB
-

KPI Parameter in KPI Mapped Counters (Described in
Formula the Reference [6]) I UE eNodaBI
Intra-frequency IntraFreqHOOutAtte L HHO IntraeINB IntraFreq . Exec AttOut
Handover Out Success mpt + Measurement Report -
Rate L HHO IntereNB IntraFreq Exec AttOut | Handowver Decide
IntraFreqgHOOutSuce | LHHO IntraelNB IntraFreq ExecSuccO
ess ut + A
L HHO IntereNB IntraFreq.ExecSuccO - RRC Connection Reconfiguration
ut
Inter-frequency InterFregHOOutAtte L HHO IntraeINB InterFreq . Exec AttOut R iﬁcu?a?:z:ﬂeg;?: lete” v e
Handover Out Success mpt + 9 F:
Rate L HHO . IntereINB InterFreq Exec AttOut - -
InterFreqHOOutSuce | LHHO IntraelNB InterFreq ExecSuccO _- -7 v
ess ut + —_— PR e
L HHO IntereINB InterFreq ExecSuccO . - _’ ‘
ut - - e
s 7

MME

@

e I Handover Decide

Handover Required

~
R\Rbﬂgnnection

-

Handover Command

Reconfiuration

T ®

UE Context
Release Command

- e
el
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Mobility (3) - Intra-LTE Handover In Success Rate

»Handover In Success Rate Measurement Report -
I Handowver Decide
This KPI can be used to evaluate the handover in success @)
rate in a CE” or cIuster. *RRC Connection Reconfiguration
RRC Connection B)
Reconfiguration Complete -

HOIn sR= 9QInSucces, ;44
- HOINnAttemp Ec?

| UE S-eNodeB MME T-eNodeB I

| UE | S-eModeB
Measurement Report Measurement Report
e IHandover Decide ‘J Handover Decide
Handover Required
Handover Request # __Handover Reguest
< ﬂD
. Handover Request ACK
IERC (r:rﬁn:s;;;;;nn #andcver Request ACK RRC Connection __ Handover Command |
| =conmg @ _ _ Reconfiguration h @
SMN Status Transfer - RRC Connection Reconfiguration Cgmplete o
RRC Connection Reconflguration Complete @)
Ll _ Handowver Notify
(:CD __ UE Context Release i
il Command
—E Context Release |
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Mobility (4) - Counter Mapping for Intra-LTE HO In SR

| UE eModeB

KPI Parameter in KPI Mapped Counters (Described in
Formula the Reference []) Measurement Report >
I Handover Decide
Handowver In Success HOInAttempt L HHO IntraeINB ExecAttln +
Rate L HHO IntereNB ExecAttIn A
~_RRC Connection Reconfiguration
HOInSuccess L HHO IntraeNB ExecSuccln + -
L HHO IntereNB ExecSuccln RRC Connection
Reconfiguration Completer v
- - - v
B ——— - - ” -
- e

| UE |S—eNndeB

Measurement Report

- -
-
- :’
_-- UE S-eNodeB | - MME T-eNodeB
-

Measurement Report _ 1
-7 7| ] Handover Decide

-
-

- |Handover Decide

Handover Request -7 Handover Required
Pie ®| Handover Request
- - -
S~ -
-, 7 F o
. - R
RRC Connection Jlandcwer Request ACK " P i [P Handover Request ACK
| Reconfiguration RRC Connection __ HandovelCommagd_ [~
B Reconfiguration - Tt e—a @
SN Status Transfer =>
. . - RRC Connection Reconfiguration Cgmplete
RRC Connection Reconfiguration Complete -
o EE N e e ey » (©)
C@ __ Handover Notify
_, UE Context Rel i
‘ UE Context Release | - Command
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Mobility (5) — Inter-RAT Handover Success Rate

» Inter-RAT Handover Success Rate (LTE to WCDMA)

| UE |eNodeB
. . M t R rt
This KPI can be used to evaluate the inter-RAT handover success rate e ™1 ] Handover Decids

from LTE to WCDMA in a cluster.

G -
Handover Required
q >

MME

IRATHO_L2W _SR., = IRATHO _ LZN_SuccessOlétloo% . Eungg?ﬂiligofnr;n;nd

IRATHO_L2W __ AttemptOut

IRATHO_L2G SR, = IRATHO_L2G _ Succes
IRATHO_L2G _ Attemg

B

»Inter-RAT Handover Success Rate (LTE to GERAN)

Handowver command

UE Contaxt
Release Command

This KPI can be used to evaluate the inter-RAT handover success rate from LTE to GERAN in a cluster.
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Mobility (6) — Inter-RAT Handover Success Rate

» Inter-RAT Handover Success Rate (LTE to CDMA2000)

This KPI can be used to evaluate the inter-RAT handover success rate from
LTE to CDMA2000 in a cluster.

IRATHO_ L2C_ SR, = IRATHO__ L2C_ SuccessOu;looc% Measurement Report __| ‘
IRATHO_ L2C_ AttemptOut | <] Handover Decide

Handover From EUTRA(A)
Preparation Request

UL Information Transfek UL S1 COMA2000

Tunneling

-
DL S1 CDMAZ2000

- Tunneling
Mobility From -

EUTRA Command

B
C UE Context Release
Command

|-t

T
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Mobility (7) —

e

= K PI+~

Parameter in KPI
Formmla+

Mapped Counters (Described in
the Reference [£1)+

Inter-RAT Handowver
Out Success Rate (LTE
to CDMAN

IRATHO 12C Atte
mpt +

LIRATHO E2C ExecAttOuts

IRATHO_12C_Suce
ess

LIRATHO E2C ExecSuccOnts

Inter-FAT Handowver
Out Success Rate (LTE
to WCDNMA)

IRATHO 12W Atte
mpt +

LIRATHO E2W ExecAttOuts

IRATHO L2W_
Ccessd

Suc

LIFATHO E2W ExecSuccOut+

Inter-F AT Handowver
Ot Success Rate (LTE

to GERAN)+

IRATHO 12G Ate
mpt +

LIRATHO E2G ExecAttOuts

IRATHO_12G_Succ
ess

LIRPATHO E2G ExecSuccOnts

Coe ]

Measurement Report

|eNodeB

Mobility From

-

MME

B point, HO attempt, and

Counter Mapping for Inter-RAT HO SR

(o]

eModeB I

Measurement Report

__Preparation Request

Handover From EUTRA@)

o | Handover Decide

EUTRA Command -

I Handowver Decide

@ i
Handover Required_ -~
9 - -
Handowver comimand

-
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B UE Context
~_ Release Command

Qistinguisklthe target system by an
St SY GngeiiRATdType ¢ Ay

UL Information Transfer

M D\bﬂitz From

_ EUTRA Corngnand

UL S1 CDMAZ000
Tunneling

MME

—

DL S1 CDMAZ000
Tunneling

-

C point, HO B
Success

A B
UE Context Release
- Command
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