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1	Introduction
At RAN3-117e the following FFS concering MDT were captured:

Potential MDT enhancement related issues as follows, need more time to discuss the details and potential standard impacts, coordination with ran2/sa5 if needed:
1. enhance the MDT procedure to solve the issue how to support the consecutive AI/ML data collection for the certain time-series AI/ML model.
2. how the source NG-RAN node obtains logged UE trajectory information when UE enters RRC connected state and reports to the new NG-RAN node.
3. how to enable a more granular selection of UEs based on enhanced MDT configuration information in management based MDT
4. how to map AI/ML feedback information to AI/ML actions and report them over MDT

In this contribution, we focus on the first and third FFSs as the remaining FFSs are subject to progress in other discussions. 
[bookmark: _Hlk77866817]2	Discussion
2.1	Improved UE selection granularity

In the RAN3#117 meeting, we discussed MDT enhancements to support AI/ML based processes. This derived in capturing FFS #3 above. More specifically, we proposed to enhance the current methods of activating MDT and collecting data from the UEs to enable a more granular selection of relevant UEs by the RAN [1]. 
Our proposal enables the NG-RAN to have more control on how to select relevant UEs for MDT configurations, based on selection criteria applicable for the AI/ML use case at hand. Namely, the proposals consist of allowing the OAM to provide, as part of the MDT configuration, details on the type of UEs that should be selected for the MDT configuration process. 
This lifts the restrictions to either choose only a CN predetermined UE, as in signalling based MDT, or to make a selection based only on rigid and constraint criteria, like based on area, as in management based MDT.  
To recap proposals from [1] we suggest a new method that enables setting up data collection for AI/ML performance monitoring, AI/ML model training, and similar purposes, using the trace/MDT framework. We propose to update MDT procedures to enable a more accurate set of criteria for UE selection in addition to the already existing management based and signalling based MDT configurations. In this “RAN based approach”, the RAN is enabled to select the relevant UEs for performing the requested measurements and reporting the requested information based on OAM configurations and up-to-date RAN information and/or conditions. 
The new mechanism we propose for MDT is based on the following steps:
a)	Enhance the MDT configuration received by the RAN with information that allows the identification of the relevant AI/ML model and/or AI/ML use case for which to collect data.
b)	Enable the RAN to select individual UEs or group of UEs to collect data, e.g., for AI/ML model training purposes, according to the criteria indicated in the MDT configuration.
c)	Receiving and using indications to start / stop / pause / resume collection of MDT data and measurements, e.g., for training/retraining an AI/ML model. 
d)	Reporting the MDT data collected to the OAM to enable AI/ML processes such as training, re-training, performance evaluation.
The proposed solutions may be used to allow a wide variety of AI/ML functions deployment options tp rely on the MDT methodology.
The following figure summarizes the flow as an example on how the MDT configuration is done utilizing the proposed generic MDT framework functionality for this scenario.


[bookmark: _Ref110685024]Figure 1 Example for generic MDT based activation in NG-RAN in the case of non-split architecture

Each step in Figure 1 is described below.


1)	The management system sends a Trace Session activation request to the gNB. This request includes a set of MDT Configuration parameters, where, on top of the existing configuration parameters, the following is proposed:
	
-	An indication that measurements are collected for AI/ML purposes

-	Characteristics of the UEs from which measurements need to be collected, e.g. UE capabilities

	
-	Indications indicating to start, or stop, or pause, or resume the measurements 

Only the information identified by means of the information listed above (included in the e.g. Trace Activation message) are collected from RAN and UE.

UE selection (step 3) is carried out on the basis of the information listed above. Namely, if a UE is involved in or affected by a specific AI/ML Model and if the UE fulfils the selection criteria, that UE may be selected for MDT based data collection. 


2)	When RAN receives the Trace Session activation request from its management system containing the enhanced MDT Configuration, it shall start a Trace Session and should save the parameters associated to the Trace Session.

3)	RAN selects the suitable UEs for MDT data collection. The selection is based on the relevant input received from the management system, the area where UE is located, the AI/ML model or AI/ML use case  affecting the UE, the UE characteristics, user consent etc. 

4)	gNB activates the MDT functionality to the selected UE or identified group of UEs 


5)	When UE receives the MDT activation it shall start the MDT functionality based on the received configuration parameters and can start MDT reporting 

6) The RAN forwards the measurements results to the OAM
On the basis of the above, the following is proposed:
Proposal 1: it is proposed to enhance the current MDT based activation to enable a more granular selection of UEs based on enhanced MDT Configuration information by means of information on the capabilities of the UEs that should be selected .
Proposal 2: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning UE selection granularity.
2.2	Continuous MDT tracing
With respect to FFS#1º above, this section presents solutions for the case of collecting MDT measurements continuously over CONNECTED/INACTIVE/IDLE state transitions. 
In the use case we present, it is beneficial for an AI/ML process to receive MDT based information from a group of UEs selected according to specific criteria, as mentioned in the previous section. However, it is useful if the UEs selected to report AI/ML data via MDT could continue to report MDT measurements independently of whether they are in Connected, Inactive or Idle state. The latter would ensure that measurements reported by the same UE at different connection states are consistent and do not depend on e.g. UE capabilities, UE implementation etc. This is a great advantage for AI/ML, as each UE would provide consistent measurements from which a consistent representation of the network can be achieved. Failure to reuse the same UE for MDT collection in different states leads to an inconsistent set of MDT measurements, where different sets of measurements depend on UE capabilities and implementation.
According to this concept, once a UE has been selected for immediate MDT measurement reporting, that UE also receives a logged MDT configuration and with that the UE can collect and later report measurements logged while in Inactive/Idle. Such capability would enable the same UE to collect measurements across the network when it moves between IDLE/INACTIVE and CONNECTED states and correspondingly would enable a much more consistent measurement data set for each chosen individual UE to be fed to the training and potentially to the inference AI/ML functional modules. This concept is described in Figure 1.



Figure 1: Example of continuous MDT measurement collection across RRC states

Conclusion 1: it is beneficial for AI/ML to enable collection of consistent data sets via MDT, i.e. data sets that do not need to be normalised against UE capabilities and implementations. 
Proposal 3:  It is proposed to enable collection of MDT data sets by the same UE, across RRC state changes 
As per Figure 1, to achieve the above proposal it is necessary to take adequate measures. Currently, TS32.422 [4] prohibits the configuration of immediate MDT and logged MDT within the same trace session [“Immediate MDT, Logged MDT and Logged MBSFN MDT measurements shall always be configured as separate trace sessions”]. Correspondingly, one would have to use different trace sessions to configure the same UE with Immediate and Logged MDT measurements. The challenge is how to ensure that a UE configured with Logged MDT which subsequently goes to connected, and reports its logs, to be identified as the UE that needs to be configured with immediate MDT measurements and therefor achieve continuous MDT reporting. To achieve this, the RAN should configure the UE for immediate MDT (with a configuration associated to e.g. Trace Session 1) and before sending it to IDLE it should configure it again for logged MDT (with a configuration associated to e.g. Trace Session 2). The latter logged MDT configuration however should indicate that the UE is selected for continuous MDT reporting. This indication can be flagged by the UE when the UE moves to RRC Connected again, so to give the possibility to the RAN to configure the UE with Immediate MDT. 
A summary of the procedure can be provided via the following steps:
1) The RAN receives an MDT configuration for a specific UE. This configuration contains a “Continuous MDT” flag. With this information, the RAN knows that it has to configure this UE with MDT measurements in CONNECTED and in IDLE/INACTIVE. The configuration may also contain information about the type of UEs that should be selected. With this information, the RAN knows that it has to select UEs according to the states selection capabilities described in the previous section and proposed in [1].
2) The RAN may configure the UE with Immediate MDT and logged MDT as per the configuration details above (i.e. including a “continuous MDT” flag in the configuration pushed to the UE.  If the UE moves to Idle/Inactive, the UE will collect logged MDT measurements and store them.
3) When the UE moves from Idle/Inactive to Connected, the UE indicates to the RAN (either implicitly or explicitly), as part of its logged MDT measurements, that it is configured with Continuous MDT. This allows the RAN to configure the UE with Immediate MDT
4) During connected mode mobility, the MDT configuration of the UE is passed to the target RAN, including an indication of “Continuous MDT”. The target RAN is therefore able to appropriately configure MDT at the UE.

Correspondingly we would like to propose:
Proposal 4: It is proposed to agree to support continuous MDT tracing for a given UE and across various RRC states (RRC_Connected, RRC_Idle, RRC_Inactive)
Proposal 5: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning continuous MDT tracing.`

3	Conclusion
In this contribution possible enhancements to the MDT framework that would enable MDT to be used for data collection for AI/ML have been discussed. 
The following conclusions and proposals were derived:
Proposal 1: it is proposed to enhance the current MDT based activation to enable a more granular selection of UEs based on enhanced MDT Configuration information by means of information on the capabilities of the UEs that should be selected. 
Proposal 2: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning UE selection granularity.
Conclusion 1: it is beneficial for AI/ML to enable collection of consistent data sets via MDT, i.e. data sets that do not need to be normalised against UE capabilities and implementations. 
Proposal 3:  It is proposed to enable collection of MDT data sets by the same UE, across RRC state changes 
Proposal 4: It is proposed to agree to support continuous MDT tracing for a given UE and across various RRC states (RRC_Connected, RRC_Idle, RRC_Inactive)
Proposal 5: Liaise SA5 to check for feasibility of the updates to the MDT Configuration concerning continuous MDT tracing.
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-- TEXT OMITTED –
If the Trace Activation IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported:
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT and Trace", initiate the requested trace session and MDT session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling Based MDT PLMN List IE within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	if the Trace Activation IE includes the UE Selection Criteria IE within the MDT Configuration IE, use it to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, use it to configure continuous MDT operation across RRC states.
-- TEXT OMITTED –

<<<<<<<<<<<<<<<<<<<< End of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –

[bookmark: _Toc64445928][bookmark: _Toc73981798][bookmark: _Toc88651887][bookmark: _Toc97890930][bookmark: _Toc99123005][bookmark: _Toc99661808][bookmark: _Toc105151869][bookmark: _Toc105173675][bookmark: _Toc106108674][bookmark: _Toc106122579][bookmark: _Toc107409132]8.4.2.2	Successful Operation
<<<<<<<<<<<<<<<<<<<< Start of the 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
If the Trace Activation IE is included in the HANDOVER REQUEST message the target NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported:
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT and Trace", initiate the requested trace session and MDT session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", initiate the requested MDT session as described in TS 32.422 [11] and the target NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling Based MDT PLMN List IE within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [41].
-	if the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	if the Trace Activation IE includes the UE Selection Criteria IE within the MDT Configuration IE, use it to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, use it to configure continuous MDT operation across RRC states.
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< End of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of the 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
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Figure 8.11.1.2-1: Trace start
The AMF initiates the procedure by sending a TRACE START message. Upon reception of the TRACE START message, the NG-RAN node shall initiate the requested trace session as described in TS 32.422 [11].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT and Trace", the NG-RAN node shall, if supported, initiate the requested trace session and MDT session as described in TS 32.422 [11].
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only", the NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE.
If the Trace Activation IE includes the MDT Location Information IE within the MDT Configuration IE, the NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
If the Trace Activation IE is included in the TRACE START message which includes the MDT Activation IE set to "Immediate MDT Only", "Logged MDT only" and if the Signalling Based MDT PLMN List IE is included in the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the Bluetooth Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the WLAN Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the Sensor Measurement Configuration IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [41].
If the Trace Activation IE includes the MDT Configuration IE and if the NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the NG-RAN node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
If the Trace Activation IE includes the UE Selection Criteria IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account to select UEs for MDT configuration.
If the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, the NG-RAN node shall, if supported, take it into account it to configure continuous MDT operation across RRC states.

Interactions with other procedures:
If the NG-RAN node is not able to initiate the trace session due to ongoing handover of the UE to another NG-RAN node, the NG-RAN node shall initiate a Trace Failure Indication procedure with the appropriate cause value.
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< End of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –

9.3.1.169	MDT Configuration-NR
<<<<<<<<<<<<<<<<<<<< Start of the 4th set of Changes >>>>>>>>>>>>>>>>>>>>

This IE defines the MDT configuration parameters of NR.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	
	ENUMERATED (Immediate MDT only, Logged MDT only, Immediate MDT and Trace, …)
	

	[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK62]CHOICE Area Scope of MDT
	M
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List for MDT
	
	1..<maxnoofCellIDforMDT>
	
	

	>>>NR CGI
	M
	
	9.3.1.7
	

	>TA based
	
	
	
	

	>>TA List for MDT
	
	1..<maxnoofTAforMDT>
	
	

	>>>TAC
	M
	
	9.3.3.10
	The TAI is derived using the current serving PLMN.

	>PLMN wide
	
	
	NULL
	

	>TAI based
	
	
	
	

	>>TAI List for MDT
	
	1..<maxnoofTAforMDT>
	
	

	>>>TAI
	M
	
	
	

	CHOICE MDT Mode
	M
	
	
	

	>Immediate MDT
	
	
	
	

	>>Measurements to Activate 
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [41]. 
First Bit = M1,
Second Bit= M2,
Third Bit = M4,
Fourth Bit = M5,
Fifth Bit = M6,
Sixth Bit = M7,
Seventh Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration, 
other bits reserved for future use.
Value “1” indicates “activate” and value “0” indicates “do not activate”.

	>>M1 Configuration
	[bookmark: OLE_LINK83]C-ifM1
	
	9.3.1.171
	

	>>M4 Configuration
	C-ifM4
	
	9.3.1.172
	

	>>M5 Configuration
	C-ifM5
	
	9.3.1.173
	

	>>M6 Configuration
	C-ifM6
	
	9.3.1.174
	

	>>M7 Configuration
	C-ifM7
	
	9.3.1.175
	

	>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	

	>>MDT Location Information
	O
	
	9.3.1.176
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	

	>Logged MDT
	
	
	
	

	>>Logging interval
	M
	
	 ENUMERATED (320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms, 20480ms, 30720ms, 40960ms, 61440ms, infinity, …)
	This IE is defined in TS 38.331 [18]. 

	>>Logging duration
	M
	
	 ENUMERATED (10, 20, 40, 60, 90,120, …)
	This IE is defined in TS 38.331 [18]. Unit: [minute].

	>>CHOICE Report Type
	M
	
	
	

	>>>Periodical
	
	
	NULL
	

	>>>Event Triggered
	
	
	
	

	>>>>Event Trigger Logged MDT Configuration
	M
	
	9.3.1.180
	

	[bookmark: _Hlk22194740]>>Bluetooth Measurement Configuration
	O
	
	9.3.1.177
	

	>>WLAN Measurement Configuration
	O
	
	9.3.1.178
	

	>>Sensor Measurement Configuration
	O
	
	9.3.1.179
	

	>>Area Scope of Neighbour Cells
	O
	
	9.3.1.182
	

	Signalling Based MDT PLMN List
	O
	
	MDT PLMN List
9.3.1.168
	

	[bookmark: _Hlk114734924][bookmark: _Hlk114735756]UE Selection Criteria
	O
	
	OCTET STRING
	Includes the UE-CapabilityRAT-ContainerList as defined in TS38.331. The IE is used to select UEs for MDT configuration

	[bookmark: _Hlk114736794]Continuous MDT
	O
	
	ENUMERATED (true, …)
	To configure continuous MDT operation across RRC states



	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.



	Condition
	Explanation

	C-ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to “1”.

	C-ifM4
	This IE shall be present if the Measurements to Activate IE has the third bit set to “1”.

	C-ifM5
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to “1”.

	C-ifM6
	This IE shall be present if the Measurements to Activate IE has the fitth bit set to “1”.

	C-ifM7
	This IE shall be present if the Measurements to Activate IE has the sixth bit set to “1”.



<<<<<<<<<<<<<<<<<<<< End of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
[bookmark: _Toc20955356][bookmark: _Toc29503809][bookmark: _Toc29504393][bookmark: _Toc29504977][bookmark: _Toc36553430][bookmark: _Toc36555157][bookmark: _Toc45652556][bookmark: _Toc45658988][bookmark: _Toc45720808][bookmark: _Toc45798688][bookmark: _Toc45898077][bookmark: _Toc51746284][bookmark: _Toc64446549][bookmark: _Toc73982419][bookmark: _Toc88652509][bookmark: _Toc97891553][bookmark: _Toc99123758][bookmark: _Toc99662564][bookmark: _Toc105152643][bookmark: _Toc105174449][bookmark: _Toc106109447][bookmark: _Toc107409905]<<<<<<<<<<<<<<<<<<<< Start of the 5th set of Changes >>>>>>>>>>>>>>>>>>>>
9.4.5	Information Element Definitions
-- TEXT OMITTED –

MDT-Configuration-NR ::= SEQUENCE {
	mdt-Activation				MDT-Activation,
	areaScopeOfMDT				AreaScopeOfMDT-NR,
	mDTModeNr					MDTModeNr,
	signallingBasedMDTPLMNList 	MDTPLMNList												OPTIONAL,
[bookmark: OLE_LINK68]	iE-Extensions		ProtocolExtensionContainer { { MDT-Configuration-NR-ExtIEs} } 	OPTIONAL,
	...
}

[bookmark: OLE_LINK65]MDT-Configuration-NR-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
{ ID id-UE_Selection_Criteria		CRITICALITY ignore	TYPE UE_Selection_Criteria		PRESENCE	optional		}|
{ ID id-ContinuousMDT				CRITICALITY ignore	TYPE ContinuousMDT				PRESENCE	optional		},
	...
}

ContinuousMDT ::= ENUMERATED {true, ...}
UE_Selection_Criteria ::= OCTET STRING


<<<<<<<<<<<<<<<<<<<< End of 5th set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of the 6th set of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955358][bookmark: _Toc29503811][bookmark: _Toc29504395][bookmark: _Toc29504979][bookmark: _Toc36553432][bookmark: _Toc36555159][bookmark: _Toc45652558][bookmark: _Toc45658990][bookmark: _Toc45720810][bookmark: _Toc45798690][bookmark: _Toc45898079][bookmark: _Toc51746286][bookmark: _Toc64446551][bookmark: _Toc73982421][bookmark: _Toc88652511][bookmark: _Toc97891555][bookmark: _Toc99123760][bookmark: _Toc99662566][bookmark: _Toc105152645][bookmark: _Toc105174451][bookmark: _Toc106109449][bookmark: _Toc107409907]9.4.7	Constant Definitions

-- TEXT OMITTED –
id-ManagementBasedMDTPLMNModificationList				ProtocolIE-ID ::= 359
id-UE_Selection_Criteria								ProtocolIE-ID ::= xxx
id-ContinuousMDT										ProtocolIE-ID ::= xxy


END
-- ASN1STOP
<<<<<<<<<<<<<<<<<<<< End of the 6th set of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


TP for AI/ML BL CR for TS38.423

<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Start of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955050][bookmark: _Toc29991237][bookmark: _Toc36555637][bookmark: _Toc44497300][bookmark: _Toc45107688][bookmark: _Toc45901308][bookmark: _Toc51850387][bookmark: _Toc56693390][bookmark: _Toc64446933][bookmark: _Toc66286427][bookmark: _Toc74151122][bookmark: _Toc88653594][bookmark: _Toc97903950][bookmark: _Toc98867963][bookmark: _Toc106109084][bookmark: _Toc44497784][bookmark: _Toc45108171][bookmark: _Toc45901791][bookmark: _Toc51850872][bookmark: _Toc56693876][bookmark: _Toc64447420][bookmark: _Toc66286914][bookmark: _Toc74151609][bookmark: _Toc88654082][bookmark: _Toc97904438][bookmark: _Toc98868552][bookmark: _Toc105174837][bookmark: _Toc106109674][bookmark: _Hlk44451480]8.2.1.2	Successful Operation
[bookmark: _Hlk43278967]-- TEXT OMITTED –
If the Trace Activation IE is included in the HANDOVER REQUEST message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the target NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the target NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the target NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, the target NG-RAN node shall take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the target NG-RAN node is a gNB receiving a MDT Configuration-EUTRA IE, or the target NG-RAN node is a ng-eNB receiving a MDT Configuration-NR IE, the target NG-RAN node shall store it as part of the UE context, and use it as described in TS 37.320 [43].
-	the UE Selection Criteria IE within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, the target NG-RAN node shall, if supported, take it into account configure continuous MDT operation across RRC states.

-- TEXT OMITTED –

<<<<<<<<<<<<<<<<<<<< End of 1st set of Changes >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc20955065][bookmark: _Toc29991252][bookmark: _Toc36555652][bookmark: _Toc44497315][bookmark: _Toc45107703][bookmark: _Toc45901323][bookmark: _Toc51850402][bookmark: _Toc56693405][bookmark: _Toc64446948][bookmark: _Toc66286442][bookmark: _Toc74151137][bookmark: _Toc88653609][bookmark: _Toc97903965][bookmark: _Toc98867978][bookmark: _Toc105174262][bookmark: _Toc106109099]8.2.4.2	Successful Operation
<<<<<<<<<<<<<<<<<<<< Start of the 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
If the Trace Activation IE is included in the RETRIEVE UE CONTEXT RESPONSE message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the new NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", the new NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the target NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the new NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the new NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the new NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the new NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration and if the new NG-RAN node is a gNB receiving a MDT Configuration-EUTRA IE, or the target NG-RAN node is a ng-eNB receiving a MDT Configuration-NR IE, the new NG-RAN node shall store it as part of the UE context, and use it as described in TS 37.320 [43].
-	the UE Selection Criteria IE within the MDT Configuration IE, the new NG-RAN node shall, if supported, take it into account to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, the new NG-RAN node shall, if supported, take it into account configure continuous MDT operation across RRC states.

<<<<<<<<<<<<<<<<<<<< End of 2nd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
[bookmark: _Toc20955086][bookmark: _Toc29991273][bookmark: _Toc36555673][bookmark: _Toc44497351][bookmark: _Toc45107739][bookmark: _Toc45901359][bookmark: _Toc51850438][bookmark: _Toc56693441][bookmark: _Toc64446984][bookmark: _Toc66286478][bookmark: _Toc74151173][bookmark: _Toc88653645][bookmark: _Toc97904001][bookmark: _Toc98868027][bookmark: _Toc105174311][bookmark: _Toc106109148]8.3.1.2	Successful Operation
<<<<<<<<<<<<<<<<<<<< Start of the 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]If the Trace Activation IE is included in the S-NODE ADDITION REQUEST message which includes 
-	the MDT Activation IE set to "Immediate MDT and Trace", then the S-NG-RAN node shall if supported, initiate the requested trace session and MDT session as described in TS 32.422 [23].
-	the MDT Activation IE set to "Immediate MDT Only", the S-NG-RAN node shall, if supported, initiate the requested MDT session as described in TS 32.422 [23] and the S-NG-RAN node shall ignore the Interfaces To Trace IE, and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, the S-NG-RAN node shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, the S-NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, the S-NG-RAN node shall take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE and if the S-NG-RAN node is a gNB at least the MDT Configuration-NR IE shall be present, while if the S-NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	the UE Selection Criteria IE within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account configure continuous MDT operation across RRC states.

<<<<<<<<<<<<<<<<<<<< End of 3rd set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
[bookmark: _Toc534720393][bookmark: _Toc29991334][bookmark: _Toc36555734][bookmark: _Toc44497412][bookmark: _Toc45107800][bookmark: _Toc45901420][bookmark: _Toc51850499][bookmark: _Toc56693502][bookmark: _Toc64447045][bookmark: _Toc66286539][bookmark: _Toc74151234][bookmark: _Toc88653706][bookmark: _Toc97904062][bookmark: _Toc98868088][bookmark: _Toc105174372][bookmark: _Toc106109209]8.3.14.2	Successful Operation
<<<<<<<<<<<<<<<<<<<< Start of the 4th set of Changes >>>>>>>>>>>>>>>>>>>>

Figure 8.3.14.2-1: Trace Start, successful operation
[bookmark: _Hlk1139371]The Trace Start procedure is initiated by the M-NG-RAN sending the TRACE START message to the S-NG-RAN for that specific UE. Upon reception of the TRACE START message, the S-NG-RAN node shall initiate the requested trace session as described in TS 32.422 [23].
If the Trace Activation IE includes
-	the MDT Activation IE set to "Immediate MDT and Trace", and if the S-NG-RAN node is a gNB, it shall, if supported, initiate the requested trace session and MDT session as described in TS 32.422[23].
-	the MDT Activation IE set to "Immediate MDT Only"or "Logged MDT only", and if the S-NG-RAN node is a gNB, it shall, if supported, initiate the requested MDT session as described in TS 32.422[23] and the S-NG-RAN node shall ignore the Interfaces To Trace IE and the Trace Depth IE.
-	the MDT Location Information IE, within the MDT Configuration IE, and if the S-NG-RAN node is a gNB, it shall, if supported, store this information and take it into account in the requested MDT session.
-	the MDT Activation IE set to "Immediate MDT Only" or "Logged MDT only", and if the Signalling based MDT PLMN List IE is included in the MDT Configuration IE, and if the S-NG-RAN node is gNB, it may use it to propagate the MDT Configuration as described in TS 37.320 [43].
-	the Bluetooth Measurement Configuration IE, within the MDT Configuration IE, and if the S-NG-RAN node is a gNB, it shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the WLAN Measurement Configuration IE, within the MDT Configuration IE, and if the S-NG-RAN node is a gNB, it shall, if supported, take it into account for MDT Configuration as described in TS 37.320 [43].
-	the Sensor Measurement Configuration IE, within the MDT Configuration IE, the S-NG-RAN node shall take it into account for MDT Configuration as described in TS 37.320 [43].
-	the MDT Configuration IE, and if the S-NG-RAN Node is a gNB at least the MDT Configuration-NR IE shall be present, while if the S-NG-RAN Node is an ng-eNB at least the MDT Configuration-EUTRA IE shall be present.
-	the UE Selection Criteria IE within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account to select UEs for MDT configuration.
-	if the Trace Activation IE includes the Continuous MDT IE within the MDT Configuration IE, the S-NG-RAN node shall, if supported, take it into account configure continuous MDT operation across RRC states.

<<<<<<<<<<<<<<<<<<<< End of 4th set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –

9.2.3.126	MDT Configuration-NR

<<<<<<<<<<<<<<<<<<<< Start of 5th set of Changes >>>>>>>>>>>>>>>>>>>>
The IE defines the MDT configuration parameters of NR.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MDT Activation
	M
	
	ENUMERATED
(Immediate MDT only, Logged MDT only, Immediate MDT and Trace,…)
	

	CHOICE Area Scope of MDT-NR
	O
	
	
	

	>Cell based
	
	
	
	

	>>Cell ID List for MDT-NR
	
	1 .. <maxnoofCellIDforMDT>
	
	

	>>>NR CGI
	M
	
	9.2.2.7
	

	>TA based
	
	
	
	

	>>TA List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	

	>>>TAC
	M
	
	OCTET STRING (SIZE (3))
	The TAI is derived using the current serving PLMN.

	>TAI based
	
	
	
	

	>>TAI List for MDT
	
	1 .. <maxnoofTAforMDT>
	
	

	>>>TAI
	M
	
	9.2.3.20
	

	CHOICE MDT Mode
	M
	
	
	

	>Immediate MDT-NR
	
	
	
	

	>>Measurements to Activate
	M
	
	BITSTRING
(SIZE(8))
	Each position in the bitmap indicates a MDT measurement, as defined in TS 37.320 [43]. 
First Bit = M1,
Second Bit= M2,
Fourth Bit = M4,
Fifth Bit = M5,
Sixth Bit = logging of M1 from event triggered measurement reports according to existing RRM configuration,
Seventh Bit = M6,
Eighth Bit = M7.
Value "1" indicates "activate" and value "0" indicates "do not activate".
This version of the specification does not use bits 3.

	[bookmark: _Hlk44494302]>>M1 Configuration
	C-ifM1
	
	9.2.3.128
	

	>>M4 Configuration
	C-ifM4
	
	9.2.3.129
	

	>>M5 Configuration
	C-ifM5
	
	9.2.3.130
	

	>>MDT Location Information
	O
	
	BITSTRING(SIZE(8))
	Each position in the bitmap represents requested location information as defined in TS 37.320 [43].
First Bit = GNSS
Other bits are reserved for future use and are ignored if received.
Value "1" indicates "activate" and value "0" indicates "do not activate".

The eNB shall ignore the first bit unless the Measurements to Activate IE has the first bit or the sixth bit set to "1".

	>>M6 Configuration
	C-ifM6
	
	9.2.3.131
	

	>>M7 Configuration
	C-ifM7
	
	9.2.3.132
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.11
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.12
	

	>>Sensor Measurement Configuration
	O
	
	[bookmark: _Hlk44494325]9.2.3.136
	

	>Logged MDT-NR
	
	
	
	

	>>Logging interval
	M
	
	ENUMERATED (ms320, ms640, ms1280, ms2560, ms5120, ms10240, ms20480, ms30720, ms40960 and ms61440, infinity)
	This IE is defined in TS 38.331 [10]. The value "infinity" represents one shot logging, i.e., only one log per event in the logged MDT report.

	>>Logging duration
	M
	
	ENUMERATED (10, 20, 40, 60, 90, 120)
	This IE is defined in TS 38.331 [10]. Unit: [minute].

	>>CHOICE Report Type
	M
	
	
	

	>>>Periodical
	
	
	
	

	>>>Event Triggered
	
	
	
	

	>>>>Logged Event Trigger Config
	M
	
	[bookmark: _Hlk44494315]9.2.3.137
	

	>>Bluetooth Measurement Configuration
	O
	
	9.2.3.134
	

	>>WLAN Measurement Configuration
	O
	
	9.2.3.135
	

	>>Sensor Measurement Configuration
	O
	
	9.2.3.136
	

	>>Area Scope of Neighbour Cells
	O
	
	9.2.3.140
	

	Signalling based MDT PLMN List
	O
	
	MDT PLMN List
9.2.3.133
	

	Continuous MDT
	O
	
	ENUMERATED (true, …)
	To configure continuous MDT operation across RRC states

	UE Selection Criteria
	O
	
	OCTET STRING
	Includes the UE-CapabilityRAT-ContainerList as defined in TS38.331. The IE is used to select UEs for MDT configuration



	Range bound
	Explanation

	maxnoofCellIDforMDT
	Maximum no. of Cell ID subject for MDT scope. Value is 32.

	maxnoofTAforMDT
	Maximum no. of TA subject for MDT scope. Value is 8.



	Condition
	Explanation

	ifM1
	This IE shall be present if the Measurements to Activate IE has the first bit set to "1".

	ifM4
	This IE shall be present if the Measurements to Activate IE has the fourth bit set to "1".

	ifM5
	This IE shall be present if the Measurements to Activate IE has the fifth bit set to "1".

	ifM6
	This IE shall be present if the Measurements to Activate IE has the seventh bit set to "1".

	ifM7
	This IE shall be present if the Measurements to Activate IE has the eighth bit set to "1".



<<<<<<<<<<<<<<<<<<<< End of 5th set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of the 6th set of Changes >>>>>>>>>>>>>>>>>>>>
9.3.5	Information Element Definitions
-- TEXT OMITTED –
MDT-Configuration-NR ::= SEQUENCE {
	mdt-Activation				MDT-Activation,
	areaScopeOfMDT-NR			AreaScopeOfMDT-NR	OPTIONAL,
	mDTMode-NR					MDTMode-NR,
	signallingBasedMDTPLMNList	MDTPLMNList,
	iE-Extensions		ProtocolExtensionContainer { { MDT-Configuration-NR-ExtIEs} } OPTIONAL,
	...
}
MDT-Configuration-NR-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
{ ID id-UE_Selection_Criteria		CRITICALITY ignore	TYPE UE_Selection_Criteria		PRESENCE	optional		}|
{ ID id-ContinuousMDT				CRITICALITY ignore	TYPE ContinuousMDT				PRESENCE	optional		},
	...
}

ContinuousMDT ::= ENUMERATED {true, ...}
UE_Selection_Criteria ::= OCTET STRING


<<<<<<<<<<<<<<<<<<<< End of 6th set of Changes >>>>>>>>>>>>>>>>>>>>
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< Start of the 7th set of Changes >>>>>>>>>>>>>>>>>>>>
9.3.7	Constant Definitions

-- TEXT OMITTED –
id-F1-terminatingIAB-donorIndicator						ProtocolIE-ID ::= 363
id-UE_Selection_Criteria								ProtocolIE-ID ::= xxx
id-ContinuousMDT										ProtocolIE-ID ::= xxy

END
-- ASN1STOP
<<<<<<<<<<<<<<<<<<<< End of the 7th set of Changes >>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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