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5.1
Session Management

5.1.1
PDN-GW initiated Dedicated Bearer Creation
5.1.1.0
General

The measurements defined in subclauses 5.1.1.1, 5.1.1.2 and 5.1.1.3 are subject to the "2 out of 3 approach".
The measurements defined in subclauses 5.1.1.1, 5.1.1.2 and 5.1.1.3 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
5.1.1.1
Attempted number of PDN-GW initiated Dedicated Bearer Creation
a) This measurement provides the number of attempted PDN-GW initiated Dedicated Bearer Creation
b) CC

c) Transmission of "Create Bearer REQUEST" message From PDN-GW, this message may contains multiple Bearer IDs, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).

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

e) SM.CreationPGWInitBearerAtt

f) PGWFunction
g) Valid for packet switching.

h) EPS
5.1.1.2
Successful number of PDN-GW initiated Dedicated Bearer Creation 
a) This measurement provides the number of successfully performed PDN-GW initiated Dedicated Bearer Creation.
b) CC

c) Receipt of “Create Bearer Response” message by PDN-GW where “Cause” IE identifies a successful bearer handling with “Acceptance Response” from “Cause” IE for each Bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) A single integer value per measurement type defined in e).

e) SM.CreatationPGWInitBearerSucc
f) PGWFunction

g) Valid for packet switching.

h) EPS
5.1.1.3
Failed number of PDN-GW initiated Dedicated Bearer Creation 
a) This measurement provides the number of failed PDN-GW initiated Dedicated Bearer Creation. The measurement is split into subcounters per the reject cause.

b) CC

c) Receipt of “Create Bearer Response” message by PDN-GW where “Cause” IE identifies a failed bearer handling with “Rejection Response” which indicates the reason of failure from “Cause” IE for each bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) Each measurement (as defined in e) 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) SM.CreatationPGWInitBearerFail.Cause

where Cause identifies the cause of failure.
f) PGWFunction 
g) Valid for packet switching

h) EPS
5.1.2
PDN-GW initiated Dedicated Bearer Deletion 
5.1.2.0
General

The measurements defined in subclauses 5.1.2.1, 5.1.2.2 and 5.1.2.3 are subject to the "2 out of 3 approach".
The measurements defined in subclauses 5.1.2.1, 5.1.2.2 and 5.1.2.3 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
5.1.2.1
Attempted number of PDN-GW initiated Dedicated Bearer Deletion 

a) This measurement provides the number of attempted PDN-GW initiated Dedicated Bearer Deletion 

b) CC

c) Transmission of "Delete Bearer REQUEST" message From PDN-GW, this message may contains multiple Bearer IDs, each bearer shall be cumulated to the counter (TS 29.274 [4], TS 23.401[5]).

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

e) SM.DelPGWInitBearerAtt
f) PGWFunction
g) Valid for packet switching.
h) EPS
5.1.2.2
Successful number of PDN-GW initiated Dedicated Bearer Deletion 
a) This measurement provides the number of successfully performed PDN-GW initiated Dedicated Bearer Deletion.
b) CC

c) Receipt of “Delete Bearer Response” message by PDN-GW where “Cause” IE identifies a successful bearer handling with “Acceptance Response” from “Cause” IE for each Bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter (TS 29.274 [4], TS 23.401[5]).
d) A single integer value per measurement type defined in e).

e) SM.DelPGWInitBearerSucc
f) PGWFunction

g) Valid for packet switching.

h) EPS
5.1.2.3
Failed number of PDN-GW initiated Dedicated Bearer Deletion 
a) This measurement provides the number of failed PDN-GW initiated Dedicated Bearer Deletion. The measurement is split into subcounters per the reject cause.

b) CC

c) Receipt of “Delete Bearer Response” message by PDN-GW where “Cause” IE identifies a failed bearer handling with “Rejection Response” which indicates the reason of failure from “Cause” IE for each bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) Each measurement (as defined in e) 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) SM.DelPGWInitBearerFail.Cause

where Cause identifies the cause of failure.
f) PGWFunction 
g) Valid for packet switching

h) EPS
5.1.3
PDN-GW initiated Dedicated Bearer Modification with QoS update procedure
5.1.3.0
General

The measurements defined in subclauses 5.1.3.1, 5.1.3.2 and 5.1.3.3 are subject to the "2 out of 3 approach".
The measurements defined in subclauses 5.1.3.1, 5.1.3.2 and 5.1.3.3 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
5.1.3.1
Attempted number of PDN-GW initiated Dedicated Bearer Modification with QoS update

a) This measurement provides the number of attempted PDN-GW initiated Dedicated Bearer Modification with QoS update. 

b) CC

c) Transmission of "Update Bearer REQUEST" message From PDN-GW with “Bearer Level QoS” IE, this message may contains multiple Bearer IDs, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).

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

e) SM.ModPGWInitBearerQoSUpdateAtt

f) PGWFunction
g) Valid for packet switching.

h) EPS
5.1.3.2
Successful PDN-GW initiated Dedicated Bearer Modification with QoS update 
a) This measurement provides the number of successfully performed PDN-GW initiated Dedicated Bearer Modification with QoS update.
b) CC

c) Receipt of “Update Bearer Response” message by PDN-GW with “Bearer Level QoS” IE in the “Update Bearer Request” message which contains the same EPS Bearer ID and where “Cause” IE identifies a successful bearer handling with “Acceptance Response” from “Cause” IE for each Bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter (TS 29.274 [4], TS 23.401[5]).
d) A single integer value per measurement type defined in e).

e) SM.ModPGWInitBearerQoSUpdateSucc
f) PGWFunction

g) Valid for packet switching.

h) EPS
5.1.3.3
Failed PDN-GW initiated Dedicated Bearer Modification with QoS update 
a) This measurement provides the number of failed PDN-GW initiated Dedicated Bearer Modification with QoS update procedures. The measurement is split into subcounters per the reject cause.

b) CC

c) Receipt of “Update Bearer Response” message by PDN-GW with “Bearer Level QoS” IE in the “Update Bearer Request” message which contains the same EPS Bearer ID and where “Cause” IE identifies a failed bearer handling with “Rejection Response” which indicates the reason of failure from “Cause” IE for each bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) Each measurement (as defined in e) 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) SM.ModPGWInitBearerQoSUpdateFail.Cause

where Cause identifies the cause of failure.
f) PGWFunction
g) Valid for packet switching

h) EPS
5.1.4
PDN-GW initiated Dedicated Bearer Modification without QoS update procedure
5.1.4.0
General

The measurements defined in subclauses 5.1.4.1, 5.1.4.2 and 5.1.4.3 are subject to the "2 out of 3 approach".
The measurements defined in subclauses 5.1.4.1, 5.1.4.2 and 5.1.4.3 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
5.1.4.1
Attempted number of PDN-GW initiated Dedicated Bearer Modification without QoS update 

a) This measurement provides the number of attempted PDN-GW initiated Dedicated Bearer Modification without QoS update.

b) CC

c) Transmission of "Update Bearer REQUEST" message From PDN-GW without “Bearer Level QoS” IE, this message may contains multiple Bearer IDs, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).

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

e) SM.ModPGWInitBearerNoQoSUpdateAtt

f) PGWFunction
g) Valid for packet switching.

h) EPS
5.1.4.2
Successful number of PDN-GW initiated Dedicated Bearer Modification without QoS update 
a) This measurement provides the number of successfully performed PDN-GW initiated Dedicated Bearer Modification without QoS update.
b) CC

c) Receipt of “Update Bearer Response” message by PDN-GW without “Bearer Level QoS” IE in the “Update Bearer Request” message which contains the same EPS Bearer ID and where “Cause” IE identifies a successful bearer handling with “Acceptance Response” from “Cause” IE for each Bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) A single integer value per measurement type defined in e).

e) SM.ModPGWInitBearerNoQoSUpdateSucc
f) PGWFunction

g) Valid for packet switching.

h) EPS
5.1.4.3
Failed number of PDN-GW initiated Dedicated Bearer Modification without QoS update 
a) This measurement provides the number of failed PDN-GW initiated Dedicated Bearer Modification without QoS update. The measurement is split into subcounters per the reject cause.

b) CC

c) Receipt of “Update Bearer Response” message by PDN-GW without “Bearer Level QoS” IE in the “Update Bearer Request” message which contains the same EPS Bearer ID and where “Cause” IE identifies a failed bearer handling with “Rejection Response” which indicates the reason of failure from “Cause” IE for each bearer ID in the table 8.4-1 of TS 29.274, each bearer shall be cumulated to the counter. (TS 29.274 [4], TS 23.401[5]).
d) Each measurement (as defined in e) 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) SM.ModPGWInitBearerNoQoSUpdateFail.Cause

where Cause identifies the cause of failure.
f) PGWFunction 
g) Valid for packet switching

h) EPS
5.1.5
Active EPS Bearers related measurements for EPC
5.1.5.0
General

The measurements defined in subclauses 5.1.5.1 and 5.1.5.2 are applicable to PGW-C for EPC CUPS situation as specified in [xx]
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.
f) Where QCI identifies the EPS Bearer level quality of service class.
g) PGWFunction
h) Valid for packet switching.

i) EPS.

5.1.6
UE requested bearer resource modification related measurements for EPC
5.1.6.0
General
The measurements defined in subclauses 5.1.6.1, 5.1.6.2 and 5.1.6.3 are subject to the "2 out of 3 approach".
The measurements defined in subclauses 5.1.6.1, 5.1.6.2 and 5.1.6.3 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
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.

5.1.6.3
Failed UE requested bearer resource modification procedure
a) This measurement provides the number of failed UE requested bearer resource modification procedures.
b) CC.

c) Transmission of “Bearer Resource Failure Indication” From PDN GW which may contain the “Cause” IE that indicates the failure cause (TS 23.401[5], TS 29.274 [4]).
d) Each measurement (as defined in e) 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) SM.UEReqBearerResModiFail.Cause
Where Cause identifies the failure cause.
f) PGWFunction.

g) Valid for packet switching.
h) EPS.

5.1.7
PDN Connections related measurements for EPC
5.1.7.0
General
The measurements defined in subclauses 5.1.7.1, and 5.1.7.2 are applicable to PGW-C for EPC CUPS situation as specified in [xx].
5.1.7.1
Mean Number of PDN Connections, per APN
a) This measurement provides the mean number of PDN Connections per APN.

b) SI.

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

The measurement is split into subcounters per APN.
d) Each measurement is an integer value.

e) SM.PDNConnNbrMean.APN

Where the APN identifies the Access Point Name.
f) PGWFunction. 
g) Valid for packet switching.
h) EPS.

5.1.7.2
Max Number of PDN Connections, per APN
a) This measurement provides the maximum number of PDN Connections per APN.
b) SI.

c) This measurement is obtained by sampling at a pre-defined interval, the number of PDN Connections in PDN GW and then taking the maximum.
      The measurement is split into subcounters per APN.

d) Each measurement is an integer value.

e) SM.PDNConnNbrMax.APN
      Where the APN identifies the Access Point Name.
f) PGWFunction.

g) Valid for packet switching.
h) EPS.

5.1.8 Number of EPS bearer
5.1.8.0
General
The measurements defined in subclauses 5.1.8.1 and 5.1.8.2 are applicable to PGW-U for EPC CUPS situation as specified in [xx].
5.1.8.1
Mean number of EPS bearers
a) This measurement provides the mean number of EPS bearers in PDN GW.
b) SI
c) The measurement is obtained by sampling at a pre-defined interval, the number of EPS bearer established by PGW and then taking the arithmetic mean. The measurement is split into subcounters for both dedicated bearer and default bearer.
d) A single integer value

e) SM.MeanNbrBearerPgw.Dedicated
SM.MeanNbrBearerPgw.Default
f) PGWFunction
g) Valid for packet switching
h) EPS
5.1.8.2
Maximum number of EPS bearers 

a) This measurement provides the maximum number of EPS bearers in PDN GW.
b) SI
c) The measurement is obtained by sampling at a pre-defined interval, the number of EPS bearer established by PGW and then taking the maximum. The measurement is split into subcounters for both dedicated bearer and default bearer.
d) A single integer value

e) SM.PeakNbrBearerPgw.Dedicated
SM.PeakNbrBearerPgw.Default

f) PGWFunction

g) Valid for packet switching

h) EPS
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5.2
SGi related measurements
5.2.0
General
The measurements defined in subclauses 5.2.1 and 5.2.2 are applicable to PGW-U for EPC CUPS situation as specified in [xx].
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

5.2.2
SGi outgoing link usage
a) This measurement provides the IP-layer outgoing 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.SGiOutLinkUsage.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
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