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Decision/action requested
Agree on PM for handover parameter optimisation
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Rationale
In order to gain insight into the performance of intra-frequency handovers, the operator needs to know the success rate of handovers along with the number of triggered intra-frequency handovers. Additionally, in order to be able to break down the HO performance per neighbour relation, the handover success and attempt rate need to be available per neighbour relation basis. Finally, the performance measurements indicating the causes for handover triggering are required in order to properly monitor handovers initiated by different causes.
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Proposal
The following performance measurements based on UE measurement reports should be introduced to facilitate HO performance:
4.1 Measurements related to intra-frequency HOs
4.1.1 Outgoing intra-eNodeB handovers

4.1.1.1 Attempted outgoing intra-eNodeB handovers per cause
a) This measurement provides the number of attempted outgoing intra-eNodeB handovers per handover cause.

b) CC.

c) Transmission of the RRCConnectionReconfiguration message to the UE triggering the intra-eNB handover (see TS 36.331 [2]).
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNB 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.AttOutIntraENodeBIntraFreq.Cause
Where the cause indicating the cause for handovers.
f) EUtranCellFDD 
EUtranRelation
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) Valid for packet switching.
h) EPS
4.1.1.2 Successful outgoing intra-eNodeB handovers per cause
a) This measurement provides the number of successful outgoing intra-eNodeB handovers per handover cause.

b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target (=source) eNodeB, indicating a successful outgoing intra-eNodeB handover with specific cause (see TS 36.331 [2]).
The sum of all supported per cause measurements shall equal the total number of outgoing intra-eNodeB 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.SuccOutIntraENodeBIntraFreq.Cause
where Cause identifies the cause for handovers.

f) EUtranCellFDD
EUtranRelation
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) Valid For Packet Switching.
h) EPS

4.1.2 Incoming intra-eNodeB handovers

4.1.2.1 Attempted incoming intra-eNodeB handovers per cause

NOTE:  This measurement can be derived by applying the Attempted outgoing intra-eNodeB handovers per cause, as it is intra-eNodeB 
4.1.2.2 Successful incoming intra-eNodeB handovers per cause
NOTE:  This measurement can be derived by applying the Successful outgoing intra-eNodeB handovers per cause, as it is intra-eNodeB 
4.1.3 Outgoing inter-eNodeB handovers

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

b) CC.

c) Transmission of the RRC Connection reconfiguration  message to UE triggering the handover from the source eNodeB to the target eNodeB, indicating the attempt of an outgoing inter-eNodeB handover to a specific target inter-eNodeB cell (see TS 36.331 [4]).
The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB 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.AttOutIntereNodeBIntraFreq.Cause
Where Cause identifies the cause for handovers
f) EUtranCellFDD 
EUtranRelation 
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) Valid for packet switching.
h) EPS
4.1.3.2 Successful outgoing inter-eNodeB handovers per cause
a) This measurement provides the number of successful outgoing inter-eNodeB handovers paer handover cause.

b) CC.
c) Receipt at the source eNodeB of UE CONTEXT RELEASE [36.423] over the X2 from the target eNodeB following a successful handover preparation (or from the CN if handover is performed over the S1, UE CONTEXT RELEASE COMMAND [36.413]).

The sum of all supported per cause measurements shall equal the total number of outgoing inter-RAT 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.SuccOutInterENodeBIntraFreq.Cause
where Cause identifies the failure cause.

f) EUtranCellFDD
EUtranRelation 
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]. 
g) Valid for packet switching.
h) EPS
4.1.4 Incoming inter-eNodeB handovers

4.1.4.1 Attempted incoming inter-eNodeB handovers per cause

FFS

4.1.4.2 Successful Incoming inter-eNodeB handovers per cause
a) This measurement provides the number of successful incoming inter-eNodeB handovers per handover cause
b) CC.

c) Receipt of a RRC message RRCConnectionReconfigurationComplete sent from the UE to the target eNodeB, indicating a successful incoming inter-eNodeB handover (see TS 36.331 [2]).
The sum of all supported per cause measurements shall equal the total number of outgoing inter-eNodeB 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.SuccOutInterENodeBIntraFreq.Cause
Where Cause identifies the cause for handovers.
f) EUtranCellFDD 
EUtranRelation
Editor’s note: the final measurement object class definition is pending the completion of TS 32.762 [3]
g) Valid for packet switching.
a) EPS
5 Detailed proposal
It is proposed to agree on the proposed performance measurements and to introduce them into [4] (exact location TBD).

















































































