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Introduction
In this paper we discuss the support for QoE and RVQoE measurements and reporting in NR-DC scenarios, based on the agreements and TBCs from the RAN3#120 and earlier meetings. TPs for TS 37.340 and TS 38.300 are provided in Annexes A and B.

Discussion
The following issues are discussed:
· QoE measurement configuration and reporting.
· RVQoE measurement configuration and reporting.
· Handling of QMC upon mobility.
· The MN-SN coordination procedure.

QoE measurement configuration and reporting
The main open issue related to configuring the UE with management-based QoE measurements is whether the SN can configure the UE transparently via SRB1. A related RAN3#119 agreement and a RAN3#120 TBC state:
For an m-based QoE configuration in the case SN is interested in configuring a UE with an m-based QoE measurement configuration, the MN can decide and notify the SN whether:
· 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).
FFS whether:
· For management-based QoE, the SN can explicitly indicate to the MN whether it wants to configure the UE via SRB3.
· For management-based QoE, the SN can explicitly indicate to the MN whether it wants to configure the UE transparently for the MN via SRB1.
In fact, it is unclear why the above TBC has not become an agreement. In our understanding, the third bullet in the above RAN3#119 agreement states that the SN can configure the UE transparently via SRB1. This fully corresponds to the second bullet in the TBC - prior to the SN node instructing the SN to configure the UE over SRB1 using a container (captured in the green bullet), the SN expresses its preference to do it (which is what the blue bullet states) Note that the wording “configuration information” refers not only to the XML file, but also to other information, such as e.g., RVQoE configuration. Hence, the word “container” in the agreement means that both the XML file and the remaining configuration-related information is transparent to the MN. So, the agreement defines the three possible contents for the coordination response message from the MN to the SN, whereas the TBC refers to the coordination request from the SN to the MN that precedes the coordination response. This is illustrated in the figure below, where each colour corresponds to one of 3 possible outcomes of the coordination.
[image: ]
In other words, we are facing a contradictory situation where:
· RAN3 agreed the MN can respond to the SN: “you may configure the UE transparently via SRB1”, while
· It is FFS whether the SN can request from the MN a “permission” to configure the UE transparently via SRB1.
In addition to the above, two important facts need to be considered:
· For several features the XnAP already supports the possibility of SN transparently communicating with the UE via the MN. Namely, according to TS 38.331, the dl-DCCH-MessageNR may carry the RRCReconfiguration, RRCRelease, and MobilityFromNRCommand messages. Given that the RRCReconfiguration message may be tunnelled this way, it seems like almost any configuration can be tunnelled. This would include the QoE/RVQoE configuration, since it is sent in an RRCReconfiguration message. Moreover, the XnAP specification already supports the possibility of SN transparently receiving the UE reports via the MN (e.g., SN measurement report, failure information report and other info from the UE).
· Enabling the SN to transparently configure the UE via SRB1 would enable the support of QMC in EN-DC without specification impact on the MN eNB. Namely, if transparent configuration of the UE via SRB1 is supported, the SN gNB could configure the UE for both RVQoE and with multiple QoE configurations, even though the MN eNB neither supports RVQoE nor multiple QoE configurations per UE.
Observation 1:  XnAP already supports the possibility of SN transparently configuring the UE via the MN (e.g., by means of RRCReconfiguration message via SRB1) and transparently receiving various types of UE reports via SRB1. 
Finally, we notice that also in the RVQoE-related discussions RAN3 already agreed that the SN an configure the UE transparently via SRB1:
The SN can send an RVQoE configuration directly to UE via SRB3 or in a transparent container to the MN, which then sends it to the UE via SRB1.
Observation 2: RAN3 de facto already agreed that the SN can configure the UE transparently via SRB1.
Based on the above, the corresponding principle has been already agreed in RAN3, and we need a more detailed agreement for the sake of XnAP stage-3 design, as below. 
Proposal 1-1: For management-based QoE, the SN can explicitly indicate to the MN whether it prefers:
· That the MN configures the UE directly (via SRB1).
· That the MN configures the UE on SN’s behalf (using a transparent container carried on SRB1).
· That the SN configures the UE directly (using SRB3).
The same principle should be supported for QoE reporting, as well. A related agreement/TBC from RAN3#120 states:
When a management-based QoE configuration is received directly by the SN from the OAM, the SN can explicitly indicate to the MN whether it is going to receive the QoE/RVQoE reports via the SRB5 or SRB4, whether it is transparently via SRB4 needs further discussion.
With respect to the above agreement, we think that transparent reporting via SRB4 should be possible, meaning that the SN should inform MN about its preference when it comes to both configuring the UE and receiving the reports from the UE. 
Proposal 1-2: When a management-based QoE configuration is received directly by the SN from the OAM, the SN can explicitly indicate to the MN whether it prefers to receive the QoE/RVQoE reports via SRB4 transparently or non-transparently.

RVQoE measurement configuration and reporting
A RAN3#120 agreement states:
When the RVQoE-configuring node receives an RVQoE report and determines that the non-RVQoE-configuring node provides the bearer(s) for the application session, the RVQoE-configuring node indicates that to the non-RVQoE-configuring node. FFS whether the indication is explicit or implicit.
Regarding the remaining FFS, we think that an explicit indication is needed. When the RVQoE-configuring node, for the first time, determines - from a received RVQoE report - that the non-RVQoE-configuring node provided the bearer(s) for the session, the RVQoE-configuring node needs to know from the non-RVQoE-configuring node, about: 
· Whether the non-RVQoE-configuring node is interested in receiving further RVQoE reports.
· Whether the non-RVQoE-configuring node prefers to receive the reports directly or it wants to continue receiving the RVQoE reports via the other node.
· The RVQoE configuration parameters (e.g., the reporting periodicity) preferred by the non-RVQoE-configuring node.
So, the RVQoE-configuring node should send an explicit indication requesting from the non-RVQoE configuring node to indicate its preferences. The same is needed for the case when both nodes carry the session.
Proposal 2-1: When the RVQoE-configuring node receives an RVQoE report, and, for the first time, determines that only the non-RVQoE-configuring node or both nodes provide the bearer(s) for the application session, the RVQoE-configuring node can explicitly request from the non-RVQoE-configuring node to indicate whether and how the non-RVQoE configuring node wants to receive further reports, and the RVQoE configuration preferred by the non-RVQoE-configuring node.
The above proposal refers to the RVQoE coordination request. Note that the content of the corresponding response from the non-RVQoE configuring node was agreed at RAN3#120:
In the response, the non-RVQoE-configuring node:
· Can indicate to the RVQoE-configuring node that it does not want to receive the RVQoE reports.
· Can indicate whether it prefers to receive the RVQoE reports directly from the UE.
· Can indicate to the RVQoE-configuring node its preferred RVQoE configuration parameters, based on which the RVQoE-configuring node should modify the RVQoE configuration.
One of the possible outcomes of the above coordination is that the reports are, further on, sent directly from the UE to the non-RVQoE-configuring node. In that case, it may happen later that the non-RVQoE-configuring node receives an RVQoE report and determines for the first time that the RVQoE-configuring node provides the bearer(s) for the application session. In this case, the non-RVQoE-configuring node should indicate this to the RVQoE-configuring node.
Proposal 2-2: When the non-RVQoE-configuring node receives an RVQoE report, and, for the first time, determines that the RVQoE-configuring node provides the bearer(s) for the application session, the non-RVQoE-configuring node can indicate this to the RVQoE-configuring node.

Handling of QMC upon mobility
A RAN3#120 agreement related to MN-related mobility states:
In line with the Rel-17 principles, if the MN configured the UE with QoE measurements, every subsequent MN serving the UE can configure and release the RVQoE measurements.
In case of MN change, we think that the Rel-17 framework for QoE measurement continuity for mobility in single connectivity can be reused. Consequently, a stage-2 modification is needed. There seems to be no stage 3 impact. 
Proposal 3-1: To support MN change, the Rel-17 framework for QoE measurement continuity for mobility in single connectivity is reused.
For SN change, the following was agreed at the RAN3#120 meeting:
At SN change without MN change, the QoE configuration information is passed from the old/source SN to the new/target SN via the MN.
The SN change can be SN-initiated or MN-initiated, which requires different ways of passing the QoE information from the old/source SN to the new/target SN via the MN. 
For SN-initiated SN change, the initiating message is the S-NODE CHANGE REQUIRED, and it can be used to pass the QoE configuration from the source SN to the MN. The MN will then forward the configuration to the target SN in the S-NODE ADDITION REQUEST message.
For MN-initiated SN change, before the MN sends the S-NODE ADDITION REQUEST message for adding the new/target SN, the MN needs to fetch the configuration from the old/source SN. This can be done following the same approach as described in the NOTE from clause 10.5.2 of TS 37.340, as shown below. 
=====================Start of excerpt from TS 37.340=====================
NOTE 1: The MN may trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration and to allow provision of data forwarding related information before step 1.
======================End of excerpt from TS 37.340======================
In particular, the QoE configuration of the old/source SN can be sent to the MN in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message. Therefore, to support the SN-related mobility, we foresee the following impacts:
· Stage-2 impact: A clarification in TS 37.340 stating that the MN may trigger the MN-initiated SN Modification procedure towards the source SN to retrieve the QoE configuration.
· Stage-3 impacts: Addition of the QMC Configuration Information IE in the following XnAP messages (including the corresponding clarifications in the normative text of TS 38.423): 
· S-NODE CHANGE REQUIRED. 
· S-NODE ADDITION REQUEST.
· S-NODE MODIFICATION REQUEST ACKNOWLEDGE. 
Proposal 3-2: To support the QoE measurement continuity upon SN-initiated SN change, add the QMC Configuration Information IE to the S-NODE CHANGE REQUIRED message (from the old SN to the MN) and S-NODE ADDITION REQUEST XnAP message (from the MN to the new SN).
Proposal 3-3: To support the QoE measurement continuity upon MN-initiated SN change, add the QMC Configuration Information IE to the S-NODE MODIFICATION REQUEST ACKNOWLEDGE XnAP message (from the old SN to the MN) and the S-NODE ADDITION REQUEST message (from the MN to the new SN).
Proposal 3-4: Clarify in TS 38.423 and TS 37.340 that the MN may trigger the MN-initiated SN Modification procedure towards the source SN to retrieve the QMC configuration prepared by the current SN.
For SN-release, the following RAN3#120 agreement applies:
If the SN configured a UE with QoE measurements, at SN release, the QoE/RVQoE configuration can be released. Whether the SN-configured QoE/RVQoE configuration information can be passed to the MN in case of SN release needs to be further discussed.
With respect to the TBC part of the agreement, a simple approach is not to pass any configuration information to the MN and that the UE releases the QoE and RVQoE configuration prepared by the SN. 
Proposal 3-5: If the SN configured a UE with QoE/RVQoE measurements, the UE releases the SN configured QoE/RVQoE measurements at SN release. 
According to the above proposal, the UE will delete all unsent QoE/RVQoE reports. However, in some scenarios, it is needed for the network to acquire the unsent reports. For example, if the UE is configured to send one QoE report for the entire session, this report should not be discarded since the measurement results for the entire session are wasted. Note that, often, the SN release may be executed promptly, not leaving enough time for the UE to send the pending reports to the SN. A simple solution for this issue is to configure the UE to send these unsent reports to the MN.
Proposal 3-6: If the SN configured a UE with QoE/RVQoE measurements, a UE can be configured to, upon SN release, send the unsent QoE reports to the MN.
Regarding how the QoE/RVQoE configuration release is communicated to the UE, since the SN release can be SN-initiated or MN-initiated, both scenarios need to be considered. Note that, for both MN- and SN-initiated SN release, the RRCReconfiguration message that informs the UE about the SN release is sent to the UE from the MN.
In case of SN-initiated SN release, if the SN assembled the QoE/RVQoE configuration for the UE, the SN could send the command to release the QoE/RVQoE configurations to the UE before, or upon (i.e., together with), sending the SN release command to the UE. In case the SN assembled the QoE/RVQoE configuration and sent it to the UE via the MN, the release command for QoE/RVQoE configuration should be sent from the SN to the MN inside the S-NG-RAN node to M-NG-RAN node Container IE of the S-NODE RELEASE REQUIRED XnAP message.
Proposal 3-7:  To enable the SN-initiated SN release, if the SN assembled the QoE/RVQoE configuration and sent it to the UE via the MN, introduce into the existing S-NG-RAN node to M-NG-RAN node Container IE of the S-NODE RELEASE REQUIRED XnAP message a command for the UE to release the QoE/RVQoE configuration.
In case of MN-initiated SN release, if the QoE/RVQoE configuration was assembled by the SN, the UE can be instructed to release the QoE/RVQoE configuration(s) by using the RRCReconfiguration message sent from the MN as a part of the MN-initiated release procedure. The command for releasing the QoE/RVQoE configurations can be sent from the SN to the MN inside the existing S-NODE RELEASE REQUEST ACKNOWLEDGE XnAP message, in a newly defined S-NG-RAN node to M-NG-RAN node Container IE.
Proposal 3-8: In case of MN-initiated SN release, to release a QoE/RVQoE configuration assembled by the SN, introduce a new S-NG-RAN node to M-NG-RAN node Container IE into the existing S-NODE RELEASE REQUEST ACKNOWLEDGE XnAP message, containing a command for the UE to release the QoE/RVQoE configurations.
Proposal 3-9: Send an LS to RAN2 requesting to implement the agreements related to the handling of QMC upon mobility.
The MN-SN coordination procedure
A major open issue in RAN3 discussions is whether to define new set of XnAP procedures to support MN-SN coordination for QMC, or to reuse existing procedures for that purpose. We think that the coordination should be performed via UE-associated procedures, since the configuration and the reporting is per UE. In previous sections we have proposed the enhancements of the following legacy mobility-related NR-DC procedures, to support QMC continuity upon mobility, upon SN release and the handling of QMC in case of SCG failure:
· S-NG-RAN node Addition Preparation.
· M-NG-RAN node initiated S-NG-RAN node Modification Preparation.
· S-NG-RAN node initiated S-NG-RAN node Change.
· M-NG-RAN node initiated S-NG-RAN node Release. 
· S-NG-RAN node initiated S-NG-RAN node Release.
If the MN initiates the coordination, it may have already configured the UE, or it needs to inform the SN that the SN should configure the UE, or the MN may request the SN to configure the UE on its behalf.  This can be done as follows:
a) If the configuration was sent to the UE when the UE was still in single connectivity, the S-NG-RAN node Addition Preparation procedure can be used.
b) If the configuration is sent to the UE when the UE is already in NR-DC, the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure can be used instead.
For MN-initiated coordination, the following should be supported: 
· Coordination of which node should send the configuration to the UE: The MN optionally informs the SN whether it has used SRB1 or prefers to use SRB3 for configuring the UE, and if SRB3 must be used transparently. If the MN’s preference is to use SRB3, the SN uses the return message to accept or refuse. 
· Coordination of which node should receive the reports from the UE: The MN informs the SN whether it will use SRB4 for the reporting, or it requests the SN to use SRB5 for receiving the reports, and if SRB5 must be used transparently. If the preference is for SRB5, the SN uses the return message to accept or refuse. 
· Coordination for SN forwarding the reports to the MCE: The MN notifies the SN of the configuration and optionally sends to the SN the QoE-related information, such as the QoE reference and the MCE IP address, which can be used by the SN to forward the QoE report to the MCE. The SN uses the return message to confirm or refuse the forwarding of QoE reports.
· Coordination of RVQoE configuration parameters: In case the MN configured the UE and it determines that the SN is providing the bearers for the session, the MN optionally informs the SN about the available RVQoE metrics. The SN can use the return message to indicate its preferred RVQoE parameters. If the MN decides to change the RVQoE parameters based on the indications from the SN, then it modifies the RVQoE configuration for the UE and notifies the SN by using the S-NODE RECONFIGURATION COMPLETE message of the S-NG-RAN node Reconfiguration Completion procedure.
Proposal 5-1: For MN-initiated QMC coordination, enhance the following existing procedures: 
· S-NG-RAN node Addition Preparation. 
· M-NG-RAN node initiated S-NG-RAN node Modification Preparation. 
· S-NG-RAN node Reconfiguration Completion.
In case of SN initiated coordination, the S-NG-RAN node initiated S-NG-RAN node Modification should be enhanced to support:
· Indication of interest in configuring a UE: The SN indicates its preference to configure the UE. 
· Coordination of which node should send the configuration to the UE and which signalling path/means/method to use: The SN indicates whether it prefers to use SRB1 or SRB3 to configure the UE, and whether the SRB1 is to be used transparently. The MN uses the return message to accept or refuse. 
· RRC ID assignment: If the SN prefers to configure the UE, the SN requests from the MN the RRC ID(s) to be used for configuring the UE. The MN uses the return message to provide the RRC ID(s) or to refuse the request. 
· Coordination of which node should receive the reports from the UE and which signalling path/means/method to use: The SN indicates its preference to use SRB4 or SRB5 for UE reporting, and whether SRB4 is to be used transparently. The MN uses the return message to accept or refuse.
· Coordination for forwarding the reports to the MCE: In addition to the QoE reference, which always needs to be included in MN-SN coordination messages, if needed, the SN can also send to the MN the QoE reference and the MCE IP address, which can be used by the MN to forward the QoE reports to the MCE. The MN uses the return message to confirm or refuse the forwarding of QoE reports.
· Coordination of RVQoE configuration parameters: The SN indicates to the MN the available RVQoE metrics. The MN can use the return message to indicate its preferred RVQoE parameters.
After the SN-initiated SN Modification procedure, if the SN and MN agreed that SRB1 is to be used for configuring the UE transparently, then the SN-initiated SN Modification procedure is executed once again, where the SN sends to the MN an SN-prepared RRC message containing the QoE/RVQoE configuration. The MN then configures the UE on behalf of the SN (and receives at least the first report).
Proposal 5-2: For SN-initiated QMC coordination, enhance the S-NG-RAN node initiated S-NG-RAN node Modification procedure.
For switching of the reporting leg: 
· If the reporting leg switch is MN-initiated, the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure can be used.
· If the reporting leg switch is SN-initiated, the S-NG-RAN node initiated S-NG-RAN node Modification procedure can be used.
Previous RAN3 agreements state that the node that the node currently receiving the reports can request reporting leg switch, and that the switch needs to be approved by both nodes.
Proposal 5-3: For MN-initiated reporting leg switch, enhance the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure. For SN-initiated reporting leg switch, enhance the S-NG-RAN node initiated S-NG-RAN node Modification procedure.
The flow charts below illustrate the coordination in case of MN-initiated reporting leg switch and SN-initiated reporting leg switch.

                MN-initiated reporting leg switch		            SN-initiated reporting leg switch
[image: ] [image: ]



The flow charts below illustrate the overall MN-SN coordination framework.
MN-initiated coordination		          SN-initiated coordination
[image: ][image: ]

TPs for QoE BL CRs for TS 37.340 and TS 38.300 
TPs for QoE BL CRs for TS 37.340 and TS 38.300 are provided respectively in Annexes A and B.
Proposal 6: Agree the TPs for QoE BL CR for TS 38.300 and TS 37.340 provided in Annexes A and B.

Conclusion
[bookmark: _In-sequence_SDU_delivery]This paper discusses the support for QoE and RVQoE measurements and reporting in NR-DC scenarios. The following is observed and proposed:
QoE measurement configuration and reporting
Observation 1:  XnAP already supports the possibility of SN transparently configuring the UE via the MN (e.g., by means of RRCReconfiguration message via SRB1) and transparently receiving various types of UE reports via SRB1. 
Observation 2: RAN3 de facto already agreed that the SN can configure the UE transparently via SRB1.
Proposal 1-1: For management-based QoE, the SN can explicitly indicate to the MN whether it prefers:
· That the MN configures the UE directly (via SRB1).
· That the MN configures the UE on SN’s behalf (using a transparent container carried on SRB1).
· That the SN configures the UE directly (using SRB3).
Proposal 1-2: When a management-based QoE configuration is received directly by the SN from the OAM, the SN can explicitly indicate to the MN whether it prefers to receive the QoE/RVQoE reports via SRB4 transparently or non-transparently.
RVQoE measurement configuration and reporting
Proposal 2-1: When the RVQoE-configuring node receives an RVQoE report, and, for the first time, determines that only the non-RVQoE-configuring node or both nodes provide the bearer(s) for the application session, the RVQoE-configuring node can explicitly request from the non-RVQoE-configuring node to indicate whether and how the non-RVQoE configuring node wants to receive further reports, and the RVQoE configuration preferred by the non-RVQoE-configuring node.
Proposal 2-2: When the non-RVQoE-configuring node receives an RVQoE report, and, for the first time, determines that the RVQoE-configuring node provides the bearer(s) for the application session, the non-RVQoE-configuring node can indicate this to the RVQoE-configuring node.
Handling of QMC upon mobility
Proposal 3-1: To support MN change, the Rel-17 framework for QoE measurement continuity for mobility in single connectivity is reused.
Proposal 3-2: To support the QoE measurement continuity upon SN-initiated SN change, add the QMC Configuration Information IE to the S-NODE CHANGE REQUIRED message (from the old SN to the MN) and S-NODE ADDITION REQUEST XnAP message (from the MN to the new SN).
Proposal 3-3: To support the QoE measurement continuity upon MN-initiated SN change, add the QMC Configuration Information IE to the S-NODE MODIFICATION REQUEST ACKNOWLEDGE XnAP message (from the old SN to the MN) and the S-NODE ADDITION REQUEST message (from the MN to the new SN).
Proposal 3-4: Clarify in TS 38.423 and TS 37.340 that the MN may trigger the MN-initiated SN Modification procedure towards the source SN to retrieve the QMC configuration prepared by the current SN.
Proposal 3-5: If the SN configured a UE with QoE/RVQoE measurements, the UE releases the SN configured QoE/RVQoE measurements at SN release. 
Proposal 3-6: If the SN configured a UE with QoE/RVQoE measurements, a UE can be configured to, upon SN release, send the unsent QoE reports to the MN.
Proposal 3-7:  To enable the SN-initiated SN release, if the SN assembled the QoE/RVQoE configuration and sent it to the UE via the MN, introduce into the existing S-NG-RAN node to M-NG-RAN node Container IE of the S-NODE RELEASE REQUIRED XnAP message a command for the UE to release the QoE/RVQoE configuration.
Proposal 3-8: In case of MN-initiated SN release, to release a QoE/RVQoE configuration assembled by the SN, introduce a new S-NG-RAN node to M-NG-RAN node Container IE into the existing S-NODE RELEASE REQUEST ACKNOWLEDGE XnAP message, containing a command for the UE to release the QoE/RVQoE configurations.
Proposal 3-9: Send an LS to RAN2 requesting to implement the agreements related to the handling of QMC upon mobility.
The MN-SN coordination procedure
Proposal 5-1: For MN-initiated QMC coordination, enhance the following existing procedures: 
· S-NG-RAN node Addition Preparation. 
· M-NG-RAN node initiated S-NG-RAN node Modification Preparation. 
· S-NG-RAN node Reconfiguration Completion.
Proposal 5-2: For SN-initiated QMC coordination, enhance the S-NG-RAN node initiated S-NG-RAN node Modification procedure.
Proposal 5-3: For MN-initiated reporting leg switch, enhance the M-NG-RAN node initiated S-NG-RAN node Modification Preparation procedure. For SN-initiated reporting leg switch, enhance the S-NG-RAN node initiated S-NG-RAN node Modification procedure.
TPs
Proposal 6: Agree the TPs for QoE BL CR for TS 38.300 and TS 37.340 provided in Annexes A and B.




Annex A: TP for QoE BL CR for TS 37.340

-------------------------------------------Start of changes-------------------------------------------

[bookmark: _Toc29248312][bookmark: _Toc37200896][bookmark: _Toc46492762][bookmark: _Toc52568288][bookmark: _Toc139034591]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1], in  and TS 36.300 [2] and in TS 38.300 [3].

BFD	Beam Failure Detection
CHO	Conditional Handover
CLI	Cross Link Interference
CPA	Conditional PSCell Addition
CPAC	Conditional PSCell Addition or Change
CPC	Conditional PSCell Change
DAPS	Dual Active Protocol Stack
DC	Intra-E-UTRA Dual Connectivity
DCP	DCI with CRC scrambled by PS-RNTI
EN-DC	E-UTRA-NR Dual Connectivity
IAB	Integrated Access and Backhaul
MCG	Master Cell Group
MN	Master Node
MR-DC	Multi-Radio Dual Connectivity
NE-DC	NR-E-UTRA Dual Connectivity
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NR-DC	NR-NR Dual Connectivity
QoE	Quality of Experience
RVQoE	RAN visible QoE
RLM	Radio Link Monitoring
SCG	Secondary Cell Group
SMTC	SS/PBCH block Measurement Timing Configuration
SN	Secondary Node
V2X	Vehicle-to-Everything
-------------------------------------------Next change-------------------------------------------

13.x	Application Layer Measurement Collection
13.x.1	Overview
The QoE Measurement Collection function as described in TS 38.300 [3] is extended to address NR-DC operation. The requirements on the gNB provided in TS 38.300 [3] apply to the MN, together with additional requirements on MN and SN provided in following sub-clauses.
13.x.2	QoE Measurement Configuration
[bookmark: _Toc130939108]13.x.2.1	QoE Measurement Collection Activation and Reporting in NR-DC
For a UE in NR-DC, the MN and the SN may coordinate QoE measurement collection activation and reporting as follows: 
For signalling-based and management-based QoE activation, the MN:
[bookmark: _Hlk134178193]- Allocates the measurement configuration application layer ID;
[bookmark: _Hlk134292534]- Determines whether the MN or the SN sends the QoE configuration to the UE;
- Notifies the SN accordingly.
For management-based QoE activation received directly by the SN from the OAM, the SN may perform UE selection. For a selected UE, the SN indicates to the MN the QoE reference of the management-based QoE session and whether it is going to receive the corresponding reports via the MN (using SRB4) or using SRB5. The MN indicates the allocated measurement configuration application layer ID to the SN. The SN can send a RAN visible QoE configuration directly to the UE via SRB3, or in a transparent container to the MN, which then sends it to the UE via SRB1.
The network explicitly indicates to the UE whether to send QoE reports via SRB4 or SRB5, per QoE reference. The SRB for QoE reporting can be changed during the application session. The command for changing the SRB used for reporting may be sent to the UE by the node that configured that specific QoE configuration. The node that currently receives the QoE reports via the Uu can request from the peer node that the QoE reporting leg is switched to the peer node. The leg switch for QoE reporting needs to be approved by both nodes serving the UE.
The MN should inform the SN that a UE is configured with a management-based QoE/RAN visible QoE measurement configuration.
If the MN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the SN, then, if the MN decides that the SN forwards the reports directly to the MCE, the MN should indicate to the SN the QoE reference, the MCE IP address and the measConfigAppLayerId.
If the SN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the MN, then, if the SN decides that the MN forwards the reports directly to the MCE, the SN should indicate to the MN the QoE reference and the MCE IP address.
[bookmark: _Toc130939113][bookmark: _Hlk134292856]13.x.3	QoE Measurement Continuity for Mobility
[bookmark: _Toc130939114]Editor’s note: Content for this clause is FFS. QMC continuity during mobility in NR-DC should be discussed after the baseline solution for QMC in NR-DC is in place.
If the MN configured the UE with QoE measurements, every subsequent MN serving the UE can configure and release the RAN visible QoE measurements.
At SN change without MN change, the QoE configuration information is passed from the old/source SN to the new/target SN via the MN.
If the SN configured a UE with QoE measurements, at SN release, the QoE/RAN visible QoE configuration can be released. FFS whether the SN-configured QoE/RAN visible QoE configuration information can be passed to the MN in case of SN release.

-------------------------------------------End of changes-------------------------------------------

Annex B: TP for QoE BL CR for TS 38.300

-------------------------------------------Start of changes-------------------------------------------
3.1	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 36.300 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
5GC	5G Core Network

>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<
QMC	QoE Measurement Collection
QoE	Quality of Experience
QPSK	Quadrature Phase Shift Keying
RA	Random Access
RA-RNTI	Random Access RNTI
RACH	Random Access Channel
RANAC	RAN-based Notification Area Code
REG	Resource Element Group
RIM	Remote Interference Management
RLM	Radio Link Monitoring
RMSI	Remaining Minimum SI
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RNTI	Radio Network Temporary Identifier
RQA	Reflective QoS Attribute
RQoS	Reflective Quality of Service
RS	Reference Signal
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
RTT	Round Trip Time
RVQoE	RAN visible QoE
SCS	SubCarrier Spacing

-----------------------------------------------Next change-----------------------------------------------

21.x1 Support for RAN visible QoE measurements and reporting in NR-DC
Either the MN or the SN can generate and send a RAN visible QoE configuration to the UE. Only the gNB that configured the UE with a QoE measurement configuration can generate the corresponding RVQoE measurement configuration. The node that has initially configured a UE in NR-DC with an RVQoE configuration can modify and release the RAN visible QoERVQoE configuration as long as this node serves the UE. The UE may send RAN visible QoE reports to the network using either SRB4 or SRB5. In addition, the node that received a RAN visible QoE report can forward it to the other node gNB (the SN or the MN). RAN visible QoE reports can be sent over the same leg as the QoE reports pertaining to the same QoE reference, or over the other leg.
When the RVQoE-configuring gNB receives a RAN visible QoE report and determines that the non-RVQoE-configuring gNB provides the bearer(s) for the application session, the RVQoE-configuring gNB indicates that to the non-RVQoE-configuring gNB. The non-RVQoE-configuring gNB can then, if needed, indicate to the RVQoE-configuring gNB its preferences with respect to the reporting path for RAN visible QoE reports and its preferred RAN visible QoE configuration parameters.
The MN or the SN can configure RAN visible QoE measurements at a UE without a priori knowledge about which gNB(s) will provide the bearer(s) for a future application session. During the lifetime of an application session, to ensure that the RAN visible QoE reports are sent to the gNB(s) that provide the bearer(s) which carry the data flow(s) associated with the RAN visible QoE measurement result in a RAN visible QoE report, the gNB receiving the RAN visible QoE reports determines the bearer(s) used to deliver the application session data flow(s) and the associated node(s). The determination may be based on the PDU session ID(s) and the QoS flow ID(s) indicated in a received RAN visible QoE report. 
If a gNB receives a RAN visible QoE report from a UE in NR-DC, and determines that the bearer(s) for the application session data flow(s) is (are) also, or only, provided by the other gNB, this gNB may forward the received RAN visible QoE report to the other gNB. The RAN visible QoE configuration may also be modified or released. 
Editor Note: FFS on further refinements and the placement of the above text.

-------------------------------------------End of changes-------------------------------------------
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