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[bookmark: _Toc20132201][bookmark: _Toc27473236][bookmark: _Toc35955889][bookmark: _Toc44491853][bookmark: _Toc51689780][bookmark: _Toc51750454][bookmark: _Toc51774714][bookmark: _Toc51775328][bookmark: _Toc51775944][bookmark: _Toc58515327][bookmark: _Toc83137691]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Conditional handover: A handover which is executed by the UE.
Dual Active Protocol Stack: A procedure for handovers where the UE connects to the target before it releases the connection to the source.
IP latency:  the time it takes to transfer a first/initial packet in a data burst from one point to another. 
Legacy handover: A handover that is executed by the source gNB, in contrast to Conditional Handover.
[bookmark: _Hlk522875377]Mapped 5QI:   5QI that is used for a DRB within the gNB when a single 5QI is assigned to the DRB. 
NOTE1:	In this case the mapped 5QI is used for separating certain measurements per QoS class.
NOTE 2:	Individual QoS flows into a common 5QI is specified in TS 38.473 [6].
Packet delay: the time it takes to transfer any packet from one point to another. 
Packet drop rate: share of packets that were not sent to the target due to high traffic load or traffic management and should be seen as a part of the packet loss rate. 
Packet loss rate: share of packets that could not be received by the target, including packets droped, packets lost in transmission and packets received in wrong format. 
Performance indicators: The performance data aggregated over a group of NFs which is derived from the performance measurements collected at the NFs that belong to the group, according to the aggregation method identified in the Performance Indicator definition.
[bookmark: _Toc20132202][bookmark: _Toc27473237][bookmark: _Toc35955890][bookmark: _Toc44491854][bookmark: _Toc51689781][bookmark: _Toc51750455][bookmark: _Toc51774715][bookmark: _Toc51775329][bookmark: _Toc51775945][bookmark: _Toc58515328][bookmark: _Toc83137692][bookmark: _Hlk532545985]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.501 [4] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 23.501 [4].
CHO	Conditional Handover
DAPS	Dual Active Protocol Stack
HO	Handover
kbit	kilobit (1000 bits)
LHO	Legacy Handover
MN	Master Node.
NG-RAN	Next Generation Radio Access Network
PI	Performance Indicator
SN	Secondary Node.
TEID	Tunnel Endpoint IDentifier


	Next change



[bookmark: _Toc20132236][bookmark: _Toc27473271][bookmark: _Toc35955926][bookmark: _Toc44491899][bookmark: _Toc51689826][bookmark: _Toc51750500][bookmark: _Toc51774760][bookmark: _Toc51775374][bookmark: _Toc51775990][bookmark: _Toc58515373][bookmark: _Toc83137745]5.1.1.6.x	Inter-gNB DAPS handovers
[bookmark: _Toc20132237][bookmark: _Toc27473272][bookmark: _Toc35955927][bookmark: _Toc44491900][bookmark: _Toc51689827][bookmark: _Toc51750501][bookmark: _Toc51774761][bookmark: _Toc51775375][bookmark: _Toc51775991][bookmark: _Toc58515374][bookmark: _Toc83137746]5.1.1.6.x.1	Number of requested DAPS handover preparations
a)	This measurement provides the number of DAPS handover preparations requested by the source gNB. 
b)	CC.
c)	On transmission of HANDOVER REQUIRED message (see TS 38.413 [11]) by the NR cell CU to the AMF, or transmission of HANDOVER REQUEST message (see TS 38.423 [13]), where the message denotes a DAPS handover, by the source NR cell CU to target NR cell CU, for requesting the preparation of resources at the target NR cell CU.
d)	A single integer value.
e)	MM.DapsHoPrepInterReq.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132238][bookmark: _Toc27473273][bookmark: _Toc35955928][bookmark: _Toc44491901][bookmark: _Toc51689828][bookmark: _Toc51750502][bookmark: _Toc51774762][bookmark: _Toc51775376][bookmark: _Toc51775992][bookmark: _Toc58515375][bookmark: _Toc83137747]5.1.1.6.x.2	Number of successful DAPS handover preparations
a)	This measurement provides the number of successful DAPS handover preparations received by the source NR cell CU. 
b)	CC
c)	On receipt of HANDOVER COMMAND message by the NR cell CU from the AMF (see TS 38.413 [11]), or receipt of HANDOVER REQUEST ACKNOWLEDGE message (see TS 38.423 [13]), where the message denotes a DAPS handover, by the source NR cell CU from the target NR cell CU, for informing that the resources for the handover have been prepared at the target NR cell CU.
d)	A single integer value.
e)	MM.DapsHoPrepInterSucc.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132239][bookmark: _Toc27473274][bookmark: _Toc35955929][bookmark: _Toc44491902][bookmark: _Toc51689829][bookmark: _Toc51750503][bookmark: _Toc51774763][bookmark: _Toc51775377][bookmark: _Toc51775993][bookmark: _Toc58515376][bookmark: _Toc83137748]5.1.1.6.x.3	Number of failed DAPS handover preparations
a)	This measurement provides the number of failed DAPS handover preparations received by the source NR cell CU. This measurement is split into subcounters per failure cause.
b)	CC
c)	On receipt of HANDOVER PREPARATION FAILURE message (see TS 38.413 [11]) by the NR cell CU from the AMF, or receipt of HANDOVER PREPARATION FAILURE message (see TS 38.423 [13]) by the source NR cell CU from the target NR cell CU, where the message denotes a DAPS handover, for informing that the preparation of resources at the target NR cell CU has failed. Each received HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.
d)	Each subcounter is an integer value.
e)	MM.DapsHoPrepInterFail.cause.
	Where cause identifies the failure cause of the handover preparations.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132240][bookmark: _Toc27473275][bookmark: _Toc35955930][bookmark: _Toc44491903][bookmark: _Toc51689830][bookmark: _Toc51750504][bookmark: _Toc51774764][bookmark: _Toc51775378][bookmark: _Toc51775994][bookmark: _Toc58515377][bookmark: _Toc83137749]5.1.1.6.x.4	Number of requested DAPS handover resource allocations
a)	This measurement provides the number of DAPS handover resource allocation requests received by the target NR cell CU. 
b)	1CC
c)	On receipt of HANDOVER REQUEST message (see TS 38.413 [1]) by the NR cell CU from the AMF, or receipt of HANDOVER REQUEST message (see TS 38.423 [13]) by the target NR cell CU], where the message denotes a DAPS handover, from the source NR cell CU, for requesting the preparation of resources for handover. 
d)	A single integer value.
e)	MM.DapsHoResAlloInterReq.
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132241][bookmark: _Toc27473276][bookmark: _Toc35955931][bookmark: _Toc44491904][bookmark: _Toc51689831][bookmark: _Toc51750505][bookmark: _Toc51774765][bookmark: _Toc51775379][bookmark: _Toc51775995][bookmark: _Toc58515378][bookmark: _Toc83137750]5.1.1.6.x.5	Number of successful DAPS handover resource allocations
a)	This measurement provides the number of successful DAPS handover resource allocations at the target NR cell CU for the handover. 
b)	CC.
c)	On transmission of HANDOVER REQUEST ACKNOWLEDGE message (see TS 38.413 [11]) by the NR cell CU to the AMF, or transmission of HANDOVER REQUEST ACKNOWLEDGE message (see TS 38.423 [13]) by the target NR cell CU to the source NR cell CU, where the message denotes a DAPS handover, for informing that the resources for the handover have been prepared. 
d)	A single integer value.
e)	MM.DapsHoResAlloInterSucc
f)	NRCellCU.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132242][bookmark: _Toc27473277][bookmark: _Toc35955932][bookmark: _Toc44491905][bookmark: _Toc51689832][bookmark: _Toc51750506][bookmark: _Toc51774766][bookmark: _Toc51775380][bookmark: _Toc51775996][bookmark: _Toc58515379][bookmark: _Toc83137751]5.1.1.6.x.6	Number of failed DAPS handover resource allocations
a)	This measurement provides the number of failed DAPS handover resource allocations at the target NR cell CU for the handover. This measurement is split into subcounters per failure cause.
b)	CC
c)	On transmission of HANDOVER FAILURE message (see TS 38.413 [11]) by the NR cell CU to the AMF, or transmission of HANDOVER PREPARATION FAILURE message (see TS 38.423 [13]) by the target NR cell CU to the source NR cell CU, where the message denotes a DAPS handover, for informing that the preparation of resources has failed. Each transmitted HANDOVER FAILURE message or HANDOVER PREPARATION FAILURE message increments the relevant subcounter per failure cause by 1.
d)	Each subcounter is an integer value.
e)	MM.DapsHoResAlloInterFail.cause
	Where cause identifies the failure cause of the handover resource allocations.
f)	NRCellCU
g)	Valid for packet switched traffic.
h)	5GS
i)	One usage of this performance measurements is for performance assurance.
[bookmark: _Toc20132243][bookmark: _Toc27473278][bookmark: _Toc35955933][bookmark: _Toc44491906][bookmark: _Toc51689833][bookmark: _Toc51750507][bookmark: _Toc51774767][bookmark: _Toc51775381][bookmark: _Toc51775997][bookmark: _Toc58515380][bookmark: _Toc83137752]5.1.1.6.x.7	Number of requested DAPS handover executions
a)	This inter gNB handover measurement provides the number of outgoing DAPS handover executions requested by the source gNB. 
b)	CC.
c)	On transmission of RRCReconfiguration message to the UE triggering the inter gNB handover from the source NRCellCU to the target NRCellCU, indicating the attempt of an outgoing inter-gNB DAPS handover (see TS 38.331 [20]), the counter is stepped by 1.
d)	A single integer value.
e)	MM.DapsHoExeInterReq.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc20132244][bookmark: _Toc27473279][bookmark: _Toc35955934][bookmark: _Toc44491907][bookmark: _Toc51689834][bookmark: _Toc51750508][bookmark: _Toc51774768][bookmark: _Toc51775382][bookmark: _Toc51775998][bookmark: _Toc58515381][bookmark: _Toc83137753]5.1.1.6.x.8	Number of successful DAPS handover executions
a)	This inter gNB handover measurement provides the number of successful DAPS handover executions received by the source gNB. 
b)	CC
c)	On receipt at the source gNB of UE CONTEXT RELEASE [13] over Xn from the target gNB following a successful DAPS handover, or, if handover is performed via NG, on receipt of UE CONTEXT RELEASE COMMAND [11] from AMF following a successful inter gNB DAPS handover, the counter is stepped by 1.
d)	A single integer value.
e)	MM.DapsHoExeInterSucc.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc20132245][bookmark: _Toc27473280][bookmark: _Toc35955935][bookmark: _Toc44491908][bookmark: _Toc51689835][bookmark: _Toc51750509][bookmark: _Toc51774769][bookmark: _Toc51775383][bookmark: _Toc51775999][bookmark: _Toc58515382][bookmark: _Toc83137754]5.1.1.6.x.9	Number of failed DAPS handover executions
a)	This inter gNB handover measurement provides the number of failed DAPS handover executions.
b)	CC.
c)	This counter is incremented when handover execution failures occur. It is assumed that the UE context is available in the source gNB. The following events are counted:
1)	On reception of NGAP UE CONTEXT RELEASE COMMAND [11] from AMF indicating an unsuccessful inter gNB DAPS handover; 
2)	On reception of RrcReestablishmentRequest [20] where the reestablishmentCause is handoverFailure, from the UE in the source gNB, where the reestablishment occurred in the source gNB, for a DAPS handover;
3)	On expiry of a Handover Execution supervision timer in the source gNB for a DAPS handover;
4)	On reception of XnAP RETRIEVE UE CONTEXT REQUEST [13] in the source gNB, for a DAPS handover, when the reestablishment occurred in another gNB;
5)	On reception of FailureInformation [20] where failureType-r16 is set to daps-failure.
The failure causes for UE CONTEXT RELEASE COMMAND are listed in [11] clause 9.3.1.2. An event increments the relevant subcounter by 1. For MM.DapsHoExeInterFail.UE_CONTEXT_RELEASE_COMMAND, an event increments the relevant subcounter per failure cause by 1.
[bookmark: _Hlk83654601]As one handover failure might cause more than one of the above events, duplicates need to be filtered out.
d)	Each subcounter is an integer value.
e)	MM.DapsHoExeInterFail.UeCtxtRelCmd.cause;
MM.DapsHoExeInterFail.RrcReestabReq;
MM.DapsHoExeInterFail.HoExeSupTimer;
MM.DapsHoExeInterFail.RetrUeCtxtReq;
MM.DapsHoExeInterFail.FailInfo.
Where cause identifies the failure cause of the UE CONTEXT RELEASE COMMAND message.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurement is for performance assurance.
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[bookmark: _Toc20132247][bookmark: _Toc27473282][bookmark: _Toc35955937][bookmark: _Toc44491910][bookmark: _Toc51689837][bookmark: _Toc51750511][bookmark: _Toc51774771][bookmark: _Toc51775385][bookmark: _Toc51776001][bookmark: _Toc58515384][bookmark: _Toc83137758]5.1.1.6.y	Intra-gNB DAPS handovers
[bookmark: _Toc20132248][bookmark: _Toc27473283][bookmark: _Toc35955938][bookmark: _Toc44491911][bookmark: _Toc51689838][bookmark: _Toc51750512][bookmark: _Toc51774772][bookmark: _Toc51775386][bookmark: _Toc51776002][bookmark: _Toc58515385][bookmark: _Toc83137759]5.1.1.6.y.1	Number of requested handovers
a)	This measurement provides the number of outgoing intra-gNB DAPS handovers requested by the source NRCellCU.
b)	CC.
c)	On transmission of RRC Reconfiguration message to the UE triggering the handover from the source NRCellCU to the target NRCellCU, indicating the attempt of an outgoing intra-gNB DAPS handover (see TS 38.331 [20]), the counter is stepped by 1.
d)	A single integer value.
e)	MM.DapsHoExeIntraReq.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc20132249][bookmark: _Toc27473284][bookmark: _Toc35955939][bookmark: _Toc44491912][bookmark: _Toc51689839][bookmark: _Toc51750513][bookmark: _Toc51774773][bookmark: _Toc51775387][bookmark: _Toc51776003][bookmark: _Toc58515386][bookmark: _Toc83137760]5.1.1.6.y.2	Number of successful DAPS handovers
a)	This measurement provides the number of successful intra-gNB DAPS handovers received by the source NRCellCU.
b)	CC.
c)	On reception of RRC ReconfigurationComplete message from the UE to the target NRCellCU indicating a successful intra-gNB DAPS handover (see TS 38.331 [20]), the counter is stepped by 1.
d)	A single integer value.
e)	MM.DapsHoExeIntraSucc.
f)	NRCellCU,
NRCellRelation.
g)	Valid for packet switched traffic.
h)	5GS.
i)	One usage of this performance measurement is for performance assurance.
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[bookmark: _Toc83137951]5.1.3.7.1.a	Number of requested DAPS handover preparations
a)	This measurement provides the number of outgoing intra-gNB DAPS handover preparations requested by the source NRCellCU for a split gNB deployment.
b)	CC.
c)	For split gNB deployment the measurement is triggered and stepped by 1 when gNB-CUCP is sending a UE CONTEXT MODIFICATION REQUEST message (see TS 38.473 [6] clause 8.3.4) to gNB-DU to request resources for an intra-gNB DAPS handover.
d)	A single integer value.
e)	MM.DapsHoPrepIntraReq
f)	NRCellCU
g)	Valid for packet switched traffic.
h)	5GS
i)	One usage of this performance measurement is for performance assurance.
[bookmark: _Toc83137952]5.1.3.7.1.b	Number of successful DAPS handover preparations
a)	This measurement provides the number of successful intra-gNB DAPS handover preparations received by the source NRCellCU, for a split gNB deployment.
b)	CC
c)	For split gNB deployment the measurement is triggered and stepped by 1 when gNB-CUCP receives a UE CONTEXT MODIFICATION RESPONSE message (see TS 38.473 [6] clause 8.3.4) from gNB-DU to initiate a successful intra-gNB DAPS handover.
d)	A single integer value.
e)	MM.DapsHoPrepIntraSucc
f)	NRCellCU
g)	Valid for packet switched traffic.
h)	5GS
i)	One usage of this performance measurement is for performance assurance.
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