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Start of first change
[bookmark: _Toc44492005][bookmark: _Toc51689934][bookmark: _Toc51750621][bookmark: _Toc51774881][bookmark: _Toc51775495][bookmark: _Toc51776111][bookmark: _Toc58515494][bookmark: _Toc113897723]5.1.1.25	Measurements related to MRO
[bookmark: _Toc44492006][bookmark: _Toc51689935][bookmark: _Toc51750622][bookmark: _Toc51774882][bookmark: _Toc51775496][bookmark: _Toc51776112][bookmark: _Toc58515495][bookmark: _Toc113897724]5.1.1.25.1	Handover failures related to MRO for intra-system RAT mobility 
a)	This measurement provides the number of handover failure events related to MRO detected during the intra-system RAT mobility within 5GSNG-RAN, see TS 38.300 [49] clause 15.5.2. The measurement includes separate counters for various handover failure types, classified as "Intra-system RAT too early handover", "Intra-system RAT too late handover" and "Intra-system RAT 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 RAT mobility within 5GSNG-RAN.
d)	Each measurement is an integer value.  
e)	HO. IntraRATIntraSys.TooEarly
 HO. IntraRATIntraSys.TooLate
   HO. IntraRATIntraSys.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]).
[bookmark: _Toc44492007][bookmark: _Toc51689936][bookmark: _Toc51750623][bookmark: _Toc51774883][bookmark: _Toc51775497][bookmark: _Toc51776113][bookmark: _Toc58515496][bookmark: _Toc113897725][bookmark: _Toc20237178]5.1.1.25.2	Handover failures related to MRO for inter-system RAT mobility 
a)	This measurement provides the number of handover failure events delated to MRO detected during the inter-system RAT mobility between NG-RAN and E-UTRAN, limited to the scenarios defined in TS 38.300 [49] clause 15.5.2.2.3. The measurement includes separate counters for various handover failure types, classified as "Inter-system too early handover"(inter-system RAT mobility from E-UTRAN to NG-RAN) and "Inter-system RAT too late handover" (inter-system mobility from NG-RAN to E-UTRAN).
b)	CC.
c)	The measurements of too early inter-systemRAT handover events are obtained by accumulating the number of failure events detected during the inter-system RAT mobility from E-UTRAN to NG-RAN. The measurements of too late inter-system RAT handover events are obtained by accumulating the number of failure events detected during the inter-system RAT mobility from NG-RAN to E-UTRAN. 
d)	Each measurement is an integer value.  
e)	HO. InterRATInterSys.TooEarly
HO. InterRATInterSys.TooLate
f)	NRCellCU
	NRCellRelation
EutranRelation
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support MRO (see TS 28.313 [30]).
[bookmark: _Toc44492008][bookmark: _Toc51689937][bookmark: _Toc51750624][bookmark: _Toc51774884][bookmark: _Toc51775498][bookmark: _Toc51776114][bookmark: _Toc58515497][bookmark: _Toc113897726]5.1.1.25.3	Unnecessary handovers for inter-system RAT mobility
a)	This measurement provides the number of unnecessary handover events detected during the inter-system RAT mobility from NG-RAN to E-UTRAN, see TS 38.300 [49] clause 15.5.2.3. 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 inter-systemRAT handovers is obtained by accumulating the number of inter-system unnecessary handover events detected during the inter-system RAT mobility from NG-RAN to E-UTRAN. 
d)	Each measurement is an integer value.  
e)	HO. InterRATInterSys.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]).
[bookmark: _Toc44492009][bookmark: _Toc51689938][bookmark: _Toc51750625][bookmark: _Toc51774885][bookmark: _Toc51775499][bookmark: _Toc51776115][bookmark: _Toc58515498][bookmark: _Toc113897727]5.1.1.25.4	Handover ping-pong for inter-system RAT mobility 
a)	This measurement provides the number of handover ping-pong events detected during the inter-system RAT mobility between NG-RAN and E-UTRAN, see TS 38.300 [49] clause 15.5.2.4. An example of handover ping-pong occurred when a UE is handed over from a cell in a source system RAT (e.g. NG-RAN) to a cell in a target system RAT different from the source system RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source systemRAT, while the coverage of the source system RAT was sufficient for the service used by the UE.
b)	CC.
c)	The measurement of handover ping-pong events is obtained by accumulating the number of failure events detected during the inter-system RAT mobility between NG-RAN and E-UTRAN. 
d)	Each measurement is an integer value.  
e)	HO. InterRATInterSys.PingPong
f)	NRCellCU
	NRCellRelation
EutranRelation
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support MRO (see TS 28.313 [30]).
[bookmark: _Toc113897728]5.1.1.25.5	Handover failures per beam-cell pair related to MRO for intra-system RAT mobility 
a)	This measurement provides the number of handover failure events per beam-cell pair (source beam, i.e., the last beam before failure, and target cell) related to MRO detected during the intra-system RAT mobility within 5GSNG-RAN. The measurement includes separate counters for various handover failure types, classified as "Intra-system RAT too early handover per beam”, "Intra-system RAT too late handover per beam " and "Intra-system RAT handover to wrong cell per beam ". The handovers considered are inter-cell handovers.
b)	CC.
c)	The measurements of too early handovers for the beam per adjacent cell, too late handovers for the beam per adjacent cell and handover to wrong cell for the beam per adjacent cell events are obtained respectively by accumulating the number of failure events detected by gNB during the intra-system RAT mobility within NG-RAN5GS, where adjacent cells are identified by their NR Cell Identity (NCI).
d)	Each measurement is an integer value.  
e)	HO. IntraRATIntraSys.bTooEarly.NCI
HO. IntraRATIntraSys.bTooLate.NCI
HO. IntraRATIntraSys.bToWrongCell.NCI
f)	Beam
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support MRO (see TS 28.313 [30]).
[bookmark: _Toc113897729]5.1.1.25.6	Handover failures per beam-cell pair related to MRO for inter-system RAT mobility 
a)	This measurement provides the number of handover failure events per beam-cell pair (source beam, i.e., the last beam before failure, and target cell) related to MRO detected during the inter-system RAT mobility from 5GS to EPS. The measurement counter is classified as handover failure type "Inter-system RAT too late handover".
b)	CC.
c)	The measurements of too late handovers for the beam per adjacent cell events are obtained respectively by accumulating the number of failure events detected by gNB during the inter-system RAT mobility from 5GS NG-RAN to EPSE-UTRAN, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI).
d)	Each measurement is an integer value.
e)	HO. InterRATInterSys.bTooLate.ECGI
f)	Beam
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support MRO (see TS 28.313 [30]).
[bookmark: _Toc113897730]5.1.1.25.7	Unnecessary handovers per beam-cell pair for inter-system RAT mobility
a)	This measurement provides the number of unnecessary handover events per beam-cell pair (source beam, i.e., the last beam before handover, and target cell) detected during the inter-system RAT mobility from 5GS NG-RAN to E-UTRANPS. An example of unnecessary handover occurred when a UE handed over from NG-RAN to other system RAT (e.g. UTRAN) even though quality of the NG-RAN coverage was sufficient.
b)	CC.
c)	The measurement of unnecessary handovers for the beam per adjacent cell is obtained by accumulating the number of inter-system RAT unnecessary handover reports detected by gNB during the inter-system mobility from 5GNG-RANS to E-UTRANPS, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI).
d)	Each measurement is an integer value.
e)	HO. InterRATInterSys.bUnnecessary.ECGI
f)	Beam
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this measurement is to support MRO (see TS 28.313 [30]).
[bookmark: _Toc113897731]5.1.1.25.8	Handover ping-pong per beam-cell pair for inter-system RAT mobility 
a)	This measurement provides the number of handover ping-pong events per beam-cell pair (source beam, i.e., the last beam before failure, and target cell) detected during the inter-RATsystem mobility from NG-RAN5GS to E-UTRANPS. An example of handover ping-pong occurred when a UE is handed over from a cell in a source system RAT (e.g. NG-RAN) to a cell in a target system RAT different from the source system RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source systemRAT, while the coverage of the source system RAT was sufficient for the service used by the UE.
b)	CC.
c)	The measurement of handover ping-pong events for the beam per adjacent cell is obtained by accumulating the number of failure events detected by gNB during the inter-RATsystem mobility from 5GS NG-RAN to E-UTRANPS, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI)NR Cell Identity (NCI).
d)	Each measurement is an integer value.  
e)	HO. InterRATInterSys.bPingPong.NCI
f)	Beam
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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