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1 Introduction
During previous RAN3 meetings, multiple traces in RAN have been discussed and an LS to SA5 has been sent summarizing RAN3’s understanding and agreements. 
In the present contribution, we continue the discussion on multiple trace configurations based on the previous agreements and the SA5’s response to the RAN3’s LS.
[bookmark: _Hlk77866817]2	Discussion
At the RAN3#120, Incheon, South Korea, meeting, the case that a NG-RAN node receives multiple Trace/signalling based MDT configurations from the CN for the same UE has been discussed and the following understanding has been reached (see SoD in R3-233327):
When a NG-RAN node receives a Trace activation request, it should start the new session if the Trace Reference is different from the Trace Reference of any existing session for the UE.
During handover procedure or UE context retrieval procedure, the source NG-RAN node forwards only one Trace/MDT configuration to the target NG-RAN node and informs the AMF of the failure of the non-forwarded Trace/MDT configurations via the Trace Failure Indication procedure.
The above understanding has been liaised to SA5 with a request for feedback (see R3-233481).
Further, for in Rel17 and for the current Rel18 specifications, it has been agreed by RAN3 to update the description of the Trace Failure Indication procedure according to the agreements quoted above, as it can be seen in the excerpt from TS38.413 below:
Start of excerpt from TS38.413
[bookmark: _Toc20955018][bookmark: _Toc29503455][bookmark: _Toc29504039][bookmark: _Toc29504623][bookmark: _Toc36553069][bookmark: _Toc36554796][bookmark: _Toc45652086][bookmark: _Toc45658518][bookmark: _Toc45720338][bookmark: _Toc45798218][bookmark: _Toc45897607][bookmark: _Toc51745811][bookmark: _Toc64446075][bookmark: _Toc73981945][bookmark: _Toc88652034][bookmark: _Toc97891077][bookmark: _Toc99123155][bookmark: _Toc99661959][bookmark: _Toc105152020][bookmark: _Toc105173826][bookmark: _Toc106108825][bookmark: _Toc106122730][bookmark: _Toc107409283][bookmark: _Toc112756472][bookmark: _Toc155944213]8.11.2	Trace Failure Indication
[bookmark: _CR8_11_2_1][bookmark: _Toc20955019][bookmark: _Toc29503456][bookmark: _Toc29504040][bookmark: _Toc29504624][bookmark: _Toc36553070][bookmark: _Toc36554797][bookmark: _Toc45652087][bookmark: _Toc45658519][bookmark: _Toc45720339][bookmark: _Toc45798219][bookmark: _Toc45897608][bookmark: _Toc51745812][bookmark: _Toc64446076][bookmark: _Toc73981946][bookmark: _Toc88652035][bookmark: _Toc97891078][bookmark: _Toc99123156][bookmark: _Toc99661960][bookmark: _Toc105152021][bookmark: _Toc105173827][bookmark: _Toc106108826][bookmark: _Toc106122731][bookmark: _Toc107409284][bookmark: _Toc112756473][bookmark: _Toc155944214]8.11.2.1	General
The purpose of the Trace Failure Indication procedure is to allow the NG-RAN node to inform the AMF that a Trace Start procedure or a Deactivate Trace procedure or an ongoing trace has failed due to an interaction with a handover procedure or due to reception of multiple trace activations while the UE is in RRC-INACTIVE. The procedure uses UE-associated signalling.
[bookmark: _CR8_11_2_2][bookmark: _Toc20955020][bookmark: _Toc29503457][bookmark: _Toc29504041][bookmark: _Toc29504625][bookmark: _Toc36553071][bookmark: _Toc36554798][bookmark: _Toc45652088][bookmark: _Toc45658520][bookmark: _Toc45720340][bookmark: _Toc45798220][bookmark: _Toc45897609][bookmark: _Toc51745813][bookmark: _Toc64446077][bookmark: _Toc73981947][bookmark: _Toc88652036][bookmark: _Toc97891079][bookmark: _Toc99123157][bookmark: _Toc99661961][bookmark: _Toc105152022][bookmark: _Toc105173828][bookmark: _Toc106108827][bookmark: _Toc106122732][bookmark: _Toc107409285][bookmark: _Toc112756474][bookmark: _Toc155944215]8.11.2.2	Successful Operation


Figure 8.11.2.2-1: Trace failure indication
The NG-RAN node initiates the procedure by sending a TRACE FAILURE INDICATION message. Upon reception of the TRACE FAILURE INDICATION message, the AMF shall take appropriate actions based on the failure reason indicated by the Cause IE.
End of excerpt from TS38.413

Conclusion 1: The Trace Failure Indication procedure has already been updated to enable the NG-RAN to indicate to the AMF that an ongoing trace has failed due to reception of multiple trace activations while the UE is in RRC-INACTIVE. 

At a later stage, RAN3 received a response LS from SA5 in [4], which is summarized below:

[bookmark: _Hlk146451078]“SA5 believes support of multiple configurations is beneficial, and would like to request RAN3 to investigate feasibility of forwarding all the multiple configurations to the target NG-RAN, e.g. in Rel-18.”

SA5 believes that forwarding multiple traces is beneficial, but SA5 is asking RAN3 to investigate the feasibility of this change. 
In order to achieve this goal and support such investigation a number of contributions have been submitted to assess the current specification status on multiple MDT configurations. In particular, in [2] we discussed multiple MDT configurations, and 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 and so long as they are compatible with RRC procedures.
· 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 RAN3 application protocol specifications (XnAP, NGAP) 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?
Before addressing the question, it should be noted that this only affects singalling based MDT configurations. Indeed, according to [4]:
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.

So, no issue exists for management based MDT configurations and the identified shortcoming is only associated to the propagation of multiple signalling based MDT configurations or interface traces. 
When investigating on this matter, RAN3 concluded to focus on the following scenarios:
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Scenario 1: Co-existence of signalling based immediate MDT and signalling based logged MDT being configured while the UE is in RRC_INACTIVE.
· Scenario 2: Multiple immediate MDT configurations with same measurements but different parameters.
· Scenario 3: Multiple immediate MDT configurations with different measurements (for example, M1 in Trace Reference 1, and M4 and M5 in Trace Reference 2).
· Scenario 4: Multiple interface trace configurations.
· Scenario 5: Separate trace configuration and signalling-based immediate MDT configuration (different TR/TRSR).
During the analysis carried out by RAN3 there was no consensus on the benefits and need for forwarding of multiple traces over the Xn. For this reason, RAN3 decided to send an LS to SA5 [6] where RAN3 confirms that scenario 1 is feasible while scenario 2 is not feasible. 
In the LS in [6] RAN3 asks SA5 if scenarios 3, 4 and 5 are valid scenarios.
SA5 has responded with an LS quoting the following [7]:
SA5 would like to response to the questions with the following:
· SA5 has discussed and agreed that RAN3 confirms the feasibility of scenario 1 and scenario 2 is not feasible towards UE. 
· SA5 has discussed and agreed that scenarios 3, 4 and 5: 
· Scenario 3: Multiple immediate MDT configurations with different measurements (for example, M1 in Trace Reference 1, and M4 and M5 in Trace Reference 2).
· SA5 Answer: It is possible to configure multiple MDT configurations with different measurements in one Trace Activation. 
· Scenario 4: Multiple interface trace configurations 
· SA5 Answer: It is possible to configure more than one interface trace in one Trace Configuration of one Trace Activation.
· Scenario 5: Separate trace configuration and signalling-based immediate MDT configuration (different TR/TRSR).
· SA5 Answer: It is possible to configure trace for interface monitoring and signalling-based MDT in the same Trace Configuration. 

From the above it can be deduced that, for all the scenarios described by RAN3, SA5 points out that the multiple immediate MDT configurations and interface trace configurations involved in the scenarios can always be configured in a single Trace Configuration. With this it is rather clear that SA5 did not find any benefit in configuring such multiple immediate MDT configurations and interface trace configurations in separate Trace Configurations. Instead, SA5 is pointing at the fact that those multiple configurations can be merged into one, removing the problem of multiple trace/MDT configurations forwarding.
On top of the reply from SA5 we need to recall that signalling of multiple MDT configurations and interface trace configurations over RAN interfaces would imply ASN.1 changes to the NGAP and XnAP interfaces, hence such steps have a high impact on specifications and increase system´s complexity, while the benefits of such high impact changes are questionable to say the least.
Due to the above investigation, we conclude that it is not feasible to support the forwarding of multiple MDT configurations and interface trace configurations due to the very high impacts on the NG-RAN
Conclusion 2: It is not feasible to support the forwarding of multiple MDT configurations and interface trace configurations due to the very high impacts on the NG-RAN and due to limited benefits.

It should be recalled that according to the agreements for Rel17 and Rel18, the Trace Failure Indication already allows the NG-RAN “to inform the AMF that a Trace Start procedure or a Deactivate Trace procedure or an ongoing trace has failed due to an interaction with a handover procedure or due to reception of multiple trace activations while the UE is in RRC-INACTIVE”. 
Currently, failed signalling based MDT configurations are reported to the CN by the Trace Failure Indication procedure. The same procedure can be re-used to report a failed configuration due to the reception of multiple trace activations while the UE is in RRC-INACTIVE or due to the reception of multiple Immediate MDT configurations that cannot be activated at the UE due to limitations at RRC level. What needs to be added in the specifications is procedural text clarifying how to choose the Trace Activation IE to be forwarded when multiple traces are available. Correspondingly it is proposed to update all relevant RAN3 interface specifications 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.
Based on all the above we would like to propose:
[bookmark: _Hlk127457595]Proposal 1: 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.
[bookmark: _Hlk146455731]Proposal 2: 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. 

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 >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc14207353][bookmark: _Toc14207483][bookmark: _Toc534900663]
[bookmark: _MON_1561451001][bookmark: _Toc20954881][bookmark: _Toc29503318][bookmark: _Toc29503902][bookmark: _Toc29504486][bookmark: _Toc36552932][bookmark: _Toc36554659][bookmark: _Toc45651941][bookmark: _Toc45658373][bookmark: _Toc45720193][bookmark: _Toc45798073][bookmark: _Toc45897462][bookmark: _Toc51745662][bookmark: _Toc64445926][bookmark: _Toc73981796][bookmark: _Toc88651885][bookmark: _Toc97890928][bookmark: _Toc99123003][bookmark: _Toc99661806][bookmark: _Toc105151867][bookmark: _Toc105173673][bookmark: _Toc106108672][bookmark: _Toc106122577][bookmark: _Toc107409130][bookmark: _Toc112756319][bookmark: _Toc155944060][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][bookmark: _Toc113824920][bookmark: _Toc120033076][bookmark: _Toc14207368]8.4.2	Handover Resource Allocation
[bookmark: _CR8_4_2_1][bookmark: _Toc20954882][bookmark: _Toc29503319][bookmark: _Toc29503903][bookmark: _Toc29504487][bookmark: _Toc36552933][bookmark: _Toc36554660][bookmark: _Toc45651942][bookmark: _Toc45658374][bookmark: _Toc45720194][bookmark: _Toc45798074][bookmark: _Toc45897463][bookmark: _Toc51745663][bookmark: _Toc64445927][bookmark: _Toc73981797][bookmark: _Toc88651886][bookmark: _Toc97890929][bookmark: _Toc99123004][bookmark: _Toc99661807][bookmark: _Toc105151868][bookmark: _Toc105173674][bookmark: _Toc106108673][bookmark: _Toc106122578][bookmark: _Toc107409131][bookmark: _Toc112756320][bookmark: _Toc155944061]8.4.2.1	General
The purpose of the Handover Resource Allocation procedure is to reserve resources at the target NG-RAN node for the handover of a UE. The procedure uses UE-associated signalling.
8.4.2.2	Successful Operation
-- TEXT OMITTED –
[bookmark: _Hlk134307366]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]. If multiple Trace Activation IEs are available only the most recent Trace Activation IE should be forwarded within the HANDOVER REQUEST message. In particular, the NG-RAN node shall, if supported:
-- TEXT OMITTED –
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>


3	Conclusion
In this contribution multiple trace configurations for the same UE have been discussed. 

The following conclusions and proposals were derived: 
Conclusion 1: The Trace Failure Indication procedure has already been updated to enable the NG-RAN to indicate to the AMF that an ongoing trace has failed due to reception of multiple trace activations while the UE is in RRC-INACTIVE. 
Conclusion 2: It is not feasible to support the forwarding of multiple MDT configurations and interface trace configurations due to the very high impacts on the NG-RAN and due to limited benefits.
Proposal 1: 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 2: 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 3: It is proposed to reply to SA5 confirming the changes applied in the CRs in [8], [9], [10], [11]
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