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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].
Associated QoS Flow: as defined in TS 23.247 [27].
Associated QoS flow information: Information encompassing: QoS flow QoS parameters for associated QoS flows and mapping information between mapped (unicast) QoS flows and associated QoS flows. The respective information is included in a way that non-supporting RAN nodes would not establish respective RAN resources irrespective the multicast session state.
Boundary IAB-node: an IAB-node with one RRC interface terminating at a different IAB-donor-CU than the F1 interface. This definition applies to partial migration, inter-donor redundancy and inter-donor RLF recovery.
Conditional Handover: as defined in TS 38.300 [2].
Conditional PSCell Addition: as defined in TS 37.340 [12].
Conditional PSCell Change: as defined in TS 37.340 [12].
DAPS Handover: as defined in TS 38.300 [2].
eNB-CP: as defined in TS 36.401 [28].
eNB-UP: as defined in TS 36.401 [28].
en-gNB: as defined in TS 37.340 [12].
Early Data Forwarding: as defined in TS 38.300 [2].
F1-terminating IAB-donor of boundary IAB-node: Refers to the IAB-donor that terminates F1 for the boundary IAB-node.
gNB: as defined in TS 38.300 [2].
gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB that controls the operation of one or more gNB-DUs. The gNB-CU terminates the F1 interface connected with the gNB-DU. 
gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates the F1 interface connected with the gNB-CU. For DC operation, the MgNB-DU designates the gNB-DU of an en-gNB or a gNB acting as master node, and the SgNB-DU designates the gNB-DU of an en-gNB or a gNB acting as secondary node.
gNB-CU-Control Plane (gNB-CU-CP): a logical node hosting the RRC and the control plane part of the PDCP protocol of the gNB-CU for an en-gNB or a gNB. The gNB-CU-CP terminates the E1 interface connected with the gNB-CU-UP and the F1-C interface connected with the gNB-DU. For DC operation, the MgNB-CU-CP designates the gNB-CU-CP of the gNB-CU for an en-gNB or a gNB acting as master node, and the SgNB-CU-CP designates the gNB-CU-CP of the gNB-CU for an en-gNB or a gNB acting as secondary node.
gNB-CU-User Plane (gNB-CU-UP): a logical node hosting the user plane part of the PDCP protocol of the gNB-CU for an en-gNB, and the user plane part of the PDCP protocol and the SDAP protocol of the gNB-CU for a gNB. The gNB-CU-UP terminates the E1 interface connected with the gNB-CU-CP and the F1-U interface connected with the gNB-DU. For DC operation, the MgNB-CU-UP designates the gNB-CU-UP of the gNB-CU for an en-gNB or a gNB acting as master node, and the the SgNB-CU-UP designates the gNB-CU-UP of the gNB-CU for an en-gNB or a gNB acting as secondary node.
IAB-node: as defined in TS 38.300 [2].
IAB-donor: as defined in TS 38.300 [2]. 
IAB-donor-CU: the gNB-CU of an IAB-donor, terminating the F1 interface towards IAB-nodes and IAB-donor-DU.
IAB-donor-DU: the gNB-DU of an IAB-donor, hosting the IAB BAP sublayer (as defined in TS 38.340 [22]), providing wireless backhaul to IAB-nodes.
[bookmark: OLE_LINK19]IAB-DU: as defined in TS 38.300 [2].
IAB-MT: as defined in TS 38.300 [2].
IAB Topology: as defined in TS 38.300 [2].
Mapped QoS flows: Unicast QoS flows requested to be established, i.e. included in the legacy QoS flow lists in a way, that non-support RAN nodes would attempt to establish unicast QoS flows and supporting RAN nodes can identify them as mapped QoS flows based on the associated QoS information.
Master node: as defined in TS 37.340 [12].
Master gNB: see TS 37.340 [12].
ng-eNB: as defined in TS 38.300 [2].
ng-eNB Central Unit (ng-eNB-CU): as defined in TS 37.470 [21].
ng-eNB Distributed Unit (ng-eNB-DU): as defined in TS 37.470 [21].
ng-eNB-CU-Control Plane (ng-eNB-CU-CP): a logical node hosting the RRC and the control plane part of the PDCP protocol of the ng-eNB-CU for an ng-eNB. The ng-eNB-CU-CP terminates the E1 interface connected with the ng-eNB-CU-UP and the W1-C interface connected with the ng-eNB-DU.
ng-eNB-CU-User Plane (ng-eNB-CU-UP): a logical node hosting the user plane part of the PDCP protocol and the SDAP protocol of the ng-eNB-CU for an ng-eNB. The ng-eNB-CU-UP terminates the E1 interface connected with the ng-eNB-CU-CP and the W1-U interface connected with the ng-eNB-DU.
NG-RAN node: as defined in TS 38.300 [2].
Non-F1-terminating IAB-donor of boundary IAB-node: Refers to the IAB-donor that has an RRC connection with the boundary node but does not terminate F1 with this boundary node.
PDU Session Resource: This term is used for specification of NG, Xn, and E1 interfaces. It denotes NG-RAN interface and radio resources provided to support a PDU Session.
Public Network Integrated NPN: as defined in TS 23.501 [3].
Secondary gNB: see TS 37.340 [12].
Stand-alone Non-Public Network: as defined in TS 23.501 [3].
U2N Relay UE: as defined in TS 38.300 [2].
U2N Remote UE: as defined in TS 38.300 [2].

[bookmark: _Toc98351672][bookmark: _Toc98747970]3.2	Abbreviations
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].
5GC	5G Core Network
AMF	Access and Mobility Management Function
AP	Application Protocol
AS	Access Stratum 
BH	Backhaul
CAG	Closed Access Group
CHO	Conditional Handover
CLI	Cross-Link Interference
CM	Connection Management
CMAS	Commercial Mobile Alert Service
CPA	Conditional PSCell Addition
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
ETWS	Earthquake and Tsunami Warning System
F1-U	F1 User plane interface
F1-C	F1 Control plane interface
F1AP	F1 Application Protocol
FDD	Frequency Division Duplex
GTP-U	GPRS Tunnelling Protocol
IAB	Integrated Access and Backhaul
IP	Internet Protocol
L2					Layer-2
MBS	Multicast Broadcast Service
MDT	Minimization of Drive Tests
MN	Master Node
MgNB	Master gNB
MRB	MBS Radio Bearer
NAS	Non-Access Stratum
NID	Network identifier
NPN	Non-Public Network
O&M	Operation and Maintenance
PNI-NPN	Public Network Integrated Non-Public Network
PTP	Point to Point
PTM	Point to Multipoint
PWS	Public Warning System
QoE	Quality of Experience
QoS	Quality of Service
RET	Remote Electrical Tilting 
RIM	Remote Interference Management
RIM-RS	Remote Interference Management Reference Signal
RNL	Radio Network Layer
RRC	Radio Resource Control
SAP	Service Access Point
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]SCTP	Stream Control Transmission Protocol
SFN	System Frame Number
SgNB	Secondary gNB
SM	Session Management
SMF	Session Management Function
SNPN	Stand-alone Non-Public Network
SRAP	Sidelink Relay Adaptation Protocol
TDD	Time Division Duplex
TDM	Time Division Multiplexing
TMA	Tower Mounted Amplifier
TNL	Transport Network Layer
U2N	UE-to-Network



[bookmark: _Toc45104819][bookmark: _Toc45883302][bookmark: _Toc51763583][bookmark: _Toc52266398][bookmark: _Toc64445176][bookmark: _Toc73980535][bookmark: _Toc88651231][bookmark: _Toc98351775][bookmark: _Toc98748073]8.13	Overall procedures for MDT 
8.13.0	General
The following clauses describe the overall procedures for MDT (TS 37.320 [xx]) measurement involving E1 and F1.
8.13.1	Signalling based MDT activation
The signalling flow for Signalling based MDT activation involving E1 and F1 is shown in Figure 8.13.1-1.


Figure8.13.1-1	Signalling based MDT Activation 
1.	The AMF starts a trace session and sends a TRACE START message to the gNB. The AMF shall consider the MDT user consent information when activating an MDT trace session for the UE as defined in TS32.422 [20]. TRACE START message includes the parameters for configuring MDT measurements.
2. 	The gNB-CU-CP decides if the gNB-CU-UP, or the gNB-DU, or both, should be involved in the MDT measurement. If the gNB-CU-UP should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.	If the gNB-DU should be involved in the MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
[bookmark: OLE_LINK5]In the case where issues (e.g. IDC) potentially affecting immediate MDT measurements were detected during a measurement reporting process, an indication of the issue should be logged in the affected measurement reports to the TCE so that the TCE is able to correlate and filter the affected measurements.
Each node involved in the MDT measurement reports the measurements collected directly to the TCE the node has been configured with.

[bookmark: _Toc73980537][bookmark: _Toc88651233][bookmark: _Toc98351777][bookmark: _Toc98748075]8.13.2	Management based MDT activation
[bookmark: _Toc51763586][bookmark: _Toc52266401][bookmark: _Toc64445179][bookmark: _Toc73980538][bookmark: _Toc88651234][bookmark: _Toc98351778][bookmark: _Toc98748076]8.13.2.1	General
In Management Based Trace Activation towards a gNB-CU-CP, gNB-CU-UP or a gNB-DU can be fulfilled with the Cell Traffic trace functionality defined in TS32.422 [20]. The configuration parameters of the Trace Session that are received by a node in split RAN architecture are defined in TS32.422 [20].
The following description is valid for both an en-gNB and a gNB.
If the MDT measurement is initiated by the EM towards the gNB-CU-CP, and if the activation involves measurements collected by multiple nodes under the same gNB-CU-CP control in a split RAN architecture, the EM sends MDT measurement activation to the gNB-CU-CP and the gNB-CU-CP may further decide which gNB-DU(s) or which gNB-CU-UP(s) to perform the MDT measurement.
When gNB-CU-CP or a gNB-DU receive the Trace Session Activation message from the management system for a given cell or a list of cell(s) under its control, the gNB-CU-CP or gNB-DU shall start a Trace Session for the given cell or list of cell(s). For Management Based MDT sent directly to a gNB-CU-UP, no MDT Area Configuration (apart from PLMN IDs) is to be included in the MDT activation indication. 
Each node receiving an MDT activation indication reports the measurements collected according to such activation directly to the TCE the node has been configured with. Each node reports the measurements collected, potentially affected by measurement pollution factors (e.g IDC), to the TCE.
The signalling flow for management based MDT in gNB-CU-CP, gNB-DU and gNB-CU-UP is shown in Figure 8.13.2.2-1,  Figure 8.13.2.3-1 and in Figure 8.13.2.4-1 respectively.
[bookmark: _Toc51763587][bookmark: _Toc52266402][bookmark: _Toc64445180][bookmark: _Toc73980539][bookmark: _Toc88651235][bookmark: _Toc98351779][bookmark: _Toc98748077]8.13.2.2	Management based MDT Activation in gNB-CU-CP
The signalling flow for Management based MDT Activation in gNB-CU-CP is shown in Figure 8.13.2.2-1.



Figure 8.13.2.2-1		Management based MDT Activation in gNB-CU-CP
1.	The EM sends a Trace Session activation request to the gNB-CU-CP. This request includes the parameters for configuring UE measurements.
2.   The gNB-CU-CP shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-CP for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, if the gNB-CU-UP should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-CU-UP, including MDT configuration parameters.
3.	For each selected UE, if the gNB-DU should perform MDT measurement, the gNB-CU-CP sends TRACE START message to the gNB-DU, including MDT configuration parameters.
4.	The gNB-CU-CP may send CELL TRAFFIC TRACE message to the AMF for the selected UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identityother information to the TCE as specified in TS 32.422 [20].
[bookmark: _Toc51763588][bookmark: _Toc52266403][bookmark: _Toc64445181][bookmark: _Toc73980540][bookmark: _Toc88651236][bookmark: _Toc98351780]If the UE reports an indication of measurement pollution, the gNB-CU-CP shall, if supported, include such indication as part of the measurement report to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements.
[bookmark: _Toc98748078]8.13.2.3	Management based MDT Activation in gNB-DU
The signalling flow for Management based MDT Activation in gNB-DU is shown in Figure 8.13.2.3-1.



Figure 8.13.2.3-1		Management based MDT Activation in gNB-DU
1.	The gNB-CU-CP sends UE CONTEXT SETUP REQUEST message to the gNB-DU, including Management based MDT PLMN List. The message may include the Polluted Measurement Indicator IE. If the gNB-DU has received the Polluted Measurement Indicator IE, the gNB-DU includes the information contained in such indicator as part of the measurement report to be sent to the TCE, so that the TCE is able to correlate and filter the affected measurements.
2.	The gNB-DU sends UE CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
3.	The EM sends a Trace Session activation request to the gNB-DU. This request includes the parameters for configuring UE measurements.
4.   The gNB-DU shall select the suitable UEs for MDT data collection. If the UE is not in the specified area or if the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-DU for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, the gNB-DU may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the F1 UE associated signalling, including Trace ID for MDT.
5.	Upon reception of a CELL TRAFFIC TRACE message from F1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identityother information to the TCE as specified in TS 32.422 [20].
[bookmark: _Toc51763589][bookmark: _Toc52266404][bookmark: _Toc64445182][bookmark: _Toc73980541][bookmark: _Toc88651237][bookmark: _Toc98351781][bookmark: _Toc98748079]8.13.2.4	Management based MDT Activation in gNB-CU-UP
The signalling flow for Management based MDT Activation in gNB-CU-UP is shown in Figure 8.13.2.4-1.



Figure 8.13.2.4-1		Management based MDT Activation in gNB-CU-UP
1.	The gNB-CU-CP sends BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP, including Management based MDT PLMN List. The message may include Polluted Measurement Indicator. If the gNB-DU has received the Polluted Measurement Indicator IE, the gNB-DU includes the information contained in such indicator as part of the measurement report to be sent to the TCE so that the TCE is able to correlate and filter the affected measurements.
2.	The gNB-CU-UP sends BEARER CONTEXT SETUP RESPONSE message to the gNB-CU-CP.
3.	The EM sends a Trace Session activation request to the gNB-CU-UP. This request includes the parameters for configuring UE measurements.
4.   The gNB-CU-UP shall select the suitable UEs for MDT data collection. If the serving PLMN is not within the Management Based MDT PLMN List the UE shall not be selected by the gNB-CU-UP for MDT data collection as defined in TS32.422 [20]. 
For each selected UE, the gNB-CU-UP may send CELL TRAFFIC TRACE message to the gNB-CU-CP in the E1 UE associated signalling, including Trace ID for MDT
5.	Upon reception of a CELL TRAFFIC TRACE message from E1, the gNB-CU-CP shall send CELL TRAFFIC TRACE message to the AMF for this UE, including Trace ID for MDT. The AMF forwards Trace ID and UE identityother information to the TCE as specified in TS 32.422 [20].
[bookmark: _Toc51763590][bookmark: _Toc52266405][bookmark: _Toc64445183][bookmark: _Toc73980542][bookmark: _Toc88651238][bookmark: _Toc98351782][bookmark: _Toc98748080]8.13.2.5	User consent propagation in EN-DC
In the EN-DC case, the EM provides the MDT configuration to both MeNB and en-gNB independently.
As specified in TS32.422 [20] in Management based MDT getting user consent is required before activating the MDT functionality because of privacy and legal obligations. In the case of EN-DC user consent gets communicated to the MeNB at the UE context setup procedure using the INITIAL CONTEXT SETUP REQUEST message. In particular when the Management Based MDT Allowed IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the MeNB stores it in the UE context and uses it, together with information in the Management Based MDT PLMN List IE, if available, to allow subsequent selection of the UE for management based MDT as specified in TS 32.422 [20]. The MeNB may also receive user consent information in the HANDOVER REQUEST message. The MeNB will forward the MDT user consent to the SgNB at EN-DC setup. In particular, if available in the UE context, the MeNB will include the Management Based MDT Allowed IE and the Management Based MDT PLMN List IE in the SGNB ADDITION REQUEST message to the SgNB. Furthermore, the user consent will be forwarded to the relevant gNB-CU-UP at the bearer context setup or to the gNB-DU by including the Management Based MDT PLMN List IE in the BEARER CONTEXT SETUP REQUEST or UE CONTEXT SETUP REQUEST.
The signalling flow for User consent proposation in EN-DC is shown in Figure 8.13.2.5-1.



Figure 8.13.2.5-1		User consent propagation in EN-DC
0.	User Context information are made available at the MME.
1.	The MME sends INITIAL CONTEXT SETUP REQUEST message to the MeNB, including Management Based MDT Allowed IE and the Management based MDT PLMN List IE to communicate user consent to the eNB.
2.	The MeNB sends SGNB ADDITION REQUEST to the gNB-CU-CP at EN-DC setup. This request includes Management Based MDT Allowed IE and, optionally, the Management based MDT PLMN List IE, if available.
3a.	The user consent is communicated to the gNB-DU at the UE context setup by including the Management based MDT PLMN List IE in the UE CONTEXT SETUP REQUEST. 
3b.	The user consent is communicated to the gNB-CU-UP at the bearer context setup by including the Management based MDT PLMN List IE in the BEARER CONTEXT SETUP REQUEST.
[bookmark: _Toc98748081][bookmark: _Hlk56415810]8.13.2.6	User consent propagation in MR-DC with 5GC
In the MR-DC with 5GC case, the EM provides the MDT configuration to both MN and SN independently.
As specified in TS32.422 [20] in Management based MDT getting user consent is required before activating the MDT functionality because of privacy and legal obligations. In the case of MR-DC with 5GC, uUser consent gets is communicated to the MN at the UE context setup procedure using the INITIAL CONTEXT SETUP REQUEST message, or in HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages. Modified user consent information may be received in the UE CONTEXT MODIFICATION REQUEST message. In particular when the Management Based MDT PLMN List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, tThe MN stores it the received information in the UE context and uses it to allow subsequent selection of the UE for management based MDT as specified in TS 32.422 [20]. The MN will forward the MDT user consent to the SN at MR-DC setup, i.e.. In particular, if available in the UE context, the MN will include the Management Based MDT PLMN List IE in the S-NODE ADDITION REQUEST message or in the S-NODE MODIFICATION REQUEST message sent to the SN. Furthermore, in NR-DC and NGEN-DC, the user consent will be forwarded to the relevant SgNB-CU-UP at the bearer context setup or to the SgNB-DU by including the Management Based MDT PLMN List IE information in the BEARER CONTEXT SETUP REQUEST or UE CONTEXT SETUP REQUEST. Furthermore, in NR-DC and NGEN-DC, the user consent may be updated to the relevant SgNB-CU-UP at the bearer context modification or to the SgNB-DU by including the Management Based MDT PLMN List information in the BEARER CONTEXT MODIFICATION REQUEST or UE CONTEXT MODIFICATION REQUEST.
The signalling flow for User consent propagation in NR-DC and NGEN-DC is shown in Figure 8.13.2.5-2.


Figure 8.13.2.6-1		User consent propagation in NR-DC and NGEN-DC
0.	User Context information are made available at the AMF.
1.	The AMF sends INITIAL CONTEXT SETUP REQUEST message to the MgNBMN, including the Management based MDT PLMN List IE to communicate user consent to the MgNBMN.
2.	The MN sends S-NODE ADDITION REQUEST to the SgNB-CU-CP at NR-DC setup. This request includes the Management based MDT PLMN List IE.
3a.	The user consent is communicated to the SgNB-DU at the UE context setup by including the Management based MDT PLMN List IE in the UE CONTEXT SETUP REQUEST. 
3b.	The user consent is communicated to the SgNB-CU-UP at the bearer context setup by including the Management based MDT PLMN List IE in the BEARER CONTEXT SETUP REQUEST.
[bookmark: _Toc98748082][bookmark: OLE_LINK42]8.13.2.7	Management based trace activation in MR-DC with 5GC
In the MR-DC with 5GC case, the EM provides the MDT configuration to MN and SN independently.
In Management Based Trace Activation towards a SN, the SN will may send the CELL TRAFFIC TRACE message including the Trace ID and privacy indicator to the MN as described in TS 32.422 [20]. Upon reception of the CELL TRAFFIC TRACE message from the SN, the MN will send a CELL TRAFFIC TRACE message including the Trace ID and privacy indicator to the CN for this UE. The CN forwards the Trace ID and UE identityother information to the TCE as specified in TS 32.422 [20].
The following shows a flow chart summarizing the functionality in MR-DC when the SN is the SgNB.


Figure 8.13.2-7		Data anonymization in MR-DC when the SN is the SgNB
0.	The gNB-CU-CP, the gNB-CU-UP, the gNB-DU receives the MDT configuration from EM and select the suitable UEs for MDT data collection. The anonymization MDT configuration parameter from the EM is considered to be IMEI-TAC.
1.  For the management based MDT activation in gNB-CU-UP and/or in gNB-DU, if the gNB-CU-UP and/or the gNB-DU receive an MDT Configuration including the anonymization parameter set to IMEI-TAC, the gNB-CU-UP and/or gNB-DU send CELL TRAFFIC TRACE message to the gNB-CU-CP for this UE, including Trace ID and privacy indicator. 
2.  For the management based MDT activation in gNB-CU-CP, upon receiving the CELL TRAFFIC TRACE message from E1/F1, the gNB-CU-CP shall send a CELL TRAFFIC TRACE message to the MN for this UE, including Trace ID and privacy indicator. 
3.	The MN sends a CELL TRAFFIC TRACE message to the CN for this UE, including Trace ID and privacy indicator. The CN forwards Trace ID and UE identityother information to the TCE as specified in TS 32.422 [20].


	

8.13.x	MDT reporting
Each node involved in the MDT measurement reports the measurements collected directly to the TCE the node has been configured with.
In the case where issues (e.g. in-device coexistence problem) potentially affecting immediate MDT measurements were detected during a measurement reporting process, an indication of the issue should be logged in the affected measurement reports to the TCE so that the TCE is able to correlate and filter the affected measurements.
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