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3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

EQPT
Equipment
EPC
Evolved Packet Core
GTP
GPRS Tunnelling Protocol
MME
Mobility Management Entity
NF
Network Function

NFV
Network Function Virtualization
PGW-C
PDN Gateway User plane function
SGW-U
Serving Gateway User plane function
SGW-C
Serving Gateway Control plane function
SGW-U
Serving Gateway User plane function
UMTS
Universal Mobile Telecommunications System
UTRAN
Universal Terrestrial Radio Access Network
Subscr
Subscriber
Tau
Tracking area update
Rau
Routeing area update

VNFM
Virtualized Network Function Manager
VR
Virtualized Resource
	2nd Modified Section


6
Measurements related to the S-GW

6.1
GTP related measurements

6.1.1
GTP S5/S8
6.1.1.0
General

The measurements defined in subclauses 6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.3, 6.1.1.4, 6.1.1.5, 6.1.1.6, 6.1.1.7 and 6.1.1.8 are applicable to the measurements on the S5/S8-U interface between SGW-U and PWG-U for EPC CUPS situation as specified in [xx].
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
6.1.1.3
Number of octets of outgoing GTP data packets on the S5/S8 interface, from S-GW to PDN-GW

a) This measurement provides the number of octets of outgoing GTP data packets on the S5/S8 interface.

b) CC.

c) Transmission by the S-GW of a GTP Data PDU (T-PDU) on the S5/S8 interface to the PDN-GW. 
 The mandatory part of the GTP header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.

e) GTP.OutDataOctS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.1.4
Number of octets of incoming GTP data packets on the S5/S8 interface, from PDN-GW to S-GW

a) This measurement provides the number of octets of incoming GTP data packets on the S5/S8 interface.

b) CC.

c) Reception by the S-GW of a GTP Data PDU (T-PDU) on the S5/S8 interface from the PDN-GW. 
 The mandatory part of the GTP header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.
e) GTP.IncDataOctS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.1.5
Number of outgoing GTP signalling packets on the S5/S8 interface, from S-GW to PDN-GW

a) This measurement provides the number of GTP signalling 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 signalling PDU on the S5/S8 interface to the PDN-GW. See TS 29.274 [6].
d) A single integer value.

e) GTP.OutSigPktS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.1.6
Number of incoming GTP signalling packets on the S5/S8 interface, from PDN-GW to S-GW

a) This measurement provides the number of GTP signalling 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 signalling PDU on the S5/S8 interface from the PDN-GW. See TS 29.274 [6].
d) A single integer value.

e) GTP.IncSigPktS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.1.7
Number of octets of outgoing GTP signalling packets on the S5/S8 interface, from S-GW to PDN-GW

a) This measurement provides the number of octets of outgoing GTP signalling packets on the S5/S8 interface.

b) CC.

c) Transmission by the S-GW of a GTP Signalling PDU on the S5/S8 interface to the PDN-GW. 
 The mandatory part of the GTP header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP header. See TS 29.274 [6].
d) A single integer value.

e) GTP.OutSigOctS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.1.8
Number of octets of incoming GTP signalling packets on the S5/S8 interface, from PDN-GW to S-GW

a) This measurement provides the number of octets of incoming GTP signalling packets on the S5/S8 interface.

b) CC

c) Reception by the S-GW of a GTP Signalling PDU on the S5/S8 interface from the PDN-GW. 
 The mandatory part of the GTP header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP header. See TS 29.274 [6].
d) A single integer value.

e) GTP.IncSigOctS5S8SGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS
6.1.2
GTP S4 data volume related measurements
6.1.2.0
General

The measurements defined in subclauses 6.1.2.1 and 6.1.2.2 are applicable to the measurements on the S4-U interface between SGW-U and SGSN for EPC CUPS situation as specified in [xx].
6.1.2.1
Number of octets of outgoing GTP packets on the S4 interface, from S-GW to SGSN

a) This measurement provides the number of octets of outgoing GTP packets on the S4 interface.

b) CC.

c) Transmission by the S-GW of a GTP PDU on the S4 interface to the SGSN including the GTP header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.

e) GTP.OutOctS4SGW

f) ServingGWFunction

g) Valid for packet switching.

h) EPS
6.1.2.2
Number of octets of incoming GTP packets on the S4 interface, from SGSN to S-GW

a) This measurement provides the number of octets of incoming GTP packets on the S4 interface.

b) CC.

c) Reception by the S-GW of a GTP PDU on the S4 interface from the SGSN including the GTP header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.
e) GTP.IncOctS4SGW

f) ServingGWFunction

g) Valid for packet switching.

h) EPS
6.1.3
GTP S12 data volume related measurements
6.1.3.0
General

The measurements defined in subclauses 6.1.3.1 and 6.1.3.2 are applicable to the measurements on the S12 interface between SGW-U and UTRAN for EPC CUPS situation as specified in [xx].
6.1.3.1
Number of octets of outgoing GTP data packets on the S12 interface, from S-GW to UTRAN
a) This measurement provides the number of octets of outgoing GTP data packets on the S12 interface which have been generated by the GTP-U protocol entity on the S12 interface.

b) CC

c) Transmission by the S-GW of a GTP-U Data PDU on the S12 interface to the UTRAN including the GTP-U header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.

e) GTP.OutDataOctS12SGW

f) ServingGWFunction 
g) Valid for packet switching.

h) EPS
6.1.3.2
Number of octets of incoming GTP data packets on the S12 interface, from UTRAN to S-GW

a) This measurement provides the number of octets of incoming GTP data packets on the S12 interface which have been accepted and processed by the GTP-U protocol entity on the S12 interface.

b) CC

c) Reception by the S-GW of a GTP-U Data PDU on the S12 interface from the UTRAN including the GTP-U header. See TS 29.274 [6] and 29.281 [7].
d) A single integer value.
e) GTP.InDataOctS12SGW

f) ServingGWFunction 
g) Valid for packet switching.

h) EPS

6.2
S1-U data volume related measurements
6.1.0
General

The measurements defined in subclauses 6.1.1, 6.1.2, 6.1.3 and 6.1.4 are applicable to the measurements on the S1-U interface between SGW-U and E-UTRAN for EPC CUPS situation as specified in [xx].
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 PDU on the S1-U interface to the eNodeB. 
 The mandatory part of the GTP-U header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP-U header. See TS 36.414 [8] and 29.281 [7].
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. 
 The mandatory part of the GTP-U header is not counted, i.e., the counted number of octets is indicated by the length field of the GTP-U header. See TS 36.414[8] and 29.281 [7].
d) A single integer value.
e) GTP.InDataOctS1USGW

f) EP_RP_EPS
g) Valid for packet switching.

h) EPS

6.3
Session Management
6.3.1
Related to S4/S11
6.3.1.0
General

As specified EPC CUPS architecture in [xx], the measurements defined in subclauses 6.3.1.1 and 6.3.1.2 are applicable to the measurements on the S4-C interface between SGW-U and MME when the measurement is on S4 interface. 
As specified EPC CUPS architecture in [xx], the measurements defined in subclauses 6.3.1.1 and 6.3.1.2 are applicable to the measurements on S11 interface between SGW-C and SGSN when the measurement is on S11 interface.
6.3.1.1
EPS bearer creation related measurements
6.3.1.1.1
Attempted number of default bearer creation
a)
This measurement provides the number of attempted default bearer creation.
b)
CC

c)
Receipt of "Create Session Request" message by SGW from MME on the S11 interface or from SGSN on the S4 interface, this message may contains multiple default bearer IDs, each default 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.CreationDefaultBearerS4Att
SM.CreationDefaultBearerS11Att

f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.1.1.2
Successful number of default bearer creation
a)
This measurement provides the number of successful default bearer creation.
b)
CC

c)
Transmission of "Create Session Response" message by SGW to MME on the S11 interface or to SGSN on the S4 interface, where "Cause" IE identifies a successful default bearer handling with "Acceptance Response" from “Cause” IE for each default bearer ID in the table 8.4-1 of TS 29.274, each default 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.CreationDefaultBearerS4Succ. 
SM.CreationDefaultBearerS11Succ
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.1.1.3
Attempted number of dedicated bearer creation
a)
This measurement provides the number of attempted dedicated bearer creation.
b)
CC

c)
Transmission of "Create Bearer Request" message by SGW to MME on the S11 interface or to SGSN on the S4 interface, this message may contains multiple dedicated bearer IDs, each dedicated 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.CreationDedicatedBearerS4Att
SM.CreationDedicatedBearerS11Att

f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.1.1.4
Successful number of dedicated bearer creation
a)
This measurement provides the number of successful dedicated bearer creation.
b)
CC

c)
Receipt of "Create Bearer Response" message by SGW from MME on the S11 interface or from SGSN on the S4 interface, where "Cause" IE identifies a successful dedicated bearer handling with "Acceptance Response" from "Cause" IE for each dedicated bearer ID in the table 8.4-1 of TS 29.274, each dedicated 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.CreationDedicatedBearerS4Succ
SM.CreationDedicatedBearerS11Succ
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.1.2
EPS bearer modification related measurements

6.3.1.2.1
Attempted number of bearer modification
a) This measurement provides the number of attempted EPS bearer modification. 

b) CC

c) Transmission of "Update Bearer Request" message by SGW to MME on the S11 interface or to SGSN on the S4 interface, 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.ModBearerS4Att
SM.ModBearerS11Att

f) ServingGWFunction 
g) Valid for packet switching.

h) EPS
6.3.1.2.2
Successful number of bearer modification 
a) This measurement provides the number of successfully performed EPS bearer modification.

b) CC

c) Receipt of "Update Bearer Response" message by SGW from MME on the S11 interface or from SGSN on the S4 interface where "Cause" IE identifies a successful bearer modification 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.ModBearerS4Succ
SM.ModBearerS11Succ

f) ServingGWFunction

g) Valid for packet switching.

h) EPS
6.3.2
Related to S5/S8
6.3.2.0
General

As specified EPC CUPS architecture in [xx], the measurements defined in subclauses 6.3.2.1 and 6.3.2.2 are applicable to the measurements on the S5/S8-C interface between SGW-C and PGW-C.
6.3.2.1
EPS bearer creation related measurements

6.3.2.1.1
Attempted number of default bearer creation
a)
This measurement provides the number of attempted default bearer creation.
b)
CC

c)
Transmission of "Create Session Request" message by SGW to PGW, this message may contains multiple default bearer IDs, each default 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.CreationDefaultBearerS5S8Att
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.2.1.2
Successful number of default bearer creation
a)
This measurement provides the number of successful default bearer creation.
b)
CC

c)
Receipt of "Create Session Response" message by SGW from PGW, where "Cause" IE identifies a successful default bearer handling with "Acceptance Response" from "Cause" IE for each default Bearer ID in the table 8.4-1 of TS 29.274, each default 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.CreationDefaultBearerS5S8Succ
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.2.1.3
Attempted number of dedicated bearer creation
a)
This measurement provides the number of attempted dedicated bearer creation.
b)
CC

c)
Receipt of "Create Bearer Request" message by SGW from PGW, the message may contains multiple dedicated bearer IDs, each dedicated 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.CreationDedicatedBearerS5S8Att

f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.2.1.4
Successful number of dedicated bearer creation
a)
This measurement provides the number of successful dedicated bearer creation.
b)
CC

c)
Transmission of "Create Bearer Response" message by SGW to PGW, where "Cause" IE identifies a successful bearer handling with "Acceptance Response" from "Cause" IE for each dedicated Bearer ID in the table 8.4-1 of TS 29.274, each dedicated 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.CreationDedicatedBearerS5S8Succ
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.2.2
EPS bearer modification related measurements

6.3.2.2.1
Attempted number of bearer modification
a)
This measurement provides the number of attempted EPS bearer modification. 

b)
CC

c)
Receipt of "Update Bearer Request" message by SGW from PGW, 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.ModBearerS5S8Att

f)
ServingGWFunction 
g)
Valid for packet switching.

h)
EPS
6.3.2.2.2
Successful number of bearer modification 
a)
This measurement provides the number of successfully performed EPS bearer modification.

b)
CC

c)
Transmission of "Update Bearer Response" message by SGW to PGW where "Cause" IE identifies a successful bearer modification 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.ModBearerS5S8Succ

f)
ServingGWFunction

g)
Valid for packet switching.

h)
EPS
6.3.3
EPS bearer deletion related measurements

6.3.3.0
General
The measurements defined in subclauses 6.3.3.1, 6.3.3.2 and 6.3.3.3 are subject to the “2 out of 3 approach”.
As specified EPC CUPS architecture in [xx], the measurements defined in subclauses 6.3.3.1 and 6.3.3.2 are applicable to the measurements to SGW-C.
6.3.3.1
Attempted number of bearer deletion

a)
This measurement provides the number of attempted bearer deletion.
b)
CC

c)
Receipt of “Delete Bearer Request” message by SGW, 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.

e)
SM.DelSGWBearerAtt
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.3.2
Successful number of bearer deletion

a)
This measurement provides the number of successful bearer deletion.
b)
CC

c)
Transmission of  “Delete Bearer Response” message by SGW 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.

e)
SM.DelSGWBearerSucc. 

f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.3.3
Failed number of bearer deletion

a)
This measurement provides the number of failed bearer deletion. The measurement is split into subcounters per the reject cause.

b)
CC

c)
Transmission of  “Delete Bearer Response” message by SGW 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.DelSGWBearerFail.Cause

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

h)
EPS
6.3.4
Bearer resource Usage related measurements
As specified EPC CUPS architecture in [xx], the measurements defined in subclauses 6.3.4.1 and 6.3.4.2 are applicable to the measurements to SGW-C.
6.3.4.1
Max number of Active EPS bearers 

a)
This measurement provides the max number of Active EPS bearers.
b)
SI

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

d)
A single integer value.

e)
SM. MaxNbrActEPSBearer.

f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
6.3.4.2
Mean number of Active EPS bearers
a)
This measurement provides the mean number of Active EPS bearers.
b)
SI

c)
The measurement is obtained by sampling at a pre-defined interval, the number of Active EPS Bearers established by SGW and then taking the arithmetic mean.
d)
A single integer value.

e)
SM. MeanNbrActEPSBearer.
f)
ServingGWFunction
g)
Valid for packet switching.

h)
EPS
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