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1	Introduction
At RAN3#119bis online meeting multiple trace configurations for the same UE have been discussed and this resulted in the following items being captured in chair’s notes:
Based on the description in TS32.422 and TS38.413, NG-RAN node should start the new Trace session when it receives the second activation request of a Trace Session whose TR is different with the existing one.
Discuss whether NG-RAN node should deactivate the first trace session immediately after it receive the second trace activation message or deactivate before handover procedure.
Discuss the behaviour of NG-RAN node if multiple MDT configurations are received.
To be continued...

In this contribution, we continue the discussion on multiple trace configurations based on the currently specified behavior.
[bookmark: _Hlk77866817]2	Discussion
During the discussions in RAN3#119bis_e, it has been concluded that multiple traces canbe configured so long as their Trace Reference is different. The current trace specifications and the following text from cl 4.2.3.12 NG-RAN starting mechanism in TS32.422 [1] has been quoted as evidence of such statement:
“There can only be one Trace Recording Session Reference per Trace Reference at one given time for a UE trace session. So there shall be only one TR/TRSR to be propagated during NG and Xn handover.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the NG-RAN node shall not start a new Trace Recording Session and shall continue with the existing trace session and ignore the second request.
If the Trace Reference is the same as an existing Trace Session for the same subscriber or equipment, and the Trace Recording Session Reference is not the same as the existing Trace Recording Session in the existing Trace Session having the same Trace Reference, the NG-RAN node shall continue with the existing trace session and ignore the second request. 

However, during RAN3 discussions the FFS captured hinted at the fact that the NG-RAN should deactivate traces in certain conditions.
It should be noted that de-activation of specific traces is only done by commands initiated by the management system and passed to the NG-RAN via the CN. The NG-RAN does not have the capability to de-activate trace sessions without the management system’s intervention, see quoted text from cl. 4.1.4.12 NG-RAN deactivation mechanisms in TS32.422 [1]:
“There are two different events that deactivate a Trace Session:
1.	When NG-RAN node receives the DEACTIVATE TRACE message using NG interface, it shall deactivate the Trace Session for the indicated Trace Reference.
2.	When the NG-RAN node releases the UE context the Trace Recording Session shall be stopped and the Trace Session is deactivated at the NG-RAN node.
Correspondingly, it is the AMF that, on demand from OAM, deactivates traces via the NG: Deactivate Trace message. 
Conclusion 1: The NG-RAN node cannot de-activate the first trace session immediately after it receives the second trace activation message or de-activate before handover procedure without such command being initiated by the management system
Nevertheless, even if the current stage 2 specifications on the Trace operation ([1], [2]) do not prohibit multiple trace activations, some guidelines on handling multiple traces would be needed.
In the following we provided quoted text from [2] and ([1] and [3]) to analyse the behaviour when multiple MDT configurations are received by UE in different states.

For UEs in RRC_CONNECTED
The following is stated in [2]:
For Immediate MDT, RAN measurements and UE measurements can be configured. The configuration for UE measurements is based on the existing RRC measurement procedures for configuration and reporting with some extensions for location information.
NOTE:	No extensions related to time stamp are expected for Immediate MDT i.e. time stamp is expected to be provided by eNB/RNC/gNB.
If area scope is included in the MDT configuration provided to the RAN, the UE is configured with respective measurement when the UE is connected to a cell that is part of the configured area scope.
Observation 1: Currently there does not seem to be any limitation in activating multiple immediate MDT configurations on the same UE.
Further, [2] states the following concerning logged MDT:

Logged MDT measurements are configured with a MDT Measurement Configuration procedure, as shown in Figure 5.1.1.1-1 of [2].


Figure 5.1.1.1-1: MDT measurement configuration for Logged MDT
Network initiates the procedure to UE in RRC Connected by sending LoggedMeasurementConfiguration message, which is used to transfer configuration parameters for Logged MDT. This is a unidirectional RRC signalling procedure.
A release operation for logged measurement configuration in the UE is realized only by configuration replacement when the configuration is overwritten or by configuration clearance in case a duration timer stopping or expiration condition is met.
Furthermore, according to [3]:
Upon receiving the LoggedMeasurementConfiguration message the UE shall:
1>	discard the logged measurement configuration as well as the logged measurement information as specified in 5.5a.2;

Observation 2: Since the UE replaces its logged MDT configuration by the reception of a new logged MDT configuration, multiple logged MDT configurations on the UE are not possible and correspondingly only the most recent logged MDT configuration can be used.

For UEs in RRC_INACTIVE

For UEs currently being in RRC_INACTIVE and camping in a cell, if the serving NG-RAN node receives a logged MDT configuration, it cannot send it to the UE. These UEs may be configured when they move to RRC_CONNECTED.
When the UE is in RRC_INACTIVE then according to cl 5.4.2 RRC_IDLE & RRC_INACTIVE in [2]:
If the signalling based logged or immediate MDT configuration received by the NG-RAN when UE is in RRC_INACTIVE:
-	The NG-RAN stores the MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-	When the UE resumes the RRC connection in one new NG-RAN, the new NG-RAN can configure the MDT configuration for the UE, only if the signalling based logged MDT was received by the new NG-RAN from the previous NG-RAN or AMF.
If the management based MDT configuration is received by the NG-RAN when UE is in RRC_INACTIVE,
-	No requirement for the NG-RAN to store the MDT configuration in the UE context;
-	When the UE resumes the RRC connection in the last serving NG-RAN, the NG-RAN can configure the MDT configuration for the UE;
-	When the UE resumes the RRC connection in another NG-RAN, the source NG-RAN will not propagate the management based MDT configuration. The source NG-RAN should inform the target NG-RAN of UE consents.
Observation 3: NG-RAN stores signalling based MDT configurations in UE context if they are received while the UE is in RRC_INACTIVE. The NG-RAN forwards such configuration to the new NG-RAN serving node once the UE resumes to RRC_CONNECTED


The specified behaviour for signalling based logged MDT configurations is exemplified in the figure below.
[image: ]
Figure 1 – Multiple Signaling based logged MDT configurations
Storing of signalling based MDT configurations in the UE context is not limited to the case when UE is in RRC_INACTIVE. According to cl 4.2.3.14 NG-RAN starting mechanisms for signalling based MDT in [1]:
[bookmark: _Hlk134296717]“A trace recording session of either immediate or logged MDT shall be started in the gNB for a given UE when a trace session activation request is received from the AMF for the UE and the MDT UE selection conditions are satisfied for the UE. The gNB shall configure the corresponding MDT RRC measurements at the UE. If selection conditions are not satisfied, the gNB shall store the trace control and configuration parameters and forward these parameters when the UE handovers to other gNBs over Xn or N2.”
Observation 4: Multiple signalling based immediate MDT configurations can be stored in the UE context when the selection conditions are not satisfied.



In summary, it was assessed that:
· Multiple Signalling Based Immediate MDT traces can be activated in parallel at the UE, so long as they have different Trace References
· Multiple Signalling Based Immediate MDT traces can be stored within a UE context, if the UE is in RRC_Inactive or if the selection conditions are not satisfied
· Upon receiving a Signalling Based Logged MDT trace, the serving NG-RAN configures the UE with it and it removes such trace from the UE context
· Upon receiving one or more Signalling Based Logged MDT trace, and if the UE is in RC_INACTIVE, the serving NG-RAN stores such traces in the UE RRC Context for future forwarding to the new NG-RAN serving node once the UE moves to RRC_CONNECTED

However, as per current application protocol specifications (XnAP, NGAP, F1AP, E1AP,…etc) only a single Trace Activation IE corresponding to a single set of trace control and configuration parameters can be forwarded from a source NG-RAN node to a target NG-RAN node. 
The question is, which trace should be forwarded if more than one trace is active at the UE or if more than one trace is stored as part of the UE context?
[bookmark: _Hlk134225087][bookmark: _Hlk134227598]A simple way to address this shortcoming at this stage of maturity of our specifications would be to note across all relevant specifications that only the most recent trace is forwarded if multiple traces are received.
Based on all the above we would like to propose:
Proposal 1: For UEs moving from RRC_INACTIVE to RRC_CONNECTED within the old serving NG-RAN node and if the old serving NG-RAN node received more than one Signalling Based Logged MDT Configuration while the UE was in RRC_INACTIVE, it is proposed that the NG-RAN configures to the UE the most recent logged MDT configuration received
[bookmark: _Hlk127457595]Proposal 2: If more than one trace is active for a UE and if a Trace Activation IE needs to be forwarded for this UE over a RAN interface, it is proposed that the most recent trace control and configuration parameters corresponding to the most recent Trace Activation IE is forwarded.
Proposal 3: It is proposed to update all the relevant procedure descriptions with clarifying text stating that if multiple traces are available/active for a UE, only the most recent trace is to be forwarded over the relevant interface. 
Proposal 4: It is proposed to Liaise SA5 asking them to consider including clarification text in TS32.422 noting that only the most recent Trace Activation is to be forwarded by RAN3 messages if multiple trace configurations are available or are active for a given UE.

An example of how the specifications can be amended is given below, taking the Xn: Handover Preparation procedure description as an example:

[bookmark: _Toc367182965][bookmark: _Toc534721101][bookmark: _Toc36555637][bookmark: _Toc29991237][bookmark: _Toc20955050]<<<<<<<<<<<<<<<<<<<< Start of Changes >>>>>>>>>>>>>>>>>>>>
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[bookmark: _Toc20954131][bookmark: _Toc29902135][bookmark: _Toc29906139][bookmark: _Toc36550129][bookmark: _Toc45103843][bookmark: _Toc45227339][bookmark: _Toc45891153][bookmark: _Toc51763791][bookmark: _Toc56527790][bookmark: _Toc64381757][bookmark: _Toc66283332][bookmark: _Toc67910708][bookmark: _Toc73979486][bookmark: _Toc88650210][bookmark: _Toc97885337][bookmark: _Toc98882453][bookmark: _Toc105522989][bookmark: _Toc106130533][bookmark: _Toc113839684][bookmark: _Toc120012041]8.2.1.1	General
This procedure is used to establish necessary resources in an eNB for an incoming handover. If the procedure concerns a conditional handover, parallel transactions are allowed. Possible parallel requests are identified by the target cell ID when the source UE AP IDs are the same.
The procedure uses UE-associated signalling.
8.2.1.2	Successful Operation
-- TEXT OMITTED –
If the Trace Activation IE is included in the HANDOVER REQUEST message then the target eNB shall, if supported, initiate the requested trace function as described in TS 32.422 [6]. If multiple trace configurations are available only the most recent trace configuration shall be included in the Trace Activation IE included in the HANDOVER REQUEST message. In particular, the target eNB shall, if supported:
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>


3	Conclusion
In this contribution multiple trace configurations for the same UE have been discussed. 
The following proposals were derived:
Conclusion 1: The NG-RAN node cannot de-activate the first trace session immediately after it receives the second trace activation message or de-activate before handover procedure without such command being initiated by the management system
Observation 1: Currently there does not seem to be any limitation in activating multiple immediate MDT configurations on the same UE.
Observation 2: Since the UE replaces its logged MDT configuration by the reception of a new logged MDT configuration, multiple logged MDT configurations on the UE are not possible and correspondingly only the most recent logged MDT configuration can be used.
Observation 3: NG-RAN stores signalling based MDT configurations in UE context if they are received while the UE is in RRC_INACTIVE. The NG-RAN forwards such configuration to the new NG-RAN serving node once the UE resumes to RRC_CONNECTED
Observation 4: Multiple signalling based immediate MDT configurations can be stored in the UE context when the selection conditions are not satisfied.
Proposal 1: For UEs moving from RRC_INACTIVE to RRC_CONNECTED within the old serving NG-RAN node and if the old serving NG-RAN node received more than one Signalling Based Logged MDT Configuration while the UE was in RRC_INACTIVE, it is proposed that the NG-RAN configures to the UE the most recent logged MDT configuration received
Proposal 2: If more than one trace is active for a UE and if a Trace Activation IE needs to be forwarded for this UE over a RAN interface, it is proposed that the most recent trace control and configuration parameters corresponding to the most recent Trace Activation IE is forwarded.
Proposal 3: It is proposed to update all the relevant procedure descriptions with clarifying text stating that if multiple traces are available/active for a UE, only the most recent trace is to be forwarded over the relevant interface. 
Proposal 4: It is proposed to Liaise SA5 asking them to consider including clarification text in TS32.422 noting that only the most recent Trace Activation is to be forwarded by RAN3 messages if multiple trace configurations are available or are active for a given UE.
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