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1	Introduction
The RAN3 chair has provided the following guidance for the present agenda item:
Focus on signaling flow and stage2 and stage3 impact
We here analyse the stage 2 impact, and include some discussion on use of signalling procedures for basic NR-DC scenario.
2	Discussion
2.1	Overall stage 2 documentation choice
RAN stage 2 description for QMC was introduced in TS 38.300 in Rel-17. However the Rel-17 didn’t have specific QMC support for MR-DC, i.e. QMC activation and reporting was in MR-DC scenario handled by the MN. A relatively extensive framework for NR-DC support is now being elaborated in Rel-18, and RAN3 has taken numerous agreements. Some initial discussion related to capturing these agreements in stage 2 also took place at RAN3#119bis-e [1], without time to conclude.

Due to the complexity of MR-DC it was decided in Rel-15 that MR-DC related stage 2 was captured in a separate specification, i.e. TS 37.340, which was given the following scope: “The present document provides an overview of the multi-connectivity operation using E-UTRA and NR radio access technologies.”

We therefore believe that TS 37.340 is the natural place to capture stage 2 for NR-DC, with reference from the overall QMC description in TS 38.300.

Proposal 1: Stage 2 for NR-DC to be described in TS 37.340, with reference from the overall QMC description in TS 38.300.

The proposed updates to TS 38.300 can be found in annex of this paper and we have submitted updates to TS 37.340 to this meeting in [2].

In TS 37.340, clause 10 contains detailed signalling flows for MR-DC operation, clause 11 relates to service aspects, clause 12 covers X2/Xn aspects by providing references to the relevant specifications and clause 13 covers other aspects. Clause 13 therefore seems a suitable choice for overall description of QMC impact on MR-DC, while more detailed impacts could be considered to be captured in clause 10.

Proposal 2: Capture overall description of QMC impact on MR-DC in TS 37.340 clause 13 and consider capturing more detailed impacts in TS 37.340 clause 10.

2.2	Impact on TS 38.300
We believe that the main impact in TS 38.300 should be to provide reference to description of QMC functionality during MR-DC operation in TS 37.340.

Additionally, we believe that the following updates are needed:
· Remove sentence related to MR-DC operation from clause 21.2.1
· Clarify the scope of ‘mobility’ in clause 21.3, hence excluding MR-DC operation from the scope of this clause.

Proposal 3: RAN3 to further discuss and agree TP to TS 38.300 as proposed in annex of this paper.

2.3	Impact on TS 37.340
2.3.1	Overall description
TS 37.340 should cover MR-DC specific requirements on the MN and the SN, while the requirements in TS 38.300 continue to apply to the MN. In order to allow simple mapping between the two specifications we propose to reuse the section structure from TS 38.300.

Proposal 4: Reuse the section structure from TS 38.300 in TS 37.340.

2.3.2	QoE Measurement Collection Activation and Reporting
We have made an attempt to regroup RAN3’s agreements into the stage 2 description provided in [2]. Some details may appear to be missing, e.g. the full differentiation between the following three cases:
· The MN shall send the configuration information to the UE, or
· The SN should send the configuration to the UE directly, or
· The SN should send the configuration information to the UE via the MN (inside a container).

which we simply believe can be described as follows in stage 2: “[the MN] determines whether the MN or the SN sends the QoE configuration to the UE”. We believe that the user of the specification will refer to stage 3 for full information.

We also notice that some of RAN3’s agreements target m-based QMC only, without corresponding agreement for s-based QMC, e.g.:
The MN is responsible for RRC ID allocation for m-based sessions configured by the MN or SN, and notifies the allocated RRC ID(s) to the SN. 

When it makes sense and is needed for consistency, we extend the stage 2 description to also cover s-based QMC.

The term “leg” (in e.g. “MCG leg”, “SCG leg”, “leg switching”, “leg for reporting”) is used extensively in this clause, and also in clause 13.x.4 (RAN Visible QoE Measurements), corresponding to wording used in RAN3’s agreements. However we also notice that in TS 37.340, MCG/SCG leg is usually used when it comes to split SRB, but in NR-DC QoE RAN2 has agreed not to consider split SRB. Rewording based on different term (e.g. SRB4, SRB5?) should therefore be considered.

Proposal 5: RAN3 to consider to use a term different from “leg” in the TP to TS 37.340, taking into account that this term is so far typically used in case of split SRB in the specification.

[bookmark: _Toc130939109]2.3.3	QoE Measurement Collection Deactivation
There are so far no RAN3 agreements on QMC deactivation in MR-DC. Based on the spirit of the overall framework, we believe that an SN node that has configured an m-based QMC job towards a UE can also deactivate this QMC job. It is then to be discussed whether the MN can deactivate any ongoing QMC job, or all ongoing QMC jobs with exception of the SN-configured QMC job.
Proposal 6: A QMC job corresponding to management-based QoE activation received directly by the SN from the OAM may be deactivated by that SN.
Proposal 7: RAN3 to discuss whether the MN may deactivate all ongoing QMC jobs, or any QMC job with exception of those going corresponding to management-based QoE activation received directly by the SN from the OAM (provided this node still serves the UE as SN).
[bookmark: _Toc130939110]2.3.4	Handling of QMC during RAN Overload
[bookmark: _Toc130939111]There are currently no RAN3 agreements for handling of QMC during RAN overload. Leg switching can be used for offloading, and we believe stage 2 should describe use of pause mechanism vs. leg switching in case of overload.
Proposal 8: RAN3 to further work on mechanism including pause and leg switching for overload.
[bookmark: _Hlk134177118]2.3.5	QoE Measurement Handling in RRC_IDLE and RRC_INACTIVE States
[bookmark: _Toc130939112]Following agreements at RAN3#119, the SN may select UE(s) for m-based QMC received directly by the SN from the OAM. As far as we can remember RAN3 didn’t discuss whether this agreement should cover all kind of QMC, e.g. QMC jobs surviving RRC_IDLE mode like MBS QMC introduced in this release. We still believe that QMC surviving RRC_IDLE would require some additional support, taking into account that the UE always reconnects in single connectivity, meaning that the new gNB will need to be able to handle MBS QMC sessions configured by the SN.
We believe that RAN3 should discuss and choose between the following options:
· Option 1: The gNB shall not select UEs that it serves as SN for m-based QMC surviving RRC_IDLE.
· Option 2: For m-based MBS QMC configured by the SN, enable the MN to handle the QoE session when the UE reconnects from RRC_IDLE, by sending needed information from the SN to the MN upon configuration. 
We’re not sure about the benefit of option 2, and believe support of option 1 could be sufficient at least for Rel-18.
Proposal 9: RAN3 to discuss whether there is need to allow the SN to select UEs for m-based QMC surviving RRC_IDLE.
If RAN3 chooses option 1, there may be no need to include a clause on RRC_IDLE and RRC_INACTIVE States in TS 37.340.
2.3.6	Per-slice QoE Measurement
Proposal 10: There seems to be no particular slice requirements for NR-DC – no need to introduce clause on per-slice QoE Measurement in TS 37.340.
2.3.7	QoE Measurement Continuity for Mobility
[bookmark: _Toc130939114]RAN3#119bis-e agreed: QMC continuity during mobility in NR-DC should be discussed after the baseline solution for QMC in NR-DC is in place.
However the basic scenarios of SN Addition and SN Release are also part of what is considered “mobility” in RAN3’s specification, and would therefore need to be described in this context. But taking into account that absence of specification stating otherwise will lead to SN-configured QMC remain configured in the UE app layer after SN Release as well as in any other kind of transition to single connectivity (SC), a possibility could be to enhance the scope of a “mobility” clause accordingly. RAN3 could therefore consider to introduce a clause to describe “QoE Measurement Handling for Mobility and Transition Between Dual Connectivity and Single Connectivity”. Such clause could describe scenarios like handover from DC to DC, handover from DC to SC and diverse failure scenarios (MCG failure, RRC SCG failure). 
Proposal 11: Introduce a clause in TS 37.340 to cover  “QoE Measurement Handling for Mobility and Transition Between Dual Connectivity and Single Connectivity”.
Furthermore, the most basic option is probably that SN-configured QMC is released in case of transition to single connectivity or SN change. Other options of course exist, and RAN3 would need to discuss how to define the “baseline solution” in the agreement copied above including consideration of this most basic option.
Proposal 12: RAN3 discuss how to define the “baseline solution” for QMC in NR-DC in terms of mobility handling and transition to SC, and consider the basic option that SN-configured QMC is released in case of transition to single connectivity or SN change.
2.3.8	RAN Visible QoE Measurements
We have tried to capture the essential elements of RAN3’s agreements for RVQoE in [2]. 
[bookmark: _Toc130939115]2.3.9	Alignment of MDT and QoE Measurements

We believe that alignment of MDT and QoE Measurements should be supported also for m-based QMC configured by the SN. In that case the corresponding MDT measurement should be m-based MDT received directly by the SN from the OAM.

Proposal 13: M-based QMC received directly by the SN from the OAM may be aligned with m-based MDT received directly by the SN from the OAM.

2.4	Initial discussion on use of legacy procedures for MR-DC
The use of legacy or new XnAP signalling procedures for MR-DC may need documentation in TS 37.340 clause 10. So far RAN3 has not discussed this aspect, and we therefore here want to initiate the needed work by analysis of the basic scenario where a gNB sets up NR-DC for the purpose of offloading a DRB and corresponding QoE reporting to the SCG leg. In that case the MN would need to request the SN to setup SRB5, and a first question is whether the MN could request SRB5 setup in SN Addition or should initiate a later SN Modification procedure.
	
	Method of SRB5 setup
	Pros
	Cons

	SN Addition
	· Saves extra messages later on
· Backup for SRB4/ can be used to offload reporting from MN to SN if needed (e.g. in case of overload)
	· Setup before knowing SRB will actually be needed or used
· In case SN does not want to setup SRB5, is this a SN addition failure?
· Cost of setup/ maintaining unused SRB – cell capacity
· 2 stacks have to be maintained at UE


	SN Modification
	· Only setup when needed
	· Extra message needed to setup when needed




Support of SRB5 setup in SN Modification seems unavoidable in a baseline solution. However we believe that in many or most scenarios the need for SRB5 will be known by the MN at SN Addition, and therefore propose to additionally enable setup of SRB5 in SN Addition procedure. 

Proposal 14: Enable setup of SRB5 in SN Addition and SN Modification.


3	Conclusion
We have made the following proposals:
Proposal 1: Stage 2 for NR-DC to be described in TS 37.340, with reference from the overall QMC description in TS 38.300.
Proposal 2: Capture overall description of QMC impact on MR-DC in TS 37.340 clause 13 and consider capturing more detailed impacts in TS 37.340 clause 10.
Proposal 3: RAN3 to further discuss and agree TP to TS 38.300 as proposed in annex of this paper.
Proposal 4: Reuse the section structure from TS 38.300 in TS 37.340.
Proposal 5: RAN3 to consider to use a term different from “leg” in the TP to TS 37.340, taking into account that this term is so far typically used in case of split SRB in the specification.
Proposal 6: A QMC job corresponding to management-based QoE activation received directly by the SN from the OAM may be deactivated by that SN.
Proposal 7: RAN3 to discuss whether the MN may deactivate all ongoing QMC jobs, or any QMC job with exception of those going corresponding to management-based QoE activation received directly by the SN from the OAM (provided this node still serves the UE as SN).
Proposal 8: RAN3 to further work on mechanism including pause and leg switching for overload.
Proposal 9: RAN3 to discuss whether there is need to allow the SN to select UEs for m-based QMC surviving RRC_IDLE.
Proposal 10: There seems to be no particular slice requirements for NR-DC – no need to introduce clause on per-slice QoE Measurement in TS 37.340.
Proposal 11: Introduce a clause in TS 37.340 to cover  “QoE Measurement Handling for Mobility and Transition Between Dual Connectivity and Single Connectivity”.
Proposal 12: RAN3 discuss how to define the “baseline solution” for QMC in NR-DC in terms of mobility handling and transition to SC, and consider the basic option that SN-configured QMC is released in case of transition to single connectivity or SN change.
Proposal 13: M-based QMC received directly by the SN from the OAM may be aligned with m-based MDT received directly by the SN from the OAM.
Proposal 14: Enable setup of SRB5 in SN Addition and SN Modification.
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<<< start of changes >>>
[bookmark: _Toc130939105]21	Application Layer Measurement Collection
[bookmark: _Toc76505088][bookmark: _Toc130939106]21.1	Overview
[bookmark: _Hlk134097347]The QoE Measurement Collection function enables collection of application layer measurements from the UE. The supported service types are:
-	QoE Measurement Collection for DASH streaming services;
-	QoE Measurement Collection for MTSI services;
-	QoE Measurement Collection for VR services.
For DASH, MTSI, VR, tThe QoE measurement collection is supported in RRC_CONNECTED state only. , unless the application data for DASH and VR is delivered via MBS. 
QoE measurements for the application sessions for broadcast are supported in RRC_CONNECTED, RRC_INACTIVE, and RRC_IDLE states. The QoE measurements for the application sessions for MBS multicast are supported in RRC_CONNECTED state only. Both signalling based and management based QoE measurement collection are supported.
Description of further QMC functionality during MR-DC operation can be found in TS 37.340 [21].
NOTE:	The naming QoE Measurement is used in NG, Xn, and interfaces between the OAM and the gNB. In the Uu interface, the naming application layer measurement is used and it is equal to QoE Measurement.

<<< next change >>>
[bookmark: _Toc130939108]21.2.1	QoE Measurement Collection Activation and Reporting
The feature is activated in the gNB either by direct configuration from the OAM system (management-based activation), or by signalling from the OAM via the 5GC (signalling-based activation), containing UE-associated QoE configuration. One or more QoE measurement collection jobs can be activated at a UE per service type, and each QoE measurement configuration is uniquely identified by a QoE reference. When the UE is configured with MR-DC, only the MN can configure the QoE configuration.
[bookmark: _Hlk85052292]For signalling-based QoE measurements, the OAM initiates the QoE measurement activation for a specific UE via the 5GC, and the gNB receives one or more QoE measurement configurations by means of UE-associated signalling. The QoE measurement configuration for signalling-based activation includes an application layer measurement configuration list and the corresponding information for QoE measurement collection, e.g., QoE reference, service type, MCE IP address, slice scope, area scope, MDT alignment information and the indication of available RAN visible QoE metrics.
For management-based QoE measurement activation, the OAM sends one or more QoE measurement configurations directly to the gNB. The QoE measurement configuration for management-based activation also includes an application layer measurement configuration list and the corresponding information for QoE measurement collection. The gNB selects UE(s) that meet the required QoE measurement capability, area scope and slice scope.
Application layer measurement configuration received by the gNB from OAM or CN is encapsulated in a transparent container, which is forwarded to a UE as Application layer configuration in the RRCReconfiguration message (there can be multiple configurations in the same message). Application layer measurement reports received from UE's application layer are encapsulated in a transparent container and sent to the network in the MeasurementReportAppLayer message, as specified in TS 38.331 [12]. The UE can send multiple application layer measurement reports to the gNB in one MeasurementReportAppLayer message. In order to allow the transmission of application layer measurement reports which exceed the maximum PDCP SDU size, segmentation of the MeasurementReportAppLayer message may be enabled by the gNB. An RRC identifier conveyed in the RRC signalling is used to identify the application layer measurement configuration and report between the gNB and the UE. The RRC identifier is mapped to the QoE reference in the gNB, and the gNB forwards the application layer measurement report to MCE together with the QoE reference. The gNB can release one or multiple application layer measurement configurations from the UE in one RRCReconfiguration message at any time. The UE may additionally be configured by the gNB to report when a QoE measurement session starts or stops for a certain application layer measurement configuration.
<<< next change >>>

[bookmark: _Toc130939113]21.3	QoE Measurement Continuity for Mobility
The QoE measurement collection continuity for intra-system intra-RAT mobility handover is supported, with the Area Scope parameters configured by the OAM, where the network is responsible for keeping track of whether the UE is inside or outside the Area Scope. A UE continues an ongoing QoE measurement even if it leaves the Area Scope, unless the network indicates to the UE to release the QoE configuration.
For the RRC_CONNECTED state mobilityhandover, the source gNB may transmit the QoE measurement configuration(s) and/or the information related to the configuration(s) of a specific UE to the target gNB via XnAP or NGAP. For signalling-based QoE, the service type, QoE reference, MCE IP address, measurement configuration application layer id, MDT alignment information, area scope, slice support list for QMC and measurement status are passed to the target gNB. For management-based QoE, the service type, measurement configuration application layer id, MCE IP address and QoE measurement status are passed to the target gNB. For RRC_INACTIVE state mobility, QoE measurement configuration(s) of a specific UE can be retrieved from the gNB hosting the UE context when it resumes to the RRC_CONNECTED state. Multiple sets of QoE measurement configurations should be supported during mobility.
For signalling based QoE, at handover to a target gNB that supports QoE, the target gNB decides which of the application layer measurement configurations should be kept or released, e.g. based on application layer measurement configuration information received from the source gNB in Xn/NG signalling.
For QoE measurements pertaining to application sessions for MBS broadcast, measurement collection may continue during RRC_INACTIVE and RRC_IDLE states, and the measurement results, if collected, are sent via QoE reports when the UE returns to the RRC_CONNECTED state. 
Upon UE’s transition from RRC_IDLE to RRC_CONNECTED state, the gNB serving the UE should ensure that it does not release an already configured signaling based QoE measurement configuration for the sake of configuring a management-based QoE measurement configuration.
When the UE resumes the connection with a gNB that does not support QoE, the UE releases all application layer measurement configurations.

<<< end of changes >>>



