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1
Overall description
Considering the specified performance measurements related to MRO, see clause 5.1.1.25 in TS 28.552, SA5 has identified that currently intra-system and inter-system mobility is considered. However, SA5 is interested in inter-RAT mobility and not in inter-system mobility because from SA5 perspective, it is irrelevant which core (EPC or 5GC) serves the RAT. 

Furthermore, considering the NSA case where both an E-UTRA cell and a NR cell are connected to the same EPC, handover failures between the E-UTRA cell and the NR cell will not be captured as inter-system failure cases, since according to the definition (intra-system = no core network change) this mobility type would belong to the intra-system mobility cases.
SA5 refers to the handover events defined in TS 38.300 clause 15.5.2. There is currently intra-system and inter-system mobility considered.

One solution to this problem is to distinguish between intra-RAT and inter-RAT instead of intra-system and inter-system, i.e. modify the inter-system mobility to inter-RAT mobility.
SA5 proposal to 28.552 clause 5.1.1.25 has been added in annex A below for reference.
2
Actions
To 3GPP RAN3 

ACTION: 
SA5 respectfully asks RAN3 to take the above information and the annex into consideration and to provide feedback on the above solution.
3
Dates of next TSG SA WG 5 meetings
SA5#146 Ad-Hoc
16 - 20 January 2023
Electronic meeting

SA5#147

27 February - 3rd March 2023
Europe (TBD)

4
Annex A

Start of first change
5.1.1.25
Measurements related to MRO

5.1.1.25.1
Handover failures related to MRO for intra-RAT mobility 
a)
This measurement provides the number of handover failure events related to MRO detected during the intra-RAT mobility within NG-RAN. The measurement includes separate counters for various handover failure types, classified as "Intra-RAT too early handover", "Intra-RAT too late handover" and "Intra-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-RAT mobility within NG-RAN.

d)
Each measurement is an integer value.  

e)
HO. IntraRAT.TooEarly
 HO. IntraRAT.TooLate

 HO. IntraRAT.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]).

5.1.1.25.2
Handover failures related to MRO for inter-RAT mobility 
a)
This measurement provides the number of handover failure events delated to MRO detected during the inter-RAT mobility between NG-RAN and E-UTRAN. The measurement includes separate counters for various handover failure types, classified as "Inter-system too early handover"(inter-RAT mobility from E-UTRAN to NG-RAN) and "Inter-RAT too late handover" (inter-system mobility from NG-RAN to E-UTRAN).

b)
CC.
c)
The measurements of too early inter-RAT handover events are obtained by accumulating the number of failure events detected during the inter-RAT mobility from E-UTRAN to NG-RAN. The measurements of too late inter-RAT handover events are obtained by accumulating the number of failure events detected during the inter-RAT mobility from NG-RAN to E-UTRAN. 

d)
Each measurement is an integer value.  

e)
HO. InterRAT.TooEarly

HO. InterRAT.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]).
5.1.1.25.3
Unnecessary handovers for inter-RAT mobility
a)
This measurement provides the number of unnecessary handover events detected during the inter-RAT mobility from NG-RAN to E-UTRAN. 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-RAT handovers is obtained by accumulating the number of inter-system unnecessary handover events detected during the inter-RAT mobility from NG-RAN to E-UTRAN. 

d)
Each measurement is an integer value.  

e)
HO. InterRAT.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]).

5.1.1.25.4
Handover ping-pong for inter-RAT mobility 
a)
This measurement provides the number of handover ping-pong events detected during the inter-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 RAT (e.g. NG-RAN) to a cell in a target RAT different from the source RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source RAT, while the coverage of the source 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-RAT mobility between NG-RAN and E-UTRAN. 

d)
Each measurement is an integer value.  

e)
HO. InterRAT.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]).

5.1.1.25.5
Handover failures per beam-cell pair related to MRO for intra-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-RAT mobility within NG-RAN. The measurement includes separate counters for various handover failure types, classified as "Intra-RAT too early handover per beam”, "Intra-RAT too late handover per beam " and "Intra-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-RAT mobility within NG-RAN, where adjacent cells are identified by their NR Cell Identity (NCI).

d)
Each measurement is an integer value.  

e)
HO. IntraRAT.bTooEarly.NCI
HO. IntraRAT.bTooLate.NCI
HO. IntraRAT.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]).

5.1.1.25.6
Handover failures per beam-cell pair related to MRO for inter-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-RAT mobility from 5GS to EPS. The measurement counter is classified as handover failure type "Inter-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-RAT mobility from NG-RAN to E-UTRAN, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI).

d)
Each measurement is an integer value.

e)
HO. InterRAT.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]).
5.1.1.25.7
Unnecessary handovers per beam-cell pair for inter-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-RAT mobility from NG-RAN to E-UTRAN. An example of unnecessary handover occurred when a UE handed over from NG-RAN to other 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-RAT unnecessary handover reports detected by gNB during the inter-system mobility from NG-RAN to E-UTRAN, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI).

d)
Each measurement is an integer value.

e)
HO. InterRAT.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]).

5.1.1.25.8
Handover ping-pong per beam-cell pair for inter-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-RAT mobility from NG-RAN to E-UTRAN. An example of handover ping-pong occurred when a UE is handed over from a cell in a source RAT (e.g. NG-RAN) to a cell in a target RAT different from the source RAT (e.g. E-UTRAN), then within a predefined limited time the UE is handed over back to a cell in the source RAT, while the coverage of the source 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-RAT mobility from NG-RAN to E-UTRAN, where adjacent cells are identified by their E-UTRAN Cell Global Identifier (ECGI).

d)
Each measurement is an integer value.  

e)
HO. InterRAT.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]).

End of changes
