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	1st Modified Section


5
Measurements related to Relay Node
5.3
Handover related measurements
5.3.1
Intra-RAT Handovers 
4.3.1.1
Intra-RN Handover related measurements
4.3.1.1.1
Attempted outgoing intra-RN handovers per handover cause
a) This measurement provides the number of attempted outgoing intra-RN handovers per handover cause.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to the UE triggering the intra-RN handover (see TS 36.331 [8]). Each RRCConnectionReconfiguration message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing intra-RN handover events. 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) HO.IntraRNOutAtt.Cause  
where Cause identifies the cause for handover.
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.1.2
Successful outgoing intra-RN handovers per handover cause
a) This measurement provides the number of successful outgoing intra-RN handovers per handover cause.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) RN, indicating a successful outgoing intra-RN handover (see TS 36.331 [8]). Each RRCConnectionReconfigurationComplete message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing intra-RN handover events. 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) HO.IntraRNOutSucc.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.2
Handover to cells outside the RN related measurements

4.3.1.2.1
Attempted outgoing handover preparations to the cells outside the RN
a) This measurement provides the number of attempted outgoing inter-RN handover preparations.

b) CC.

c) Transmission of the X2AP message HANDOVER REQUEST from the source RN to the target RN (see TS 36.423[10]), indicating the attempt of an outgoing inter-RN handover preparation or on transmission of S1AP message HANDOVER REQUIRED to the DeNB (see TS 36.413 [9]).

d) A single integer value.
e) HO.OutRNOutPrepAtt
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.2.2
Attempted outgoing inter-RN handover executions per handover cause

a) This measurement provides the number of attempted outgoing inter-RN handovers per handover cause.

b) CC.

c) Transmission of the RRC ConnectionReconfiguration message to UE triggering the handover from the source RN to the target RN, indicatingthe attempt of an outgoing inter-RN handover (see TS 36.331 [8]).
The sum of all supported per cause measurements shall equal the total number of outgoing inter-RN handover event Each RRCConnectionReconfiguration message transimtted is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9]. 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) HO.OutRNOutAtt.Cause
where Cause identifies the cause for handover
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS

4.3.1.2.3
Successful outgoing inter-RN handover executions per handover cause

a) This measurement provides the number of successful outgoing inter-RN handovers per handover cause.

b) CC.

c) Receipt at the source RN of UE CONTEXT RELEASE [10] over the X2 from the target RN following a successful handover, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND [9] at the source RN following a successful handover. Each X2AP UE CONTEXT RELEASE message or S1AP UE CONTEXT RELEASE COMMAND message received is added to the relevant per handover cause measurement, the possible causes are included in TS 36.413 [9].
The sum of all supported per cause measurements shall equal the total number of outgoing inter-RN handover events. 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)  HO.InterRNOutSucc.Cause
where Cause identifies the cause for handover.

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4
Intra- / Inter-frequency Handover related measurements 

4.3.1.4.1
Attempted outgoing intra-frequency handovers 

a) This measurement provides the number of attempted outgoing intra-frequency handovers. 
b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing intra-frequency handover (see TS 36.331 [8]).

d) A single integer value.

e) HO.IntraFreqOutAtt. 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4.2
Successful outgoing intra-frequency handovers 

a) This measurement provides the number of successful outgoing intra-frequency handovers.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) RN, indicating a successful outgoing intra-RN intra-frequency handover (see TS 36.331 [8]), orreceipt at the source RN of UE CONTEXT RELEASE [10] over the X2 from the target RN following a successful inter-RN intra-frequency handover, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source RN following a successful inter-RN intra-frequency handover. 

d) A single integer value.
e) HO.IntraFreqOutSucc
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4.3
Attempted outgoing inter-frequency handovers – gap-assisted measurement

a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are used [12]. 
b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing inter-frequency handover when measurement gaps are used (see TS 36.331 [8]).

d) A single integer value.

e) HO.InterFreqMeasGapOutAtt

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4.4
Successful outgoing inter-frequency handovers – gap-assisted measurement
a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are used [12].

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) RN, indicating a successful outgoing intra-RN inter-frequency handover when measurement gaps are used (see TS 36.331 [8]), or receipt at the source RN of UE CONTEXT RELEASE [10] over the X2 from the target RN following a successful inter-frequency handover when measurement gaps are used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source RN following a successful inter-frequency handover when measurement gaps are used.
d) A single integer value.
e) HO.InterFreqMeasGapOutSucc 

f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4.5
Attempted outgoing inter-frequency handovers – non gap-assisted measurement

a) This measurement provides the number of attempted outgoing inter-frequency handovers, when measurement gaps are not used [12]. 
b) CC.

c) Transmission of the RRCConnectionReconfiguration message to UE triggering the handover, indicating the attempt of an outgoing inter-frequency handover when measurement gaps are not used (see TS 36.331 [8]).

d) A single integer value.

e) HO.InterFreqNoMeasGapOutAtt 
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
4.3.1.4.6
Successful outgoing inter-frequency handovers – non gap-assisted measurement

a) This measurement provides the number of successful outgoing inter-frequency handovers, when measurement gaps are not used [12].

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) RN, indicating a successful outgoing intra-RN inter-frequency handover when measurement gaps are not used (see TS 36.331 [8]), or receipt at the source RN of UE CONTEXT RELEASE [10] over the X2 from the target RN following a successful inter-frequency handover when measurement gaps are not used, or if handover is performed via S1, receipt of UE CONTEXT RELEASE COMMAND[9] at the source RN following a successful inter-frequency handover when measurement gaps are not used. 
d) A single integer value.
e) HO.InterFreqNoMeasGapOutSucc
f) EUtranCellFDD
EUtranCellTDD
g) Valid for packet switched traffic

h) EPS
	Next Modified Section


A.4
Overview handover related Use Cases
	Use Case
	PM KPI / elementary object

	Continuous Network Supervision: Supervision of overall handover performance. It is essential in network operations to follow the success rate of various handover. Low handover success rate will impact user experience, therefore it is important to define measurements to follow handover success rate.


	- outgoing Intra RAT HO Success Rate (cell)  *1
- outgoing Inter RAT HO Success Rate (cell)  *1
- outgoing Inter System HO Success Rate (cell)  *1 *3
- outgoing Intra Frequency HO Success Rate (cell)  *1
- outgoing Inter Frequency HO Success Rate (cell)  *1
- outgoing Intra eNB/RN HO Success Rate (cell)  *2
- outgoing Inter eNB HO Success Rate (cell)  *2
- outgoing HO to the cells outside the RN

*1:  It is expected that the HO success rate may vary depending

 on the respective scenarios : intra-RAT, inter-RAT, inter System, 

intra frequency, inter frequency

*2: it is expected that the HO success rate may vary depending

 on the used external interfaces

*3: inter system : LTE- non 3GPP HO


	Troubleshooting: Detection of bad handover relation. The first use case provides the overall performance of handover success rate on E-UTRAN cell level, but it is essential to get a knowledge between which cell pairs the handover success rate is low. Therefore it is important to know the success rate on neighbor cell relation basis.  

 
	-  HO Success Rate (neighbourcell)

	Troubleshooting: Reason for started handover 
To go for further analysis of handover failures, it is essential to know what causes the handovers. For this we need to know the success rate of handovers per HO reason. 
	- outgoing HO Success Rate per HO reason (      
  neighbor cell)  *4

*4 different results expected e.g. emergency or normal HO



	Troubleshooting: Reason for failed handover. To go for further detailed analysis for handover failure it is important to know what the reason for handover failure was, or whether the handover was assisted by measurement gaps or was with DRX.

It is also important to know if measurement gaps and DRX are helping in handover procedure or not. (i.e. what is the handover failure rate if measurement gaps are switched on. Measurement gaps and DRX can cause more load and battery consumption to the UE, therefore if these are not causing any changes in handover failure rate, operators may not use them)
	- outgoing HO Failure Distribution Rate (cell+neighbourcell)
- HO Path Switching Failure Distribution Rate (cell or Interface)
- HO Failure Rate DRX / Non DRX (cell) *5
- Inter frequency HO Failure Rate Meas gap assisted / not assisted     
  (cell)  *5

*5: measurement only on cell basis and not per neighbourcell 

due to amount of counters as mentioned above.


	Network Planning: Traffic flow analysis
 or

Network Planning: Handover traffic optimization

	- outgoing Intra RAT HO Success Rate  (neighbour cell)
- outgoing Inter RAT HO Success Rate (cell)
- outgoing Inter System HO Success Rate (cell)



	End of modifications
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