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1. Introduction 
In this paper, we continue the discussion on how to support QoE measurement configuration, collection and reporting in NR-DC based on agreements and open issues last meeting.
2. Discussion
2.1 Management based QoE in MR-DC

General
In case of management-based QoE, the MN decides which node to perform the QoE measurement configuration. FFS which node (MN or SN) performs UE selection.
For m-based QoE configuration in NR-DC, coordination between MN and SN is needed. 

The coordination between the MN and the SN should support at least the following (details to be further discussed):
 - Coordination for configuring the UE
 - Coordination for establishing the SRB for receiving QoE/RVQoE reports
 - Indication about switching the reporting leg
 - FFS on whether initiation by either the MN or the SN for m-based QoE, by the MN for s-based QoE.

FFS whether it is UE associated or non-UE associated signalling or by OAM configuration

m-based QoE received on MN
If the m-based QoE configuration is received by the MN, the MN should make the decision on the UE selection and on which node sends the QoE configuration to the UE.
When MN configures a UE with m-based QoE, it may indicate to SN: the QoE Reference, the MCE IP address. FFS for other information (e.g., RRC ID)

m-based QoE received on SN
When SN receives an m-based QoE measurement configuration, FFS whether MN should be aware that SN has received an m-based QoE measurement configuration

FFS whether SN should “notify” the MN about an m-based QoE configuration received. FFS on the content of the notification

If the m-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.

It was agreed that some kind of coordination is needed between MN and SN to ensure that duplicate m-based QoE configuration is not configured at the UE. However, it was also not clear which node (MN or SN) should perform the UE selection and which node should send the QoE configuration to the UE when 
i) m-based QoE is received on MN 
ii) m-based QoE is received on SN 
iii) m-based QoE is received on both MN and SN

RAN2 already made the following agreement:

RAN2 assumes that there is a unique ID for QoE configurations across MN and SN. This can be accomplished by MN-SN coordination (e.g., similar as was done with measIds for NR-DC)

Observation 1: Coordination between MN and SN is needed to ensure that m-based QoE configuration is not duplicately configured at the UE.

MN  SN coordination

When a m-based QoE is received on MN (and SN has not previously informed MN about this m-based QoE),
· MN performs UE selection
· For each selected UE, MN can send this m-based QoE configuration to the UE via SRB1
· MN should notify SN that it has configured this UE with m-based QoE
· Additionally, MN can inform SN about those QoE configuration(s) that are to be configured via SN (via SRB3) to the UE

When a MN receives a QoE configuration from OAM, it may decide that it wants SN to configure that QoE configuration to the UE (instead of configuring itself). MN can notify SN about those QoE configuration(s) that are requested to be configured via SN to UE via SRB3. This notification be the entire QoE configuration or a subset of the QoE configuration.

Proposal 1: MN can notify SN about those QoE configuration(s) that are to be configured via SN to the UE via SRB3. This notification be the entire QoE configuration or a subset of the QoE configuration.

Also, we propose to clarify a previous agreement as follows:

Proposal 2: Clarify the previous agreement: “When MN configures a UE with m-based QoE, it may indicate to SN: QoE Reference which are configured by MN to the UE, MCE IP address”


SN  MN coordination

Proposal 3: When SN receives an m-based QoE measurement configuration, MN should be made aware that SN has received an m-based QoE measurement configuration 

Proposal 4: When a m-based QoE is received on SN (and MN has not previously informed SN about this m-based QoE),
· SN performs UE selection
· For each selected UE, SN informs MN that it wants to configure this UE with m-based QoE
· MN responds whether SN is allowed to configure this m-based QoE to the UE
· SN can send this m-based QoE configuration to the UE via SRB3
Proposal 5: The MN-SN coordination for m-based QoE in NR-DC should use UE associated signaling.
2.2 QoE Reporting in NR-DC

In NR-DC, the UE switches the reporting leg for QoE based on indication from network. FFS on implicit or explicit way

RAN3 should discuss which node can command the UE to switch the reporting leg


In the previous meetings, we have discussed whether the UE can switch the reporting leg based on an explicit indication from the network or an implicit indication (e.g., SRB setup) can be used. 

Before we discuss whether to use explicit or implicit indication, it is worthwhile to look at different aspects related to this e.g., how many bearers can be configured at a given time for QoE reporting, granularity of QoE report leg switching, interaction of QoE report leg switching and RVQoE leg switching. Also, we look at different scenarios (MN overload, SN overload, SCG failure etc.) in which the reporting leg switch is done and look at the steps.

Scenario 1 (MN overload):
· Suppose UE is sending QoE reports to MN via MN terminated MCG (SRB4)
· Upon MN overload, MN wants to switch the QoE reporting leg e.g., to a SN terminated SCG bearer
· MN requests SN that it wants to switch the QoE reporting leg (FFS whether to also provide the QoE Reference(s) of the QoE configuration(s) whose reporting leg is to be switched)
· SN confirms that the QoE reporting leg can be switched 
· MN can instruct the UE to switch the QoE reporting leg (FFS explicit or implicit)

Scenario 2 (SN overload):
· Suppose UE is sending QoE reports to SN via SN terminated SCG
· Upon SN overload, SN wants to switch the QoE reporting leg e.g., to a MN terminated MCG bearer
· SN requests MN that it wants to switch the QoE reporting leg
· MN confirms that the QoE reporting leg can be switched 
· SN can instruct the UE to switch the QoE reporting leg (FFS explicit or implicit)

Scenario 3 (SCG failure):
· Suppose UE is sending QoE reports to SN via SN terminated SCG
· Upon SCG RLF, MN can decide to switch the QoE reporting leg to a MN terminated MCG bearer
· MN can instruct the UE to switch the QoE reporting leg


As discussed above, MN can request SN that it wants to switch the QoE reporting leg and SN responds whether the QoE reporting leg can be switched. Also, SN can request MN that it wants to switch the QoE reporting leg and MN responds whether the QoE reporting leg can be switched

Proposal 6: The node that currently receives the QoE reports via Uu should be able to request the QoE reporting leg switch from the other node. The leg switch needs to be approved by the node that is bound to start receiving the reports.

Observation 2: Rel-17 already supports an MN terminated MCG bearer (SRB4) for QoE reporting to MN

It is not clear what other bearer types will be support for QoE reporting in NR-DC in Rel-18 and we propose to send an LS to RAN2 to get clarity.

Proposal 7: Send LS to RAN2 to check which of the following bearer types will be supported for QoE reporting in NR-DC in Rel-18:
· QoE reporting to SN
· SN terminated SCG bearer
· SN terminated MCG bearer
· SN terminated split bearer
· QoE reporting to MN 
· MN terminated SCG bearer
· MN terminated split bearer

It is not clear how many bearers can be configured at a given time for QoE reporting. We therefore have the following proposal. Option 1 would mean UE doesn’t have to maintain two SRBs at the same time for QoE reporting thereby saving SRB resources and is simpler. Option 2 offers more flexibility by avoiding the need to release an SRB upon switching the reporting leg and being able to dynamically switch between the two SRBs. This also depends on the discussion whether QoE reports and legacy reports can be sent over two different legs. Since this is related to bearer setup/release, we propose to LS RAN2 and ask for their input 

Proposal 8: Send LS to RAN2 to check how many bearers can be configured at a given time for QoE reporting
· Option 1: Only one SRB (either MN terminated SRB or SN terminated SRB) can be configured at a given time for QoE reporting
· Option 2: Two SRBs (both MN terminated SRB and SN terminated SRB) can be configured at the same time for QoE reporting

It is not clear on the granularity of QoE report leg switching. Option 1 is simpler and switches the reporting leg for all QoE configurations at the same time. Whereas Option 2 gives us more flexibility (e.g., if only some RVQoE configurations need to be switched). We also think this is related to P8. If only one SRB can be configured at a given time, then leg switch can be common for all QoE configurations. If two SRBs can be configured at the same time for QoE reporting, leg switch can be per QoE configuration. Since the two issues are tied, we can ask the same to RAN2 as well:

Proposal 9: Send LS to RAN2 to check the granularity of QoE report leg switching:
· Option 1: Leg switch is common for all QoE configurations i.e., the reporting leg of all QoE configurations are switched at the same time
· Option 2: Leg switch can be per QoE configuration i.e., the reporting leg of only some QoE configurations can be switched

It is not clear on the interaction of QoE report leg switching and RVQoE leg switching. But this depends on how the QoE reports and RVQoE reports are sent. If QoE reports and RVQoE reports are always sent  over the same leg, same leg switch command can be used for both QoE and RVQoE. But if QoE reports and RVQoE reports can be sent over different legs, different leg switch commands are needed for QoE and RVQoE. We therefore have the following proposal.

Proposal 10: RAN3 should discuss the interaction of QoE report leg switching and RVQoE leg switching after there is clarity on whether QoE reports and RVQoE reports are always sent over same leg or can be sent over different legs:
· Option 1: Same leg switch command is used for both QoE and RVQoE reports
· Option 2: Different leg switch commands are needed for QoE and RVQoE reports

RAN3 can only decide whether an explicit or implicit leg switch command can be used only after receiving a reply LS from RAN2 on P7, P8 and P9. Or alternatively, we can ask RAN2 to take this decision as well. We prefer to ask this to RAN2 to streamline the work among the WGs.

Proposal 11: Send LS to RAN2 to check whether the UE can switch the reporting leg for QoE based on implicit indication (e.g., bearer type change) from network or whether an explicit indication is needed.

If QoE reports are received by the SN, the SN can forward the QoE reports to MCE directly

If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then the node that has configured the UE with QoE measurements should indicate the QoE reference to the node that receives the reports (and forwards it directly to MCE). Indication of MCE IP address is FFS

In order for the peer node to forward the QoE reports directly to MCE, the MCE IP address needs to be propagated from the node which configured the UE with QoE measurements.

Proposal 12: If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then the node that has configured the UE with QoE measurements can indicate the MCE IP address to the node that receives the reports

2.3 RAN visible QoE in NR-DC 

RVQoE configuration in NR-DC

RAN3 has made the following agreements:

The MN can generate an RVQoE configuration for a UE

The MN can send an RVQoE configuration to the UE

The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration

WA: SN can send an RVQoE configuration to the UE. FFS whether SN can send RVQoE configuration directly to UE via SRB3 or via split SRB1 or explicit over Xn (if MN can modify RVQoE)

In case of NR-DC, we already agreed that MN and SN can generate their own RVQoE configuration, but this needs to be coordinated to avoid duplicate RVQoE configuration at the UE. Also, if MN and SN uses their own measConfigAppLayerID without coordination, this could lead to overwriting of each other’s RVQoE configuration. Therefore, RAN2 made the following agreement:
Observation 3: RAN2 assumes that there is a unique ID for QoE configurations across MN and SN and that this can be accomplished by MN-SN coordination (e.g., similar as was done with measIds for NR-DC)

Regarding configuring RVQoE to the UE in NR-DC, there are two options:
· Option 1: MN and SN can configure independent RVQoE for the same QoE configuration to the UE
· Option 2: MN and SN can only configure one common (a single) RVQoE measurement for the same QoE configuration

Proposal 13: MN and SN can only configure one common (a single) RVQoE measurement for the same QoE configuration

Regarding the FFS on how SN can send an RVQoE configuration to the UE, the following options are possible:

· Option 1: SN can send SN generated RVQoE configuration to MN over XnAP and MN sends QoE configuration over SRB1
· Option 2: SN can send SN generated RVQoE configuration as a container to MN and MN sends the container over SRB1 
· Option 3: SN can send SN generated RVQoE configuration over SRB3 after coordinating with MN

In Option 2, MN might not know the SN generated RVQoE configuration as it is sent over a container (which MN might not be able to decode). Therefore option 2 should not be considered

Both Option 1 and Option 3 can be considered by which we can achieve MN-SN coordination and duplicate RVQoE configurations can be avoided.

Proposal 14: SN can send the RVQoE configuration to the UE as follows:
· Option 1: SN can send SN generated RVQoE configuration to MN over XnAP and MN sends a common RVQoE configuration over SRB1 to the UE
· Option 2: SN can send the RVQoE configuration over SRB3 after coordinating with MN


We now look at the sequence of steps regarding configuring RVQoE in NR-DC under different scenarios – i) when s-based QoE is received by MN, ii) when m-based QoE is received by MN, ii) when m-based QoE is received on SN.

Scenario 1: When s-based QoE is received by MN or m-based QoE is received by MN
1. MN can forward the list of available RVQoE metrics received from AMF (or OAM) to SN over XnAP
2. SN generates its desired RVQoE configuration (a list of interested RVQoE metrics, RVQoE reporting periodicity) and informs MN via XnAP 
3. MN can modify the SN generated RVQoE configuration and generate a common RVQoE configuration 
4. MN sends the common RVQoE configuration to the UE via SRB1

Scenario 2: When m-based QoE is received on SN
1. After receiving the m-based QoE configuration from OAM, SN should forward the list of available RVQoE metrics to MN via Xn
2. MN generates its desired RVQoE configuration (a list of interested RVQoE metrics, RVQoE reporting periodicity) and informs SN via XnAP 
3. SN can modify the MN generated RVQoE configuration and generate a common RVQoE configuration 
4. SN sends the common RVQoE configuration to the UE via SRB3


Proposal 15: RVQoE configuration modification should be supported
· MN can modify the SN generated RVQoE configuration conveyed over Xn and generate a common RVQoE configuration to the UE
· SN can modify the MN generated RVQoE configuration conveyed over Xn and generate a common RVQoE configuration to the YE

FFS whether the node which sends the initial RVQoE configuration to UE and the node which sends the legacy QoE configuration to UE should be the same

Further there were an open issue identified whether the node which sends the QoE configuration and RVQoE configuration should be the same or if it can be different.

Case 1: MN sends both QoE configuration and RVQoE configuration to the UE
Case 2: SN sends both QoE configuration and RVQoE configuration to the UE
Case 3: MN sends QoE configuration to the UE but SN sends RVQoE configuration to the UE
Case 4: SN sends QoE configuration to the UE but MN sends RVQoE configuration to the UE

We think case 1 and case 2 is simpler, and there is no need to consider case 3 and case 4.

Proposal 16: The node which sends the QoE configuration to the UE should also send the RVQoE configuration

Available RVQoE metrics

FFS whether the node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.

Proposal 17: To achieve MN-SN coordination for RVQoE, the node that received the QoE configuration from the AMF/OAM can send the list of available RVQoE metrics to the other node.
· MN can forward the list of available RVQoE metrics to SN if m-based QoE is received at MN from OAM or s-based QoE is received from AMF
· SN can forward the list of available RVQoE metrics received to MN if case m-based QoE is received at SN


Ensuring node carrying session participates in RVQoE configuration 

[bookmark: _Hlk118336812]Discuss how to enable that the node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration

With respect to configuring the UE with RVQoE measurements, it was proposed to discuss how to address the fact that it is unknown in advance which of the two nodes carries the application session. It was further proposed to discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.

There were different options provided in the paper R3-22xxxx submitted in last meeting.


	Option 1: The network sends two RVQoE configurations to the UE, one pertaining to the MN, and the other one pertaining to the SN. When the UE realizes which node carries the session, the UE applies the corresponding configuration and starts the measurements and the reporting. 

	Not to be pursued

Needs two different RVQoE configurations (might be duplicate as well). And there will be UE impacts to evaluate which RVQoE configuration to apply.



	Option 2: Configure the RVQoE after the session starts – when the session starts, only the QoE measurement starts. After it is determined which node carries the session, the node carrying the session configures the RVQoE and sets up the reporting. 

	Not to be pursued

This means QoE can be configured at the UE (might have to buffered at gNB) only after receiving session start indication (along with the PDU session ID and QoS flow ID). Will miss out on QMC in the time duration between session start and configuring QoE at the UE.


	Option 3: The network blindly configures RVQoE measurements and modifies the RVQoE configuration after determining which node carries the session. 

	Can be considered

	Option 4: The node responsible for sending the RVQoE configuration to the UE merges the MN and SN RVQoE configuration and sends them to the UE. After it is determined which node carries the session, the node carrying the session can modify the RVQoE configuration, if needed.
	Can be considered



Proposal 18: We need to ensure that the node which carries the application session participates in the RVQoE configuration

Proposal 19: After it is determined which node carries the session, the node carrying the session can modify the RVQoE configuration, if needed.


RVQoE reporting in NR-DC

Let us consider an example for RVQoE reporting in NR-DC. Say MN configures s-based QoE and RVQoE with measConfigAppLayerID 1 and UE reports QoE reports and RVQoE reports with measConfigAppLayerID =1, but the PDU session ID and QoS flow ID corresponds to the bearers of SN. MN therefore forwards the RVQoE reports to SN via Xn signaling. SN now wants to participate in the RVQoE configuration and provides its SN generated RVQoE configuration to MN. MN takes the SN generated RVQoE configuration into account and modifies the RVQoE configuration of measConfigAppLayerID (e.g., changes the reporting leg of RVQoE) so that the UE now sends the RVQoE reports directly to SN while continuing to send the QoE reports over MN.

In Rel-17, QoE report and the corresponding RVQoE report always uses the same measConfigAppLayerID. In our view, RVQoE reports can continue to reuse the same measConfigAppLayerID as their corresponding container-based QoE reports even when the RVQoE reporting leg is switched (say from MN  SN). Only thing is when SN now receives the RVQoE reports after leg switching, it should know the mapping between QoE Reference and measConfigAppLayerID.

Proposal 20: RAN3 should discuss how QoE reports and RVQoE reports are sent:
· Option 1: QoE reports and RVQoE reports are always sent over the same leg
· Option 2: QoE reports and RVQoE reports can be sent over different legs

Proposal 21: In NR-DC, QoE report and the corresponding RVQoE report should always uses the same measConfigAppLayerID even if they are reported over different legs


Ensure that the RVQoE report is sent to the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report. FFS on how to ensure.

Proposal 22: UE already reports PDU session ID and QoS flow ID in RVQoE report. That can ensure that the RVQoE report is routed to the appropriate node(s) i.e., the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report

3. Conclusion

m-based QoE in NR-DC

Observation 1: Coordination between MN and SN is needed to ensure that m-based QoE configuration is not duplicately configured at the UE.

MN  SN coordination

Proposal 1: MN can notify SN about those QoE configuration(s) that are to be configured via SN to the UE via SRB3. This notification be the entire QoE configuration or a subset of the QoE configuration.

Proposal 2: Clarify the previous agreement: “When MN configures a UE with m-based QoE, it may indicate to SN: QoE Reference which are configured by MN to the UE, MCE IP address”

SN  MN coordination

Proposal 3: When SN receives an m-based QoE measurement configuration, MN should be made aware that SN has received an m-based QoE measurement configuration 

Proposal 4: When a m-based QoE is received on SN (and MN has not previously informed SN about this m-based QoE),
· SN performs UE selection
· For each selected UE, SN informs MN that it wants to configure this UE with m-based QoE
· MN responds whether SN is allowed to configure this m-based QoE to the UE
· SN can send this m-based QoE configuration to the UE via SRB3
Proposal 5: The MN-SN coordination for m-based QoE in NR-DC should use UE associated signaling.

QoE Reporting in NR-DC

Proposal 6: The node that currently receives the QoE reports via Uu should be able to request the QoE reporting leg switch from the other node. The leg switch needs to be approved by the node that is bound to start receiving the reports.

Observation 2: Rel-17 already supports an MN terminated MCG bearer (SRB4) for QoE reporting to MN

Proposal 7: Send LS to RAN2 to check which of the following bearer types will be supported for QoE reporting in NR-DC in Rel-18:
· QoE reporting to SN
· SN terminated SCG bearer
· SN terminated MCG bearer
· SN terminated split bearer
· QoE reporting to MN 
· MN terminated SCG bearer
· MN terminated split bearer

Proposal 8: Send LS to RAN2 to check how many bearers can be configured at a given time for QoE reporting
· Option 1: Only one SRB (either MN terminated SRB or SN terminated SRB) can be configured at a given time for QoE reporting
· Option 2: Two SRBs (both MN terminated SRB and SN terminated SRB) can be configured at the same time for QoE reporting

Proposal 9: Send LS to RAN2 to check the granularity of QoE report leg switching:
· Option 1: Leg switch is common for all QoE configurations i.e., the reporting leg of all QoE configurations are switched at the same time
· Option 2: Leg switch can be per QoE configuration i.e., the reporting leg of only some QoE configurations can be switched

Proposal 10: RAN3 should discuss the interaction of QoE report leg switching and RVQoE leg switching after there is clarity on whether QoE reports and RVQoE reports are always sent over same leg or can be sent over different legs:
· Option 1: Same leg switch command is used for both QoE and RVQoE reports
· Option 2: Different leg switch commands are needed for QoE and RVQoE reports

Proposal 11: Send LS to RAN2 to check whether the UE can switch the reporting leg for QoE based on implicit indication (e.g., bearer type change) from network or whether an explicit indication is needed.

Proposal 12: If a node has configured the UE with QoE measurements, and the other node is receiving the QoE reports from the UE and forwarding them directly to the MCE, then the node that has configured the UE with QoE measurements can indicate the MCE IP address to the node that receives the reports

RVQoE configuration in NR-DC

Observation 3: RAN2 assumes that there is a unique ID for QoE configurations across MN and SN and that this can be accomplished by MN-SN coordination (e.g., similar as was done with measIds for NR-DC)

Proposal 13: MN and SN can only configure one common (a single) RVQoE measurement for the same QoE configuration

Proposal 14: SN can send the RVQoE configuration to the UE as follows:
· Option 1: SN can send SN generated RVQoE configuration to MN over XnAP and MN sends a common RVQoE configuration over SRB1 to the UE
· Option 2: SN can send the RVQoE configuration over SRB3 after coordinating with MN

Proposal 15: RVQoE configuration modification should be supported
· MN can modify the SN generated RVQoE configuration conveyed over Xn and generate a common RVQoE configuration to the UE
· SN can modify the MN generated RVQoE configuration conveyed over Xn and generate a common RVQoE configuration to the UE

Proposal 16: The node which sends the QoE configuration to the UE should also send the RVQoE configuration

Available RVQoE metrics

Proposal 17: To achieve MN-SN coordination for RVQoE, the node that received the QoE configuration from the AMF/OAM can send the list of available RVQoE metrics to the other node.
· MN can forward the list of available RVQoE metrics to SN if m-based QoE is received at MN from OAM or s-based QoE is received from AMF
· SN can forward the list of available RVQoE metrics received to MN if case m-based QoE is received at SN

Ensuring node carrying session participates in RVQoE configuration

Proposal 18: We need to ensure that the node which carries the application session participates in the RVQoE configuration

Proposal 19: After it is determined which node carries the session, the node carrying the session can modify the RVQoE configuration, if needed.

RVQoE reporting in NR-DC

Proposal 20: RAN3 should discuss how QoE reports and RVQoE reports are sent:
· Option 1: QoE reports and RVQoE reports are always sent over the same leg
· Option 2: QoE reports and RVQoE reports can be sent over different legs

Proposal 21: In NR-DC, QoE report and the corresponding RVQoE report should always uses the same measConfigAppLayerID even if they are reported over different legs

Proposal 22: UE already reports PDU session ID and QoS flow ID in RVQoE report. That can ensure that the RVQoE report is routed to the appropriate node(s) i.e., the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report
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