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1 Introduction

This paper provides our further consideration the alignment of MDT and mobility scenario in NR-DC, which have not been discussed specifically in RAN3.
2 Discussion
2.1 MDT alignment with QoE

2.1.1 configuration related to MDT alignment
In dual connectivity architecture, both MN and SN may collect MDT reports as configured by OAM/AMF. For the purpose of alignment between MDT and QoE, as far as we can see, both MN and SN may provide the corresponding MDT measurement reports to MCE for correlation, as long as the MDT Trace ID is included in the MDT alignment indication of QMC configuration. Therefore, XnAP communication is necessary to transfer the MDT alignment indication, i.e., to notify MN/SN that the corresponding MDT reports should be sent to MCE. For example, if the MDT Trace ID is included in the signaling-based QoE configuration sent to MN, MN should let SN know that it should forward the corresponding MDT measurement results collected in SN to MCE. 

Proposal 1: Both the MN and SN can provide the MDT measurement results to MCE for correlation with QoE. 

Proposal 2: MDT alignment information can be transferred between MN and SN via XnAP.
2.1.2 Time alignment

The time alignment for MDT and QoE are promised by the QoE start/end indication in R17 —— The RAN node can triggers the MDT measurement once receives the QoE start indication. In DC, where the UE is connected to two RAN nodes, the first thing needs to be confirmed is which node the QoE start/stop indication should be sent to. There are several ways:

Option 1: The QoE start/end indication is always sent to the node which sends QoE configuration to the UE.

Option 2: The reporting leg indication also applies to the QoE start/end indication from UE, i.e., if the reporting leg is switched, the leg for QoE start/stop indication also changes accordingly.

Option 3: The QoE start/stop indication is always sent to the node which performs the corresponding MDT measurement collection.

In our understanding, the QoE start/stop indication is used to manage the start/end of MDT measurement collection, to achieve the time alignment of MDT and QoE. Accordingly, it is necessary that the QoE start/end indication is sent to the node which performs MDT measurement collection, which means Option 3 is reasonable. For the case that the MDT measurements in both the MN and the SN are to be aligned with the same QoE measurement job, the UE can send QoE start/stop indication to both nodes.

Proposal 3: In DC, the QoE start/stop indication is always sent to the node which performs MDT measurement collection.

Proposal 4: In the case that the m-based MDT measurements in both the MN and the SN are to be aligned with the same QoE measurement, the UE can send QoE start/stop indication to both the MN and the SN. 
2.2 MDT alignment with RVQoE
Regarding the alignment of RVQoE, we may spend some discussion on evaluating the benefit of alignment MDT with RVQoE at the first meeting. From the definition of RAN visible QoE, it is confirmed that RVQoE is collected by RAN side for the purpose of network optimization, which might be of real time use more or less. Under this consideration, the benefit of correlation between MDT and RVQoE is not quite clear.
Proposal 5: Evaluate the benefit of aligning MDT with RAN visible QoE in RAN3.

2.3 Continuity in mobility scenario
In NR-DC scenario, the mobility scenario varies in different cases. Basically, there are MN-initiated SN change, SN-initiated SN change. Plus, there are inter-Master MN handover cases with or without SN change. The continuity issue in NR-DC should at least be discussed based on the cases mentioned above.

Besides, the change of Architecture would also bring in the problem of QoE measurement continuity. For instance, if an NG-RAN node establishes the connection with a secondary node and turn the SA architecture into a NR-DC architecture, there should be some communication between MN and the new SN, to guarantee the QMC continuity. It’s the same the other way around. If a MN releases the SN and turns the network into an SA architecture, the QoE continuity issue may also need to be considered.

So, in our view, the following cases would need some discussion in RAN3 for the QoE measurement continuity:

- MN/SN initiated SN change

- inter-MN handover with/without SN change

- SN addition (from SA to DC)
- SN release (from DC to SA)

We propose to firstly discuss in RAN3 about whether the above cases can be acknowledged as the mobility scenarios to be considered in NR-DC, and then continue to discuss about any enhancement needed. And which information should be transferred to guarantee service continuity can be further discussed.
Proposal 6: RAN3 to consider the following cases for QoE measurement continuity in NR-DC:

- MN/SN initiated SN change

- inter-MN handover with/without SN change

- SN addition (from SA to DC)
- SN release (from DC to SA)

In the first three cases, the following two messages can be used to transmit QoE configuration, in order to guarantee the service continuity.

 - SgNB Addition Request

   - SgNB Reconfiguration Complete

The information which need to be transferred to the (target) SN may follow the discussion in R17. 

For SN release case, where the MN releases the SN and turn into standalone architecture, the SN may need to transfer some information to MN before it was released, e.g., the pause status information, which MN may not have. The following two messages may be used to transfer the useful information:

   - SgNB Release Required
 - SgNB Release Request Acknowledgement
But whether the two messages would be enhanced depends on whether the SN release case is confirmed in RAN3.

Proposal 7: At least the messages below should be used to transmit QoE related information for service continuity:

 - SgNB Addition Request

   - SgNB Reconfiguration Complete

Proposal 8: The information to be transferred over XnAP to guarantee service continuity can be further discussed.
3. Conclusion

Proposal 1: Both the MN and SN can provide the MDT measurement results to MCE for correlation with QoE. 

Proposal 2: MDT alignment information can be transferred between MN and SN via XnAP.
Proposal 3: In DC, the QoE start/stop indication is always sent to the node which performs MDT measurement collection.

Proposal 4: In the case that the m-based MDT measurements in both the MN and the SN are to be aligned with the same QoE measurement, the UE can send QoE start/stop indication to both the MN and the SN. 
Proposal 5: Evaluate the benefit of aligning MDT with RAN visible QoE in RAN3.

Proposal 6: RAN3 to consider the following cases for QoE measurement continuity in NR-DC:

- MN/SN initiated SN change

- inter-MN handover with/without SN change

- SN addition (from SA to DC)
- SN release (from DC to SA)

Proposal 7: At least the messages below should be used to transmit QoE related information for service continuity:

 - SgNB Addition Request

   - SgNB Reconfiguration Complete

Proposal 8: The information to be transferred over XnAP to guarantee service continuity can be further discussed.
4. References


