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5

Performance measurements for 5G Network Functions
5.1.1.x
Measurements related to MRO

5.1.1.x.1
Handover failures related to MRO for intra-system mobility 
a)
This measurement provides the number of handover failure events related to MRO detected during the intra-system mobility within 5GS. The measurement includes separate counters for various handover failure types, classified as “too early handover”, “too late handover” and “handover to wrong cell”.
b)
CC.
c)
The measurements of too early handovers, too late handovers and handover to wrong cell events are obtained respectively by accumulating the number of failure events detected by gNB during the intra-system mobility within 5GS.
d)
Each measurement is an integer value.  

e)
HO.IntraSys.TooEarly
HO.IntraSys.TooLate
HO.IntraSys.ToWrongCell
f)
NRCellCU.
NRCellRelation
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support MRO (see TS 28.313 [30]).
5.1.1.x.2
Handover failures related to MRO for inter-system mobility 
a)
This measurement provides the number of handover failure events delated to MRO detected during the inter-system mobility from 5GS to EPS. The measurement includes separate counters for various handover failure types, classified as “too early handover” and “too late handover”.

b)
CC.
c)
The measurements of too early handovers and too late handovers events are obtained respectively by accumulating the number of failure events detected by gNB during the inter-system mobility from 5GS to EPS. 

d)
Each measurement is an integer value.  

e)
HO.InterSys.TooEarly

HO.InterSys.TooLate

f)
NRCellCU.
EutranRelation
g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support MRO (see TS 28.313 [30]).
5.1.1.x.3
Unnecessary handovers for Inter-system mobility
a)
This measurement provides the number of unnecessary handover events detected during the inter-system mobility from 5GS to EPS. An example of unnecessary handover occurred when a UE handed over from NG-RAN to other system (e.g. UTRAN) even though quality of the NG-RAN coverage was sufficient.

b)
CC.
c)
The measurement of unnecessary handovers are obtained by accumulating the number of failure events detected gNB during the inter-system mobility from 5GS to EPS. 

d)
Each measurement is an integer value.  

e)
HO.InterSys.Unnecessary
f)
NRCellCU.
EutranRelation
g)
Valid for packet switched traffic.
h)
5GS.
i)
One usage of this measurement is to support MRO (see TS 28.313 [30]).
5.1.1.x.4
Handover ping-pong for inter-system mobility 
a)
This measurement provides the number of handover ping-pong events detected during the inter-system mobility from 5GS to EPS. An example of handover ping-pong occurred when a UE is handed over from a cell in a source system (e.g. NG-RAN) to a cell in a target system different from the source system (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source system, while the coverage of the source system was sufficient for the service used by the UE.

b)
CC.
c)
The measurement of handover ping-pong events are obtained by accumulating the number of failure events detected by gNB during the inter-system mobility from 5GS to EPS. 

d)
Each measurement is an integer value.  

e)
HO.InterSys.Ping-pong
f)
NRCellCU.
EutranRelation
g)
Valid for packet switched traffic.
h)
5GS.

i)
One usage of this measurement is to support MRO (see TS 28.313 [30]).
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Annex A (informative):
Use cases for performance measurements
A.x
Monitoring of MRO performance

5G NR cells may experience issues, such as too early or too late handover, handover to wrong cell, ping-pong handover, that not only impact user experience, but also waste network resources, if handover parameters are not set properly. MRO is intended to automatically detect the handover issues, and determine actions to configure the handover parameters in cells in order to improve the handover performance
The MRO related measurements are used by the MRO to support MRO. 

	End of Modified Sections


