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	1st Modified Section


5.1.1.6.x
Handovers between 5GS and EPS

5.1.1.6.x.1
Number of requested preparations for handovers from 5GS to EPS
a)
This measurement provides the number of preparations requested by the source gNB for the outgoing handovers from 5GS to EPS.
b)
CC
c)
Transmission of HANDOVER REQUIRED message containing the “Handover Type” IE set to “5GStoEPS” (see 3GPP TS 38.413 [11]) by the gNB-CU to the AMF.

d)
A single integer value.
e)
MM.HoOut5gsToEpsPrepReq.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.2
Number of successful preparations for handovers from 5GS to EPS
a)
This measurement provides the number of successful preparations received by the source gNB for the outgoing handovers from 5GS to EPS. 
b)
CC
c)
Receipt of HANDOVER COMMAND message by the gNB-CU from the AMF (see 3GPP TS 38.413 [11]), for informing that the resources have been successfully prepared at the target E-Utran Cell for the handover from 5GS and EPS.

d)
A single integer value.
e)
MM.HoOut5gsToEpsPrepSucc.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.3
Number of failed preparations for handovers from 5GS to EPS
a)
This measurement provides the number of failed preparations received by the source gNB for the outgoing handovers from 5GS to EPS. This measurement is split into subcounters per failure cause.
b)
CC
c)
Receipt of HANDOVER PREPARATION FAILURE message (see 3GPP TS 38.413 [11]) by the gNB-CU from the AMF, for informing that the preparation of resources have been failed at the target E-Utran Cell for the handover from 5GS and EPS. Each received HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.

d)
Each subcounter is an integer value.
e)
MM.HoOut5gsToEpsPrepFail.cause

Where cause identifies the failure cause of the handover preparations.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.4
Number of requested resource allocations for handovers from EPS to 5GS
a)
This measurement provides the number of resource allocation requests received by the target gNB for handovers from EPS to 5GS. 
b)
CC
c)
Receipt of HANDOVER REQUEST message containing the “Handover Type” IE set to “EPSto5GS” (see 3GPP TS 38.413 [11]) by the gNB-CU from the AMF.

d)
A single integer value.
e)
MM.HoIncEpsTo5gsResAlloReq.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.5
Number of successful resource allocations for handovers from EPS to 5GS
a)
This measurement provides the number of successful resource allocations at the target gNB for handovers from EPS to 5GS. 

b)
CC.
c)
Transmission of HANDOVER REQUEST ACKNOWLEDGE message (see 3GPP TS 38.413 [11]) by the gNB-CU to the AMF, for informing that the resources for the handover from EPS to 5GS have been allocated. 

d)
A single integer value.
e)
MM.HoIncEpsTo5gsResAlloSucc.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS.

i) 
One usage of this performance measurements is for performance assurance.

5.1.1.6.x.6
Number of failed resource allocations for handovers from EPS to 5GS
a)
This measurement provides the number of failed resource allocations at the target gNB for handovers from EPS to 5GS. This measurement is split into subcounters per failure cause.
b)
CC
c)
Transmission of HANDOVER FAILURE message (see 3GPP TS 38.413 [11]) by the gNB-CU to the AMF, for informing that the allocation of resources for the handover from EPS to 5GS has failed. Each transmitted HANDOVER FAILURE message increments the relevant subcounter per failure cause by 1.

d)
Each subcounter is an integer value.
e)
MM.HoIncEpsTo5gsResAlloFail.cause

Where cause identifies the failure cause of the handover resource allocations.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.

g)
Valid for packet switched traffic.
h)
5GS

5.1.1.6.x.7
Number of requested executions for handovers from 5GS to EPS
a)
This measurement provides the number of executions requested by the source gNB for handovers from 5GS to EPS. 
b)
CC.
c)
Transmission of RRC ConnectionReconfiguration message to the UE triggering the handover from the source NR Cell to the target E-UTRAN cell for the handover from 5GS to EPS (see TS 38.331 [20]).

d)
A single integer value.
e)
MM.HoOutExe5gsToEpsReq.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.8
Number of successful executions for handovers from 5GS to EPS
a)
This measurement provides the number of successful executions at the source gNB for handovers from 5GS to EPS. 
b)
CC
c)
Receipt of UE CONTEXT RELEASE COMMAND message by the gNB-CU from AMF (see 3GPP TS 38.413 [11]) following a successful handover from 5GS to EPS.

d)
A single integer value.
e)
MM.HoOutExe5gsToEpsSucc.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

5.1.1.6.x.9
Number of failed executions for handovers from 5GS to EPS
a)
This measurement provides the number of failed executions at the source gNB for handovers from 5GS to EPS. This measurement is split into subcounters per failure cause.
b)
CC
c)
Receipt of UE CONTEXT RELEASE COMMAND at the source gNB-CU from AMF (see 3GPP TS 38.413 [11]) indicating an unsuccessful handover from 5GS to EPS. Each received message increments the relevant subcounter per failure cause by 1.

d)
Each subcounter is an integer value.
e)
MM.HoOutExe5gsToEpsFail.cause.
Where cause identifies the failure cause in the UE CONTEXT RELEASE COMMAND message.

f)
EutranRelation (contained by NRCellCU),
NRCellCU.
g)
Valid for packet switched traffic.
h)
5GS.

	Next Modified Sections


A.17
Monitoring of handovers
Mobility is one of the most significant feature of the mobile networks, and handover is one typical action of the mobility. The handover failure would cause service discontinuation, thus the performance of the handover has direct impact to the user experience.The handover procedure includes handover preparation, handover resource allocation and handover execution, and the performance related to handover needs to be monitored for each phase. The resources (e.g., PDU Session Resource) need to be prepared and allocated for a handover according to the QoS requirements for each NSI identifier (S-NSSAI).

The handover may occur intra-gNB and inter-gNB for 5G networks, and for inter-gNB case the handover could happen via NG or Xn interface. The handover may also occur between 5GS and EPS.
For the handover failures, the measurements with specific causes are required for trouble shooting.
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