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Introduction

This paper provides our further consideration on the configuration and reporting of QoE in NR-DC,  based on the progress in RAN3#117bis-e.
Discussion
 Configuration for management-based QoE

2.1.1 SN configuration
FFS on the SN should notify the MN about an m-based QoE configuration received. 

FFS on the content of the m-based QoE configuration.

FFS on whether it is UE associated or non-UE associated signalling or by OAM configuration. 
The solution for the case that when SN received the m-based QMC configuration is still not confirmed, e.g., whether SN can performs UE selection and configures to UE directly, or to make some coordination with MN and let MN do the further work.

In our view, the MN would take the responsibility of configuring QoE to UE after all (in the case that the configuration is received by the MN), it is better to let MN performs the UE selection and configures QoE to UE in all cases, for the sake of simplicity. In other words, when the SN receives the m-based QMC configuration from the OAM, it should notify the MN that it has received the QMC configuration, and the MN can take further actions based on the notification, i.e., an SN-initiated coordination procedure should be defined.

The specific procedure can be as follows:

SN-initiated class-1 procedure: 
SN to MN: notify that the m-based QoE configuration has been received, where at least the QoE Reference should be included, for the identity of the QMC configuration.

MN to SN: response message to notify the SN about whether the same m-based QoE configuration has been received. The response from MN about whether it received the same configuration can be put in an implicit way, for example, if the MN has received the same m-based configuration and has already configured QoE to the selected UEs, it can send the selected UE ID(s) and RRC id in the response message to the SN; if there is no UE ID or RRC id in the response message, it can be acknowledged that the MN did not receive the same m-based QoE configuration. In this case, the SN should send the m-based QoE configuration to the MN via XnAP message.

Proposal 1: The SN should notify the MN about an m-based QoE configuration received, where at least the QoE Reference of the m-based QoE configuration should be included.
Proposal 2: Define an SN-initiated procedure for the MN-SN coordination for m-based QoE configuration.

There is still no common understanding on whether the XnAP signalling should be UE associated or non-UE associated signaling. We think this can be pending the final solution for the coordination. It is way too early to decide the type of the signaling. 

Regarding the OAM configurations, which means coordination between MN and SN is not necessary, we don’t think it feasible though. The thing here is different with that in MDT. In MDT, the MN and the SN can configure m-based MDT separately without any coordination between the MN and SN, this is because the MDT reports are also collected separately —— there is no need for the one node to collect the MDT reports from the other node and forward them to TCE. But in QoE measurement collection, the measurement reports are not collected separately in the MN and SN, but from the UE APP layer, which would any way need some coordination between the MN and the SN. More importantly, the SN might also be the node which supports the service, so it should be allowed that the OAM can also configure QMC via the SN. We propose capturing the following sentence as a clarification.
Proposal 3: The OAM configuration is not sufficient to save the coordination between MN and SN.
2.1.2 MN notification 
FFS whether the MN should notify the SN whether or not the UE is configured for m-based QMC.
For the second sentence in the FFS above, after the MN has configured a UE with the QoE configuration, our view is the MN should better send a notification message to the SN, so that the SN can be aware of which UE is configured with QoE; and if the same configuration is received by the SN later, it would not send the configuration repeatedly. Furthermore, with the awareness about the configuration of QoE, it is possible that the SN configures RVQoE by its own requirement later, if the available RVQoE metrics are also known by the SN.
Proposal 4: The MN should notify the SN after the MN configures the m-based QMC to a UE.

2.1.3 Basic solution for both MN and SN
If both MN and SN receive an m-based QoE configuration, the MN should decide on the UE selection and on which node sends the QoE configuration to the UE.

Based on our discussion above, for the sake of simple implementation, we tend to always let MN performs UE selection, and send the QoE configuration to UE. The different cases can be concluded as follows:

- If only the MN receives the m-based QoE configuration, the MN performs the UE selection and sends the QoE configuration to the UE. A notification can be sent to the SN over XnAP to inform about the configuration of m-based QoE to the UE.

- If only the SN receives the m-based QoE configuration, the SN should send a notification message to the MN over XnAP to inform about receiving the m-based QoE configuration, after which the MN performs the UE selection and sends the QoE configuration to the UE.

- If both MN and SN receive the m-based QoE configuration, the MN performs UE selection and sends the QoE configuration to the UE. A notification can be sent to the SN over XnAP to inform about the configuration of m-based QoE to the UE.

The reason we don’t prefer to support configuration by the SN is not only for simplicity. Another important consideration is about the QoE measurement continuity in mobility scenarios. In muti-radio connectivity architecture, a MN might be linked with multiple Secondary nodes, and UE might experiences SN changes during the session. If it is the SN sends the QoE configuration to UE directly, after the UE switches to another SN, the source node would anyway sends the QoE configuration to the MN and let MN forwards the configuration to the target SN (note that there is no network interface between source SN and target SN). With the mobility cases taken into consideration, it seems more reasonable to always make sure that MN is aware of the QoE configuration and sends the configuration to the UE.
Proposal 5: If both MN and SN receive an m-based QoE configuration, the MN should decide on the UE selection and send the QoE configuration to the UE.

Proposal 6: It is always the MN performs UE selection and send QoE configuration to UE, no matter whether the configuration is received by the MN or the SN from the OAM.
 Reporting of QoE

2.2.1 Reporting leg indication
In DC, the UE switches the reporting leg 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.
It has been agreed that QoE reports can be transmitted to either MN or SN and the reporting leg can be changed during the application session. How the indication works remains an issue, which we think there are generally two kinds of solutions. 

Option 1: Network-based solution
The network makes a decision on which node the UE should switch the leg to, or simply pause the reporting if both nodes are in overload. Regarding which node should take the final decision, it is reasonable that the MN takes the decision with consideration of the overall network situation, while the SN can provide some assistance information, e.g., overload indication. The indication from the MN to UE is an explicit RRC message. The pause/resume indication in R17 can be taken as a baseline, with some enhancement.
Option 2: UE -based solution
The UE makes the decision on which node it should switch the reporting leg to, based on some measurements or indication from the network side (separate overload indication from the MN and/or the SN), where the measurements and indication are just reference, and the final decision is up to the UE.

Between the two options above, the network-based solution is more accurate in our mind, because the network itself has a more clear view on the network radio resource situation, and can make a relatively correct decision on the reporting leg. Even if there is measurement results at the UE side about the radio resource, the UE is not able to clearly perceive the network situation —— sometimes one UE deems the network resource is in low occupancy while the other UE in the same network may assume the network is busy.

So, we prefer the network-based solution for the reporting leg indication.
Proposal 7: It is the MN to command the UEs to switch the reporting leg, or simply pause the QoE reporting, by an explicit indication over RRC. Send an LS to RAN2.

Please note that draft LS has been provided in Annex A.

2.2.2 Directly forwarding QoE reports
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 them directly to MCE.

Indication of MCE IP address is FFS 
If the QMC configuration is sent to one node, while the other node receives the QoE reports and forward them directly to the MCE, it should be informed about the MCE IP address. There is no common understanding that even if the MN and the SN are in the same area scope, the SN would also be informed of the QMC configuration. So one method to ensure the availability of the MCE IP address for node forwarding the QoE reports to the MCE is that, the node received the QMC configuration should inform to the other node about the MCE IP address. 
Proposal 8: The node receives the QMC configuration from the OAM should at least send the MCE IP address to the other node, in case that the UE might send QoE reports to the other node and that node directly forwards the QoE reports to the MCE.
 Configuration of RVQoE

2.3.1 RVQoE configuration by SN
The MN can generate an RVQoE configuration for a UE.

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

The MN can send an RVQoE configuration to the UE.

FFS on the SN can send an RVQoE configuration to the UE.

Since we do not support the QoE configuration directly by the SN over RRC, it is also not preferred by us that the SN sends RVQoE configuration directly to the UE. Although RAN2 has agreed that either SRB1 or SRB3 can be used for providing SN configuration to UE (at least for m-based QoE), we think SRB1 is enough, to let MN terminated SRB take the responsibility of configuring QoE and RVQoE to the UE. 

For SN generated RVQoE configuration, it can send the configuration to the MN via XnAP message, and let the MN make the final decision (some modification on the configuration is allowed) and send the configuration to the UE over SRB1.
Proposal 9: If the SN generates the RVQoE configuration, it should send the configuration to the MN over XnAP.

Proposal 10: It is the MN makes the final decision on the RVQoE configuration based on the configuration received from the SN if any, and sends the configuration to the UE.

2.3.2 RVQoE configuration association
The issue is acked, and continue the discussion on how to enable that node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration.

The RAN is not aware of the service in the application layer. If we are to ensure that the node that provides bearers to the RVQoE reports participate in RVQoE configuration, we have to let the RAN node stores the mapping between the service type and the radio bearers somehow, which is not supported in current specifications. With this purpose, there are two options in our mind:
Alternative 1: The RAN node stores the mapping between the service type and DRBs once the service data transmission is started. 
Alternative 2: The UE reports to the RAN node which terminate the radio bearers for the application session.

However, both of the options have their own drawbacks which are hard to be solved.

Option 1 brings extra RAN behaviour during the data transmission, which is hard to implement. As the RAN node is only aware of the mapping of service type and QoS flow, how could it store the mapping between service type and radio bearer remains an issue.

Option 2 seems feasible, with some overhead over Uu, for the UE to indicate about the mapping between service type and DRBs. But under this kind of solution, the RAN node can only configure RVQoE after it receives the UE indication about the mapping —— this puts extra restriction in the RAN behavior. Note that in R17, the RAN node can configure RVQoE as long as the corresponding QMC session is activated, but now, the RAN node has to wait for the indication from the UE.

Therefore, generally speaking, it is hard to ensure that the node provides bearers associated to the RVQoE configuration reports participate in RVQoE configuration, or in other words, the price and benefit of ensuring this is not balanced. 

Observation 1: It is hard to ensure that the node provides bearers associate to the RVQoE configuration reports participate in RVQoE configuration. 
Our further opinion is that, the main purpose of this QoE WI is to establish the functionality support of QoE/RVQoE configuration and reporting, e.g., to make sure that the RAN node is able to generate RVQoE configuration and send it to the UE. How to make sure the RAN node configure RVQoE associated to the session on application layer is somewhat out of the scope. It is acceptable that the MN or SN can configure RVQoE blindly, i.e., no matter whether the session is terminated by the DRB of this node. After the MN or SN receives the RVQoE reports, with the QoS flow and PDU session information included, the MN/SN can then be aware of whether the measurement session is associated to the radio bearers terminated by itself or the other node (since QoS flow and PDU session IDs can be mapped into DRB IDs), after which the MN/SN can configure update the RVQoE configuration, with the knowledge of the mapping between service and radio bearers.

Proposal 11: In DC, the MN/SN can configure RVQoE blindly, i.e., without awareness of whether the RVQoE measurement is associated with the radio bearers provided by itself or the other RAN node.

2.3.3 Available RVQoE metrics transmission
The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.

Since it has been agreed that both the MN and the SN can generated RVQoE configuration, it is useful that the node received QoE configuration sends the list of available RVQoE metrics to the other node, so that the other node can configure RVQoE based on this list. Note that the other node may also be associated with the QoE measurement session, if the split bearer is used for data transmission.
Proposal 12: The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.

 Reporting of RVQoE

The MN can receive RVQoE reports directly from the UE.

The SN can receive RVQoE reports directly from the UE.

Turn the following WA into an agreement: “UE can send RVQoE report to the MN, the MN then forward the RVQoE report to the SN if needed, and vice versa”.

Agree to 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. 

The RAN node map the QoS flow ID(s) and PDU session ID(s) into DRB ID(s), with the DRB ID(s) corresponding to the RVQoE report, the RAN node can figure out whether the RVQoE report is associated with the radio bearers provided by itself or the other node in DC. So there is no need to introduce any additional behavior for the UE to send the RVQoE reports to the associated RAN node. Even if the RVQoE report is sent to the wrong node which is not associated to the report, the node can send the RVQoE report to the other node via XnAP message.

Observation 2: The MN/SN can be aware of whether the RVQoE report is associated to itself or the other node, by the QoS flow ID(s) and PDU session ID(s) included in the RVQoE report.

Proposal 13: The MN/SN can decide whether the received RVQoE report is associated to itself or the other RAN node. If it is the latter, the MN/SN can send the RVQoE report to the other RAN node over XnAP.

2.5 General MN-SN coordination

The coordination between the MN and the SN should support at least the following (details to be further discussed):

-Initiation by either the MN or the SN for m-QoE, by the MN for s-QoE.

-Coordination for configuring the UE.

-Coordination for establishing the SRB for receiving QoE/RVQoE reports.

-Indication about switching the reporting leg.

Based on the above discussion, the coordination between MN and SN is more and more clearer. The information which is necessary to be coordinated between MN and SN on QoE/RVQoE configuration and reporting is summarized below:

From the SN to the MN:

- the whole m-based QMC configuration received from the OAM, also as a notification about receiving the configuration.

- RVQoE configuration generated by the SN

- RVQoE report(s), if received by the SN but is associated with the MN

From the MN to the SN:

- notification about configuring the m-based QoE to the UE

- indication about switching the reporting leg, or simply pause the QoE reporting

- SRB information for QoE/RVQoE reporting

- QoE reference and MCE IP address for the SN to forward the QoE reports directly to the MCE

- available RVQoE metrics

- RVQoE report(s), if received by the MN but is associated with the SN

Whether the information listed above can be transferred between MN and SN over class-1 procedure or separate class-2 procedures can be further discussed.
Proposal 14: The coordination between MN and SN on QoE/RVQoE configuration and reporting:

From SN to MN:

- the whole m-based QMC configuration received from the OAM, also as a notification about SN receiving the configuration.

- RVQoE configuration generated by the SN

- RVQoE report(s), if received by the SN but is associated with the MN

From MN to SN:

- notification about configuring the m-based QoE to the UE

- indication about switching the reporting leg, or simply pause the QoE reporting

- SRB information for QoE/RVQoE reporting

- QoE reference and MCE IP address for the SN to forward the QoE reports directly to the MCE

- available RVQoE metrics

- RVQoE report(s), if received by the MN but is associated with the SN
The detailed signaling and IEs are FFS.
Conclusion

Configuration for management-based QoE

Proposal 1: The SN should notify the MN about an m-based QoE configuration received, where at least the QoE Reference of the m-based QoE configuration should be included.
Proposal 2: Define an SN-initiated procedure for the MN-SN coordination for m-based QoE configuration.

Proposal 3: The OAM configuration is not sufficient to save the coordination between MN and SN.
Proposal 4: The MN should notify the SN after the MN configures the m-based QMC to a UE.

Proposal 5: If both MN and SN receive an m-based QoE configuration, the MN should decide on the UE selection and send the QoE configuration to the UE.

Proposal 6: It is always the MN performs UE selection and send QoE configuration to UE, no matter whether the configuration is received by the MN or the SN from the OAM.

Reporting of QoE
Proposal 7: It is the MN to command the UEs to switch the reporting leg, or simply pause the QoE reporting, by an explicit indication over RRC. Send an LS to RAN2.

Proposal 8: The node receives the QMC configuration from the OAM should at least send the MCE IP address to the other node, in case that the UE might send QoE reports to the other node and that node directly forwards the QoE reports to the MCE.

Configuration of RVQoE
Proposal 9: If the SN generates the RVQoE configuration, it should send the configuration to the MN over XnAP.

Proposal 10: It is the MN makes the final decision on the RVQoE configuration based on the configuration received from the SN if any, and sends the configuration to the UE.

Observation 1: It is hard to ensure that the node provides bearers associate to the RVQoE configuration reports participate in RVQoE configuration. 

Proposal 11: In DC, the MN/SN can configure RVQoE blindly, i.e., without awareness of whether the RVQoE measurement is associated with the radio bearers provided by itself or the other RAN node.

Proposal 12: The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.

Reporting of RVQoE

Observation 2: The MN/SN can be aware of whether the RVQoE report is associated to itself or the other node, by the QoS flow ID(s) and PDU session ID(s) included in the RVQoE report.

Proposal 13: The MN/SN can decide whether the received RVQoE report is associated to itself or the other RAN node. If it is the latter, the MN/SN can send the RVQoE report to the other RAN node over XnAP.

General MN-SN coordination

Proposal 14: The coordination between MN and SN on QoE/RVQoE configuration and reporting:

From SN to MN:

- the whole m-based QMC configuration received from the OAM, also as a notification about SN receiving the configuration.

- RVQoE configuration generated by the SN

- RVQoE report(s), if received by the SN but is associated with the MN

From MN to SN:

- notification about configuring the m-based QoE to the UE

- indication about switching the reporting leg, or simply pause the QoE reporting

- SRB information for QoE/RVQoE reporting

- QoE reference and MCE IP address for the SN to forward the QoE reports directly to the MCE

- available RVQoE metrics

- RVQoE report(s), if received by the MN but is associated with the SN
The detailed signaling and IEs are FFS.
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1
Overall description

RAN3 has agreed that in DC, the UE switches the reporting leg based on indication from network. At this meeting, RAN3 further discussed the details of the indication, and agreed that the MN should command the reporting leg indication over RRC, as an explicit indication for the UE to switch the reporting leg.
2
Actions

To RAN2
ACTION: 
RAN3 kindly asks RAN2 to take the above information into account and continue further work if any.
3
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1 Introduction

This paper provides a TP to BL CR of 37.340 on QoE in NR-DC, based on the discussion on the discussion in [1].

2 Reference

[1] R3-226719 Discussion on QoE configuration and reporting in NR-DC

3 TP to BL CR of 37.340

Changes Start
x Application Layer Measurement collection in NR-DC

13.x.1 General 

The QoE measurement collection function described in TS38.300 [3] is extended to the NR-DC scenario.

Editor’s note: details can be further discussed.
13.x.2 Configuration and Reporting of QoE Measurement Collection 

For signaling-based QoE measurements, the OAM initiates the QoE measurement activation for a specific UE via the 5GC, and the
MN receives one or more QoE measurement configurations by means of UE-associated signalling. The MN sends the QoE

configuration to the UE via a RRC message. 
For management-based QoE measurement, the OAM can initiate the QoE measurement activation to the MN and/or the SN. No matter whether the management-based QoE configuration is received by the MN or the SN, it is always the MN performs UE selection and sends the QoE configuration to the selected UEs via RRC message. The SN should notify the MN about the received management-based QoE configuration once the configuration is received.
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application

session. The reporting leg switching is based on the reporting leg indication over RRC, which is commanded by the MN.

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.
Editor’s note: details can be further discussed.
13.x.3 RAN visible QoE in NR-DC

Both MN and SN can generate RAN visible QoE configuration based on the available RAN visible QoE metrics in the received

QoE measurement configuration. SN should send its RAN visible QoE configuration to MN. It is MN to send the RAN visible QoE configuration to UE over RRC, no matter whether the configuration is from MN or SN.

Both MN and SN may receive RVQoE reports for directly from the UE. UE can send RVQoE report to MN, the MN can then forward the RVQoE report to SN if needed, and vice versa.

Editor’s note: Details can be further discussed.
13.x.3 Alignment between MDT and QoE

Editor’s note: Details can be further discussed.
13.x.4 QoE measurement continuity for mobility 

Editor’s note: This part can be FFS.

End of Changes

