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	1st Modified Section


4.1.7
EPS paging procedures
The three measurement types defined in clauses 4.1.7.n are subject to the "2 out of 3 approach".

4.1.7.1
Attempted EPS paging procedures

a) This measurement provides the number of attempted PS paging procedures initiated at the MME. The initial paging procedures as well as the repeated paging procedures are counted.
b) CC.

c) Incremented when an EPS paging procedure is started i.e. at the transmission of the first "Paging" message (TS 36.413 [4]) from the MME to the eNodeB, which are counted when paging area is smaller than or equal to one TA.

d) A single integer value.

e) MM.PagingEpsAtt

f) TA, specified by a concatenation of the MCC (Mobile Country Code), MNC (Mobile Network Code), TAC (Tracking Area Code).
g) Valid for packet switching.

h) EPS.

4.1.7.2
Successful EPS paging procedures

a) This measurement provides the number of successful PS paging procedures initiated at the MME. The initial paging procedures as well as the repeated paging procedures are counted.
b) CC.

c) Incremented when a paging_response is received by the MME from the UE as response to an EPS PS paging procedure (Receipt of "SERVICE REQUEST" message with Service Type = Paging Response from the UE (TS 24.301 [3])) , which are counted when paging area is smaller than or equal to one TA.

d) A single integer value.

e) MM.PagingEpsSucc

f) TA, specified by a concatenation of the MCC (Mobile Country Code), MNC (Mobile Network Code), TAC (Tracking Area Code).
g) Valid for packet switching.

h) EPS.

4.1.7.3
Failed EPS paging procedures

a) This measurement provides the number of failed PS paging procedures initiated at the MME, i.e. EPS paging procedures that time out. The initial paging procedures as well as the repeated paging procedures are counted.
b) CC.

c) Incremented when an EPS PS paging procedure times out, which are counted when paging area is smaller than or equal to one TA.

d) A single integer value.

e) MM.PagingEpsFail

f) TA, specified by a concatenation of the MCC (Mobile Country Code), MNC (Mobile Network Code), TAC (Tracking Area Code).
g) Valid for packet switching.

h) EPS.
4.1.8
MME control of overload related measurements for EPC
4.1.8.1
Attempted Overload Start procedure
a) This measurement provides the number of attempted Overload Start procedures. 
b) CC.

c) Transmission of "OVERLOAD START" message From MME to each eNodeB(TS 23.401[5], TS 36.413 [11]).

d) A single integer value.

e) NM.OverLoadStartAtt.

f) MMEFunction. 
g) Valid for packet switching.

h) EPS.

4.1.8.2
Attempted Overload Stop procedure
a) This measurement provides the number of attempted Overload Stop procedures.
b) CC.

c) Transmission of "OVERLOAD STOP" message From MME to each eNodeB(TS 23.401[5], TS 36.413 [11]).

d) A single integer value.

e) NM.OverLoadStopAtt.

f) MMEFunction.
g) Valid for packet switching.
h) EPS.
4.1.9
EMM-Registered subscribers
4.1.9.1 
Mean number of EMM-Registered subscribers
a)
This measurement provides the mean number of EMM-Registered state subscribers.

b)
SI.

c)
This measurement is obtained by sampling at a pre-defined interval the number of EMM-Registered subscribers in a MME and then taking the arithmetic mean.
d)
A single integer value.

e)
MM. RegisteredSubNbrMean
f)
MMEFunction.

g)
Valid for packet switching.

h)
EPS

4.1.9.2 
Maximum number of EMM-Registered subscribers
a)
This measurement provides the maximum number of EMM-Registered state subscribers.

b)
SI.

c)
This measurement is obtained by sampling at a pre-defined interval the number of EMM-Rgistered subscribers in MME and then taking the maximum.
d)
A single integer value.

e)
MM.RegisteredSubNbrMax
f)
MMEFunction.

g)
Valid for packet switching.

h)
EPS

4.1.10

Handover related measurements 
4.1.10.1



Inter RAT handover 
4.1.10.1.1
Incoming inter RAT handover
4.1.10.1.1.1
Attempted incoming inter RAT handover
a) This measurement provides the number of attempts incoming inter RAT handover from SGSN to MME. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Receipt by MME of "Forward Relocation Request" message from SGSN, where the BSSGP Cause or RANAP Cause IE (IE type: F-Cause) indicates handover from GSM or UMTS to EPS respectively (See TS 29.274 [4]), or receipt by MME of "Direct Transfer (S101 Session ID, Attach Request, UE Capabilities, TAI)" message from HRPD access network indicates handover from CDMA2000 to EPS (See TS 32.402 [13])
d) Each measurement is an integer value.

e) IRATHO.IncMMEAtt

Combined;
IRATHO.IncMMEAtt.G
GSM;
IRATHO.IncMMEAtt.U
UMTS;
IRATHO.IncMMEAtt.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.1.2
Successful incoming inter RAT handover
a) This measurement provides the number of successful incoming inter RAT handover from SGSN to MME. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Transmission by MME of "Forward Relocation Complete Notification" message to SGSN, indicates handover to EPS(See TS 29.274 [4]), or transmission by MME of "Direct Transfer (S101 Session ID, Attach Accept, (and Bearer Setup Request))" to HRPD access network indicates handover from CDMA2000 to EPS (See TS 32.402 [13]).
d) Each measurement is an integer value.

e) IRATHO.IncMMESucc


Combined;
IRATHO.IncMMESucc.G

GSM;
IRATHO.IncMMESucc.U

UMTS
IRATHO.IncMMESucc.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.2
Outgoing inter RAT handover
4.1.10.1.2.1
Attempted outgoing inter RAT handover
a) This measurement provides the number of attempts outgoing inter RAT handover from MME to SGSN. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c)  Transmission by MME of "Forward Relocation Request" message to SGSN, where the Target Identification IE indicates handover to UMTS or GSM (See TS 29.274 [4]), or transmission by MME of "Direct Transfer Request message (S101 Session ID, SectorID, PDN GW Address(es), GRE key(s) for uplink traffic, APN(s), HRPD message starting HO access)" message to the HRPD access node indicates handover to CDMA2000 (See TS 32.402 [13]).
d) Each measurement is an integer value.

e) IRATHO.OutMMEAtt


Combined;
IRATHO.OutMMEAtt.G

GSM;
IRATHO.OutMMEAtt.U

UMTS;
IRATHO.OutMMEAtt.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.10.1.2.2
Successful outgoing inter RAT handover
a) This measurement provides the number of successful outgoing inter RAT handover from MME to SGSN. 
The four measurement types defined in e) are subject to the "3 out of 4 approach".
b) CC

c) Receipt by MME of "Forward Relocation Complete Notification" message from SGSN, indicates handover to UMTS or GSM (See TS 29.274 [4]), or receipt by MME of "Direct Transfer Request message (S101 Session ID, HRPD message with HO access information, HS‑GW Address and GRE key(s) for forwarded traffic, CDMA2000 HO Status)" message from HRPD access network indicates handover to CDMA2000 (See TS 32.402 [13]). 

d) Each measurement is an integer value.

e) IRATHO.OutMMESucc


Combined;
IRATHO.OutMMESucc.G

GSM;
IRATHO.OutMMESucc.U

UMTS;
IRATHO.OutMMESucc.C

CDMA2000.
f) MMEFunction

g) Valid for packet switching.

h) Combined
4.1.11
Routeing area update with MME interaction
The three measurement types defined in this clause are subject to the "4 out of 5 approach".
4.1.11.1
Attempted routeing area update with MME interaction 

a)
This measurement provides the number of attempted routeing area update with MME interaction initiated within this MME area.

b)
CC

c)
Receipt of "Context Request" message from a SGSN (TS 29.274 [6]).

d)
A single integer value.

e)
MM.RauAtt

f)
MMEFunction 

g)
Valid for packet switching.

h)
EPS.
4.1.11.2
Successful routeing area update with MME interaction and without S-GW change
a)
This measurement provides the number of successfully performed routeing area update with MME interaction and without S-GW change within this MME area. 

b)
CC.

c)
Transmission of a "Context Response" message to the SGSN, IE Cause value is "Request Accepted", with following receipt of "Context Acknowledge" message, IE Indication flags indicate that SGW is not changed (TS 29.274 [6]).

d)
A single integer value.

e)
MM.RauIntraSgwSucc

f)
MMEFunction

g)
Valid for packet switching.

h)
EPS.
4.1.11.3
Failed routeing area update with MME interaction and without S-GW change
a)
This measurement provides the number of failed routeing area update with MME interaction and without S-GW change. The measurement is split into subcounters per the reject cause.

b)
CC

c)
Transmission of a "Context Response" message to the SGSN, IE Cause value is except "Request Accepted", with following receipt of "Context Acknowledge" message, IE Indication flags indicate that SGW is not changed. The relevant measurement is incremented according to the failure cause. Possible failure causes are defined within TS 29.274 [6]. The sum of all supported per cause measurements shall be equal to the total number of failed routeing area update with MME interaction and without S-GW change. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d)
Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e)
MM.RauIntraSgwFail.Cause
where Cause identifies the failure cause.

f)
MMEFunction

g)
Valid for packet switching

h)
EPS.
4.1.11.4
Successful routeing area update with MME interaction and with S-GW change
a) This measurement provides the number of successfully performed routeing area update with MME interaction and with S-GW change within this MME area. 
b) CC.

c) Transmission of a "Context Response" message to the SGSN, IE Cause value is "Request Accepted", with following receipt of "Context Acknowledge" message, IE Indication flags indicate that SGW is changed (TS 29.274 [6]).

d) A single integer value.

e) MM.RauInterSgwSucc
f) MMEFunction
g) Valid for packet switching.

h) EPS
4.1.11.5
Failed routeing area update with MME interaction and with S-GW change
a) This measurement provides the number of failed routeing area update with MME interaction and with S-GW change. The measurement is split into subcounters per the reject cause.

b) CC

c) Transmission of a "Context Response" message to the SGSN, IE Cause value is except "Request Accepted", with following receipt of "Context Acknowledge" message, IE Indication flags indicate that SGW is changed. The relevant measurement is incremented according to the failure cause. Possible failure causes are defined within TS 29.274 [6]. The sum of all supported per cause measurements shall be equal to the total number of failed routeing area update with MME interaction and without S-GW change. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first.

d) Each measurement is an integer value. The number of measurements is equal to the number of causes supported plus a possible sum value identified by the .sum suffix.

e) MM.RauInterSgwFail.Cause
where Cause identifies the failure cause.
f) MMEFunction
g) Valid for packet switching.
h) EPS
	Next Modified Section


5.1.5
Active EPS Bearers related measurements for EPC
5.1.5.1
Mean Number of Active EPS Bearers
a)
This measurement provides the mean number of simultaneous active EPS Bearers. 

b)
SI.

c)
The measurement is obtained by sampling at a pre-defined interval, the number of Active EPS Bearers in PDN GW and then taking the arithmetic mean.

The measurement is split into subcounters per QCI, and the possible QCIs are included in TS 23.203[10].

d)
A single integer value per measurement type defined in e).

e)
SM.ActEPSBearNbrMean.QCI
where QCI identifies the EPS Bearer level quality of service class.

f)
PGWFunction

g)
Valid for packet switching.

h)
EPS.
5.1.5.2
Max Number of Active EPS Bearers
a)
This measurement provides the peak number of active EPS Bearers in PDN GW.

b)
SI.

c)
This measurement is obtained by sampling at a pre-defined interval, the number of Active EPS Bearers and then taking the maximum.

The measurement is split into subcounters per QCI, and the possible QCIs are included in TS 23.203[10].

d)
A single integer value per measurement type defined in e).

e)
SM.ActEPSBearNbrMax.QCI.

Where QCI identifies the EPS Bearer level quality of service class.

f)
PGWFunction

g)
Valid for packet switching.

h)
EPS.
5.1.6
UE requested bearer resource modification related measurements for EPC
The three measurement types defined in this clause are subject to the "2 out of 3 approach".
5.1.6.1
Attempted UE requested bearer resource modification procedure
a)
This measurement provides the number of attempted UE requested bearer resource modification procedures.

b)
CC.

c)
Receipt of "Bearer Resource Command" message by PDN GW (TS 23.401[5], TS 29.274 [4]).

d)
A single integer value.

e)
SM.UEReqBearerResModiAtt.

f)
PGWFunction. 

g)
Valid for packet switching.

h)
EPS.
5.1.6.2
Successful UE requested bearer resource modification procedure
a)
This measurement provides the number of successfully performed UE requested bearer resource modification procedures.

b)
CC.

c)
Transmission of “Update Bearer REQUEST”, “Create Bearer REQUEST” or “Delete Bearer REQUEST” message From PDN-GW, the message shall contain the “PTI” IE allocated by the UE to correlate to the UE requested bearer resource modification procedure (TS 23.401[5], TS 29.274 [4]).

d)
A single integer value.

e)
SM.UEReqBearerResModiSucc.

f)
PGWFunction.

g)
Valid for packet switching.

h)
EPS.
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5.2.1
SGi incoming link usage
a) This measurement provides the IP-layer incoming link usage of SGi interface.

b) CC
c) See clause 2.3.4. Definition: IP-type-P (broad spectrum of packet types) Link Usage in IETF RFC 5136 [14].

d) Each measurement is an integer value.
e) IP.SGiIncLinkUsage.SGiRP
where SGiRP identifies the SGi reference point of this PGWFunction, the format of SGiRP is vendor specific.
f) PGWFunction
g) Valid for packet switched traffic.
h) EPS

	Next Modified Section


6.1.1
GTP S5/S8
6.1.1.1
Number of outgoing GTP data packets on the S5/S8 interface, from S-GW to PDN-GW
a)
This measurement provides the number of GTP data PDUs which have been generated by the GTP protocol entity on the S5/S8 interface.

b)
CC.

c)
Transmission by the S-GW of a GTP data PDU on the S5/S8 interface to the PDN-GW. See TS 29.274 [6] and 29.281 [7].

d)
A single integer value.

e)
GTP.OutDataPktS5S8SGW

f)
EP_RP_EPS

g)
Valid for packet switching.

h)
EPS
6.1.1.2
Number of incoming GTP data packets on the S5/S8 interface, from PDN-GW to S-GW
a)
This measurement provides the number of GTP Data PDUs which have been accepted and processed by the GTP protocol entity on the S5/S8 interface.

b)
CC.

c)
Reception by the S-GW of a GTP data PDU on the S5/S8 interface from the PDN-GW. See TS 29.274 [6] and 29.281 [7].

d)
A single integer value.

e)
GTP.IncDataPktS5S8SGW

f)
EP_RP_EPS

g)
Valid for packet switching.

h)
EPS
	Next Modified Section



6.2
S1-U data volume related measurements
6.2.1
Number of outgoing GTP data packets on the S1-U interface, from S-GW to eNodeB
a) This measurement provides the number of GTP data PDUs on the S1-U interface which have been generated by the GTP-U protocol entity on the S1-U interface.

b) CC

c) Transmission by the S-GW of a GTP-U data PDU on the S1-U interface to the eNodeB. See TS 36.414 [8].
d) A single integer value.
e) GTP.OutDataPktS1USGW
f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.2.2
Number of incoming GTP data packets on the S1-U interface, from eNodeB to S-GW
a) This measurement provides the number of GTP Data PDUs which have been accepted and processed by the GTP-U protocol entity on the S1-U interface.

b) CC

c) Reception by the S-GW of a GTP-U data PDU on the S1-U interface from the eNodeB. See TS 36.414 [8].
d) A single integer value.

e) GTP.InDataPktS1USGW
f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.2.3
Number of octets of outgoing GTP data packets on the S1-U interface, from S-GW to eNodeB
a) This measurement provides the number of octets of outgoing GTP data packets on the S1-U interface which have been generated by the GTP-U protocol entity on the S1-U interface.

b) CC

c) Transmission by the S-GW of a GTP-U Data PDUon the S1-U interface to the eNodeB including GTP-U header. See TS 36.414 [8].
d) A single integer value.

e) GTP.OutDataOctS1USGW
f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.2.4
Number of octets of incoming GTP data packets on the S1-U interface, from eNodeB to S-GW
a) This measurement provides the number of octets of incoming GTP data packets on the S1-U interface which have been accepted and processed by the GTP-U protocol entity on the S1-U interface.

b) CC

c) Reception by the S-GW of a GTP-U Data PDU on the S1-U interface from the eNodeB including GTP-U header. See TS 36.414[8].
d) A single integer value.
e) GTP.InDataOctS1USGW
f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
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