


[bookmark: _Hlk60837667][bookmark: _Hlk94515710]3GPP TSG-RAN3 Meeting #121bis	R3-235692
Xiamen, CN - October 9th – October 13th 2023

Agenda Item:	8.1
Source:	Ericsson
[bookmark: _Hlk77866773][bookmark: _Hlk115424427]Title:	Response to R3-235334
Document for:	Discussion and Decision
1 Introduction
This contribution provides response to R3-235334.
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 ot 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 on feedback (see R3-233481).
The received response LS [4] 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. 
However, in R3-235334 an investigation on the possible consequences of enabling the change hinted by SA5 has not been carried out and instead, the discussion has directly concluded that forwarding multiple traces over the Xn is beneficial and should be done.
Therefore, we believe that a response to R3-235334 needs to be provided, so to outline the impact of forwarding multiple traces and therefore concluding whether this change is really feasible. 
To achieve tis goal, it would be useful to assess the current specification status on multiple MDT configurations. In [2] we provided such analysis, 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, 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?
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 configurations. 
Furthermore, the potential change of forwarding multiple MDT configurations over the interfaces is only related to a special mix of stored configurations, such as:
· Multiple Signalling Based Immediate MDT configurations that were activated at the UE.
· Multiple Signalling Based Immediate MDT configuration, where some of such configurations could not be activated at the UE.
· Multiple Signalling Based Immediate MDT configuration and one logged MDT configuration, where the logged MDT configuration could not be activated at the UE because the UE moved to RRC_INACTIVE.

 
Out of the use cases above we would like to analyse the one concerning the forwarding of multiple Signalling Based Immediate MDT configurations.
Forwarding of such configurations would obviously be carried out so that the target NG-RAN node can configure the UE with multiple immediate MDT measurements. However, RRC procedures today do not allow to configure the UE with all the possible combinations of Immediate MDT measurements configurations.
Below, examples of multiple Immediate MDT configurations are provided, where the current RRC protocol and UE behaviour would not be able to support multiple MDT configurations:
· Multiple Immediate MDT configurations with M1 measurements subject to different RSRP threshold, RSRQ threshold, SINR threshold, different report amount, different beam measurement reporting configuration (e.g. different MaxNrofRS-IndexesTo Report): 
· For configurations of such type, it is not possible to configure the UE with multiple instances of the M1 measurements subject to the details above.
· Multiple configurations of Immediate MDT with M4 measurements subject to different collection periods:
· For configurations of such type, it is not possible to configure the UE with multiple instances of the M4 measurements subject to the details above.
· Multiple configurations of Immediate MDT with M5 measurements subject to different collection periods: 
· For configurations of such type, it is not possible to configure the UE with multiple instances of the M5 measurements subject to the details above.
· Multiple configurations of Immediate MDT with M6 measurements subject to different report intervals and subject to different excess packet delays threshold configurations:
· For configurations of such type, it is not possible to configure the UE with multiple instances of the M16measurements subject to the details above.
· Multiple configurations of Immediate MDT with M7 measurements subject to different collection periods:
· For configurations of such type, it is not possible to configure the UE with multiple instances of the M1 measurements subject to the details above. 
· Multiple configurations of Immediate MDT with Bluetooth Measurement Configuration measurements subject to different BT RSSI configurations:
· For configurations of such type, it is not possible to configure the UE with multiple instances of the Bluetooth Measurement subject to the details above.
· Multiple configurations of Immediate MDT with WLAN Measurement Configuration measurements subject to different WLAN RSSI and WLAN RTT configuration:
· For configurations of such type, it is not possible to configure the UE with multiple instances of the Bluetooth Measurement subject to the details above.
 
From the above it can be deduced that if multiple Immediate MDT configurations need to be forwarded, this has a high impact on the RRC protocol and on the UE behaviour. The impact is high because it would consist of enabling multiple instances of the same measurement configuration at the UE and over RRC.
Observation 1: Forwarding of multiple Signalling Based Immediate MDT configurations has high impact on the RRC protocol and on the UE behaviour due to the need to support multiple instances of the same measurement configuration at the UE and over RRC.
Therefore, if the impacts on RRC and UE are to be avoided, the only use cases that are left over concern the forwarding of an immediate MDT configuration and a Logged MDT configuration, in cases where the Logged MDT could not be activated at the UE due to the UE moving to RRC_INACTIVE. 
However, this may be considered a niche use case that does not merit a high complexity solution at this stage of specification maturity. 
Observation 2: The only use case involving forwarding of multiple Signalling Based MDT configurations, that does not have impacts on the RRC and the UE, consists of forwarding an Immediate MDT and a Logged MDT configuration and it applies to cases when the Logged MDT configuration could not be activated at the UE due to the UE moving to RRC_INACTIVE. This can be considered a niche use case that does not deserve specification impacts.
We note that, to enable signalling of multiple MDT configuration over the RAN interfaces, changes to the XnAP, NGAP, F1AP, E1AP should be applied, hence such steps have a high impact on specification and increase system´s complexity.
Due to the above investigation, we conclude that it is not feasible to support the forwarding of multiple MDT configurations due to the very high impacts on the overall 5G system, including RAN, CN and UE.
Conclusion 1: It is not feasible to support the forwarding of multiple Signalling Based MDT configurations due to the very high impacts on the overall 5G system, including RAN, CN and UE.

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. Furthermore, procedural text clarifying precedence rule on choosing the signalling based Trace Activation IE to be forwarded when multiple traces are available should be introduced. Correspondingly it is proposed to update all relevant RAN3 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.
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.
Proposal 2: If multiple Signalling Based Immediate MDT configurations are received for the same UE it is proposed that the NG-RAN configures to the UE the most recent immediate MDT configuration received.
[bookmark: _Hlk127457595]Proposal 3: 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 4: 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 5: It is proposed to update the Trace Failure Indication procedure so that the NG-RAN node informs the AMF of the failed MDT configuration due to reception of multiple trace activations e.g. while the UE is in RRC-INACTIVE as described in [5].

We note that proposal 4 captures a new interpretation of the Trace Failure Indication procedure that could also apply to those cases where multiple Immediate MDT configurations are received but they cannot be configured at the UE (e.g. see use cases above).
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: _Toc20954130][bookmark: _Toc29902134][bookmark: _Toc29906138][bookmark: _Toc36550128][bookmark: _Toc45103842][bookmark: _Toc45227338][bookmark: _Toc45891152][bookmark: _Toc51763790][bookmark: _Toc56527789][bookmark: _Toc64381756][bookmark: _Toc66283331][bookmark: _Toc67910707][bookmark: _Toc73979485][bookmark: _Toc88650209][bookmark: _Toc97885336][bookmark: _Toc98882452][bookmark: _Toc105522988][bookmark: _Toc106130532][bookmark: _Toc113839683][bookmark: _Toc120012040][bookmark: _Toc44497300][bookmark: _Toc45107688][bookmark: _Toc45901308][bookmark: _Toc51850387][bookmark: _Toc56693390][bookmark: _Toc64446933][bookmark: _Toc66286427][bookmark: _Toc74151122][bookmark: _Toc88653594][bookmark: _Toc97903950][bookmark: _Toc98867963][bookmark: _Toc105174247][bookmark: _Toc106109084][bookmark: _Toc113824905][bookmark: _Toc120033061]8.2.1	Handover Preparation
[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: 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 multiple Signalling Based Immediate MDT configurations are received for the same UE it is proposed that the NG-RAN configures to the UE the most recent immediate MDT configuration received.
Proposal 3: 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 4: 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 5: It is proposed to update the Trace Failure Indication procedure so that the NG-RAN node informs the AMF of the failed MDT configuration due to reception of multiple trace activations e.g. while the UE is in RRC-INACTIVE as described in [5].
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