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3.1
Measurement family

The measurement names defined in the present document are all beginning with a prefix containing the measurement family name (e.g. RRC.AttConnEstab.Cause). This family name identifies all measurements which relate to a given functionality and it may be used for measurement administration (see TS 32.401 [5]).

The list of families currently used in the present document is as follows:
-
DRB (measurements related to Data Radio Bearer).

-
RRC (measurements related to Radio Resource Control).

-
RRU (measurements related to Radio Resource Utilization).

-
ERAB (measurements related to E-RAB).
-
HO (measurements related to Handover).

-
S1SIG (measurements related to S1 Signalling).

-
SRB (measurements related to Signalling Radio Bearer).

-
PAG (measurements related to Paging).

-
EQPT (measurements related to Equipment).

-
UECNTX (measurements related to UE CONTEXT).
-
TB (measurements related to Transport Block).

-
MR (measurements related to Measurement Report). 
-
PEE (measurements related to Power, Energy and Environmental (PEE) parameters).

-
LWI (measurements related to LTE and WLAN integration, including LWA and LWIP). 
-    ENDC (measurements related to E-UTRA-NR Dual Connectivity).
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3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

3GPP
3G Partnership Project
BLER
Block Error Rate

CRC
Cyclic Redundancy Check

EPS
Evolved Packet System
EQPT
Equipment
E-UTRAN
Evolved UTRAN
E-RAB
E-UTRAN Radio Access Bearer 

HO
Handover 
MCE
Multi-cell/multicast Coordination Entity 

MOP
Master Operator

PCell
Primary Cel 
PEE
Power, Energy and Environmental l

QoS
Quality of Service
RN
Relay Node

SCell
Secondary Cell 
TB

Transport Block

UTRAN
Universal Terrestrial Radio Access Network
NOTE:
Below there's a list of abbreviations used within the measurement types for field E of the measurement template (see 3GPP TS 32.404 [6]).
Alloc
Allocation

AOA
Angle of Arrival
Att
Attempt(s,ed)
Conn
Connection

Ded
Dedicated
DL
Downlink 
EE
Energy Efficiency

ENB
eNodeB

Err

Error

Estab
Establish (ed,ment)

Fail
Fail(ed, ure) 
Freq
Frequency

Inc
Incoming

Out
Outgoing
Pkt
Packet(s)
Prep
Prepare(/Preparation)
Late
Latency

Mod
Modify(/Modification)

Nbr
Number

Rel
Release(s,d)

Res
Resource

RSRP
Reference Signal Received Power
RSRQ
Reference Signal Received Quality
Succ
Success(es,ful)
Tot
Total

UL
Uplink

DC
Intra-E-UTRA Dual Connectivity

EN-DC
E-UTRA-NR Dual Connectivity

MCG
Master Cell Group

MN
Master Node

MR-DC
Multi-RAT Dual Connectivity

NE-DC
NR-E-UTRA Dual Connectivity

NGEN-DC
NG-RAN E-UTRA-NR Dual Connectivity

SCG
Secondary Cell Group

SN

Secondary Node
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4.x
E-UTRA-NR Dual Connectivity related measurements
4.x.1
Secondary Node Addition 

4.x.1.1
Number of Secondary Node Additions without SN terminated bearers
a)
This measurement provides the number of Secondary Node Addition attempts without SN terminated bearers.

b)
CC

c)
On transmission by the MN of an SgNB Addition Request message to SN, the request not include SN terminated bearers. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.SNAdditionAttWoSnErab.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.2
Successful Secondary Node Additions without SN terminated bearers
a)
This measurement provides the number of successful Secondary Node Additions without SN terminated bearers.

b)
CC

c)
On transmission by the MN of an SgNB reconfiguration complete message to SN (after MN receives RRCConnectionReconfigurationComplete message) from UE when without SN terminated bearers. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.SNAdditionSuccWoSnErab.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS

4.x.1.3
Failed  Secondary Node Additions without SN terminated bearers
a)
This measurement provides the number of failures when Secondary Node Addition without SN terminated bearers. The measurement is split into subcounters per failure cause.

b)
CC

c)
On MN failed receipt of SGNB ADDITION REQUEST ACKNOWLEGE Message or on transmission by MN of an SgNB Release Message after receipt of SGNB ADDITION REQUEST ACKNOWLEGE Message when Secondary Node Additions without SN terminated bearers. Each Secondary Node failed to add is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of Additions failed to setup at Secondary Node Additions without SN terminated bearers case. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e)
The measurement name has the form ENDC.SNAdditionFailWoSnErab.Cause
where Cause identifies the cause resulting in the Secondary Node Addition failure for without SN terminated bearers case.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS  

4.x.1.4
Number of Secondary Node Additions with SN terminated bearers
a)
This measurement provides the number of Secondary Node Addition attempts with SN terminated bearers.

b)
CC

c)
On transmission by the MN of an SgNB Addition Request message to SN,the request  include SN terminated bearers. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.SNAdditionAttWithSnErab.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.5
Successful Secondary Node Additions with SN terminated bearers
a)
This measurement provides the number of successful Secondary Node Additions with SN terminated bearers.

b)
CC

c)
On transmission by the MN of an SgNB reconfiguration complete message to SN (after MN receives RRCConnectionReconfigurationComplete message) from UE with path switch. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.SNAdditionSuccWithSnErab.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS

4.x.1.6
Failed  Secondary Node Additions with SN terminated bearers
a)
This measurement provides the number of failures when Secondary Node Addition with SN terminated bearers. The measurement is split into subcounters per failure cause.

b)
CC

c)
On MN failed receipt of SGNB ADDITION REQUEST ACKNOWLEGE Message or on transmission by MN of an SgNB Release Message after receipt of SGNB ADDITION REQUEST ACKNOWLEGE Message when Secondary Node Additions with SN terminated bearers. Each Secondary Node failed to add is added to the relevant measurement per cause, the possible causes are included in TS 36.413 [9]. The sum of all supported per cause measurements shall equal the total number of Additions failed to setup at Secondary Node Additions with SN terminated bearers case. In case only a subset of per cause measurements is supported, a sum subcounter will be provided first. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value. The number of measurements is equal to the number of causes plus a possible sum value identified by the .sum suffix.

e)
The measurement name has the form ENDC.SNAdditionFailWithSnErab.Cause
where Cause identifies the cause resulting in the Secondary Node Addition failure for with SN terminated bearers case.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.7
Number of Path Update Request at Secondary Node Additions 
a)
This measurement provides the number of Path Update Request at Secondary Node Addition.

b)
CC

c)
On transmission by the MN of an E-RAB modification indication message to MME at Secondary Node Additions. Each path update is added to the relevant measurement. SgNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.PathUpdateAttAtSNAddition.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.8
Number of Path Update  Successful at Secondary Node Additions  
a)
This measurement provides the number of path update successful at Secondary Node Additions.

b)
CC

c)
On receipt of an E-RAB modification confirmation message by the MN from MME (after MN sends SgNB reconfiguration complete message) when path switch is needed. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ENDC.PathUpdateSucctAtSNAddition.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS

4.x.1.9
Number of SN terminated bearers attempted to setup at Secondary Node Additions 
a)
This measurement provides the number of SN terminated bearers attempted to setup at Secondary Node Additions.

b)
CC

c)
On transmission by the MN of an SgNB Addition Request message to SN,the request  include SN terminated bearers. Each requested E-RAB in the message (IE E-RABs To Be Added List TS 36.423 [10]) is added to the relevant measurement per bearer type.  The sum of all supported per bearer type measurements shall equal the total number of E-RABs atttempted to setup. In case only a subset of per bearer measurements is supported, a sum subcounter will be provided first. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.
e)
The measurement name has the form ERAB.EstabAttAtSnAddition, ERAB.EstabAttAtSnAddition.SCG, ERAB.EstabAttAtSnAddition.SCGSplit
f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.10
Number of Successful prepared SN terminated bearers at Secondary Node Additions 
a)
This measurement provides the number of Successful SN terminated bearers at Secondary Node Additions.

b)
CC

c)
On transmission by the MN of an SGNB ADDITION REQUEST ACKNOWLEDGE message (TS 36.423 [10]) to SN when Secondary Node Additions with SN terminated bearers.  Each successful ERAB added to the relevant measurement per bearer type. The sum of all supported per bearer type measurements shall equal the total number of E-RABs successfully setup. In case only a subset of per bearer type measurements is supported, a sum subcounter will be provided first. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ERAB.SNAdditionSuccPrepAtSnAddition, ERAB. SNAdditionSuccPrepAtSnAddition.SCG, ERAB. SNAdditionSuccPrepAtSnAddition.SCGSplit.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS

4.x.1.11
Number of Successful reconfigured SN terminated bearers at Secondary Node Additions 
a)
This measurement provides the number of Successful reconfigured SN terminated bearers at Secondary Node Additions.

b)
CC

c)
On transmission by the MN of an SgNB reconfiguration complete message to SN (after MN receives RRCConnectionReconfigurationComplete message) from UE when Secondary Node Additions with SN terminated bearers.  Each successful reconfigured ERAB (which based SGNB ADDITION REQUEST ACKNOWLEDGE successful ERAB) on added to the relevant measurement per bearer type. The sum of all supported per bearer type measurements shall equal the total number of E-RABs successfully setup. In case only a subset of per bearer type measurements is supported, a sum subcounter will be provided first. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ERAB.SNAdditionSuccAtSnAddition, ERAB.SNAdditionSuccAtSnAddition.SCG, ERAB.SNAdditionSuccAtSnAddition.SCGSplit.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS

4.x.1.12
Number of SN terminated bearers Path Update at Secondary Node Additions 
a)
This measurement provides the number of SN terminated bearers Path Update at Secondary Node Additions.

b)
CC

c)
On transmission by the MN of an E-RAB modification indication message to MME at Secondary Node Additions with SN terminated bearers. Each SN terminated bearers to path update is added to the relevant measurement.  SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ERAB.PathUpdateAttAtSNAddition.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS 

4.x.1.13
Number of Successful SN terminated bearers Path Update at Secondary Node Additions  
a)
This measurement provides the number of Successful SN terminated bearers Path Update at Secondary Node Additions.

b)
CC

c)
On receipt of an E-RAB modification confirmation message by the MN from MME (after MN sends SgNB reconfiguration complete message) when path switch is needed. SGNB Addition Trigger Indication (TS 36.423) excludes SN change, inter-eNB HO, intra-eNB HO.
d)
Each measurement is an integer value.

e)
The measurement name has the form ERAB.PathUpdateSucctAtSNAddition.

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switched traffic

h)
EPS
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A.z
Monitor of Secondary Node Addition for E-UTRA-NR Dual Connectivity
In the E-UTRA-NR Dual Connectivity scenario, the Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide radio resources from the SN to the UE. The success or failure of Secondary Node Addition directly impacts the quality level for delivering the service by the networks, and also the feeling of the end user. So the success or failure of Secondary Node Addition needs be monitored, and for the scenarios that the path update is needed during the Secondary Node Addition procedure, the path update related measurements are also needed.
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