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1. Introduction
In the last meeting, RAN3 discussed the QoE measurement in NR-DC and reached some agreements. In this paper we provide our views on the remaining issues and make further proposals.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Configuration of management based QoE	
2.1.1 Management based QoE received by SN
In the previous meetings, RAN3 has agreed that MN can configure the management based QoE measurement and let the SN send this QoE measurement configuration to UE: 
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.

Observation 1: RAN3 has agreed that SN can send the management-based QoE configuration received from the MN to UE via the SN RRC message.
The remaining issue is whether SN can select UE to configure the management-based QoE measurement received by the SN directly from OAM.
For the management based QoE, we propose to support SN to select UE to configure the management based QoE measurement received by the SN from the OAM based on the following reasons: 
· In general, the coverage of the SN is smaller than the coverage of the MN. The user experience of services are different when services are transmitted in the MN and in the SN. The operators may want to know the user experience for the services that transmitted over the SN. Therefore we think the OAM also can send the management based QoE measurement to the SN and then the SN selects the NR-DC UE to configure the QoE measurement. 
· Also, the QoE measurements received by the MN and SN from the OAM may be different, yet this might not be a very normal case. For example the area scope or the slice scope are different. In this case, the SN can select the NR-DC UE to configure the QoE measurement and then the network can collect more QoE results in these areas or slices.
· In additional, the SN also wants to optimize the scheduling based on the RAN visible QoE results, and the RAN visible QoE depends on the QoE configuration container. In some cases, the MN does not support or does not receive the QoE measurement request, then the SN needs to configure the management based QoE measurement together with the RAN visible QoE configuration.  
In the last meeting, some companies think OAM solution is sufficient and OAM will not send the management based QoE to the SN. In the deployment of NR-DC, one node may be MN and SN for different UEs. In our understanding, the OAM does not know which UEs has accessed to each node and does not know whether the node is MN or SN. Therefore we think the node as SN will also receive the QoE measurement from OAM. Based on the above discussion, we think the SN can select the NR-DC UE to configure the QoE measurement. Of course, as discussed before, we also think the final decision of which node to send configuration, should be up to MN. 
For the management based QoE measurement received from the OAM, SN can select the NR-DC UE to configure the QoE measurement, if MN decides SN to send the configuration. 
2.1.2 Configuration coordination between MN and SN
For the management based QoE measurement received by MN from the OAM, RAN3 has agreed that MN can let SN send this QoE measurement configuration to UE. When MN requests SN to send this QoE measurement to UE, the MN also needs to send the QoE measurement configuration information to SN. In this case, it is MN to select the UE. Therefore, we think MN does not need to send the scope to SN. The QoE measurement configuration information at least includes the configuration container, service type and QoE reference. 
For the management based QoE measurement received by MN, if MN requests SN to send the QoE measurement to UE, MN sends the QoE measurement configuration information at least including the configuration container, service type and QoE reference to SN.
For the management based QoE measurement request received by SN from the OAM, how to configure this QoE measurement to the UE is still FFS. 
We think there are two options for SN to configure the QoE measurement. 
Option 1: SN generates the SN RRC message including the QoE measurement configuration container and sends the SN RRC message to the UE via SRB3 or via the MN SRB1 
Option 2: SN sends the received QoE measurement configuration to the MN via the XnAP to request the MN to configure the QoE measurement
In option 1, SN sends SN RRC message including the QoE measurement configuration directly to UE as sending legacy SN RRC message. There is no impact on RAN3’s specification. In the last meeting, RAN3 has agreed that SN can send management based QoE configuration received from MN to UE via SN RRC message. Therefore we think this option 1 does not have any additional impacts on Uu.
In option 2, SN sends the QoE measurement configuration from OAM to MN via the XnAP. Then MN generates MN RRC message to include the QoE measurement configuration and sends MN RRC message to UE as in R17 QoE measurement. There are impacts on RAN3’s specification. RAN2 can reuse the R17 signalling. In the last meeting, RAN3 had agreed that MN can decide that SN can send the QoE configuration to UE. Therefore MN can send QoE measurement configuration to SN. We think the principle of option 2 is the same to the principle of management based QoE measurement of MN. 
In our understanding, the option 1 can reduce the overload of MN and the option 2 can reduce the overload of SN. Therefore we think RAN3 can consider to support both of them.
RAN3 to support the following options for SN to configure the management based QoE measurement request received from the OAM.
· Option 1: SN generates the SN RRC message including the QoE measurement configuration and sends SN RRC message to UE via SRB3 or via MN SRB1 
· Option 2: SN sends the request from OAM, including the QoE measurement configuration container, to MN, the MN generates the QoE measurement configuration and sends to UE
Here it is a normal case that both MN and SN can receive the same m-based QoE measurement request from OAM, even there might be rare cases where MN and SN receive different m-based QoE measurement request at a similar time, or m-based QoE measurement request received by SN only, or the different QoE measurement from OAM are for the same service type, or the maximum number of QoE measurement is limited by the UE capability. However, whatever the case would be, necessary action has to be discussed is, how MN and SN should be coordinated before SN sends the configuration, so that no duplicated QoE configuration is received by the UE and one QoE measurement configured by one node will not be overwritten by another node. 
In our understanding, the QoE reference is globally unique, therefore, MN sends the QoE references received from OAM to SN, while SN can configure other QoE measurements except these QoE references in order to avoid the duplicated QoE configuration. Also, in the last RAN2 meeting, RAN2 has the following agreements:
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)
MN sends the QoE reference info received from OAM to SN, while SN can configure other QoE measurements of different QoE reference info received from OAM.
2.2 Reporting coordination	
In the last meeting, RAN3 has the following agreements：
Turn into an agreement the WA stating that, 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 them directly to MCE.
Indication of MCE IP address is FFS
For the MCE IP address, some companies argue that the MCE IP address is the same for both MN and SN. In legacy QoE measurement configuration, the MCE IP address is configured per QoE measurement. According to the reply LS from SA5 in R17, OAM can configure different MCE IP address for different QoE measurement. Also, according to the above discussion, only MN can receive the signalling based QoE measurement and both nodes may receive the management based QoE measurement independently. We think the node that receives the QoE reporting may not receive the QoE configuration from OAM or CN. We propose that MCE IP address is also sent to the receiving node.
If a node has configured the UE with QoE measurements, considering the case that the peer node may receive the QoE reports from the UE and forwarding them directly to the MCE, the node that has configured the UE with QoE measurements should indicate the MCE IP address to the peer node.
The next issue is about which node to send switch command and how to send, for which we already had the following agreements: 
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.
In our understanding, before the switch, there is coordination between MN and SN. In SON, both MN and SN can know the load of each other. Therefore, both nodes can trigger the switch request. For the switch, the network needs to send UE the QoE measurement ID, i.e. the measConfigApplayerId, to indicate the reporting leg of corresponding QoE measurement result will be switched. The measConfigApplayerId is allocated by the node which sends the QoE configuration container to UE. Therefore, it is straightforward that only the node which sends the QoE configuration container send the switch command to UE.  
For the switch of reporting leg, the node which sends the QoE configuration container sends the switch command to UE.
According to the discussion in the last meeting, some companies think the network can use SRB type implicitly to indicate the switch of the reporting leg. It assumes that only one SRB is configured at one time. In our understanding, both MN and SN can configure different QoE measurements for the UE according to the above discussion. MN terminated SRB and SN terminated SRB may be used for different QoE measurement. It means the UE may have both of SRBs at the same time. MN terminated SRB is configured by MN and SN terminated SRB is configured by SN, one node will not configure the SRB corresponding to the other node. Therefore, we think the explicit way is better.
The network sends the switch of reporting indication to UE explicitly
2.3 RAN visible QoE
In the last meeting, RAN3 has the following agreements and FFS on the RAN visible QoE.
Proposal 5a: The MN can generate an RVQoE configuration for a UE.
Proposal 5b: The SN can generate an RVQoE configuration for a UE. FFS whether MN can modify the SN generated RVQoE configuration
Proposal 6a: The MN can send an RVQoE configuration to the UE.
FFS on the SN can send an RVQoE configuration to the UE.
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 node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.
With respect to configuring the UE with RVQoE measurements, discuss how to address the fact that it is unknown in advance which of the two nodes carries the application session.
Discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.
In our understanding, RAN3 only agreed that both MN and SN can generate RAN visible QoE configuration. But it does not mean both MN and SN will send the RAN visible QoE configuration corresponding to the same QoE measurement to UE. In order to avoid the complexity of UE, we think only one node is allowed to configure the RAN visible QoE corresponding to each QoE measurement. In the last meeting, RAN3 has confirmed that the network does not know in advance which of the two nodes carried the application session. It is straightforward that it is only the node which sends the QoE measurement configuration container should configure the RAN visible QoE and also the UE only sends the RAN visible QoE results to this node.
Only the node which sends the QoE measurement configuration container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement, UE only needs to send the RAN visible QoE results to this node.
The RAN visible QoE report is used to optimize the scheduling and resource allocation. If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, we think this node can send the received RAN visible QoE report to the peer node. Then the peer node can use the RAN visible QoE report to optimize the resource. 
As to how to enable the node that receives RAN visible QoE report know whether the bearers associated to the RAN visible QoE report(s) is also carried by the peer node. In R17, RAN3 has agreed that UE reports the PDU session ID together with the RAN visible QoE reporting. In R18, RAN3 also agreed that UE reports the QoS flow IDs together with the PDU session ID. Therefore we think the node that receives RAN visible QoE report can know based on these reporting information and then sends the received RAN visible QoE report to the peer node.
The next issue is how to enable the node(s) that provide(s) bearers associated to the RAN visible report(s) participate in RAN visible QoE configuration. In our understanding, the motivation is that different nodes may have different requirement for the RAN visible QoE measurement. In the last meeting, RAN3 has confirmed that the network does not know in advance which of the two nodes carrier the application session. In our understanding, if the node knows the peer node carries the bearers associated to the RAN visible reports after receiving the RAN visible QoE reports based on the above discussion, the node can send the list of available RAN visible metrics to the peer node. Then the peer node can participate in RAN visible configuration and send the RAN visible metrics that the peer node want to configure. 
If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, it can send the received RAN visible QoE report and the available RAN visible QoE metrics to the peer node, the peer node responds with the RAN visible metrics that it wants.  
2.4 QoE measurement continuity in mobility scenarios
In R17 QoE, RAN3 and RAN2 specified the QoE measurement continuity in mobility scenarios. We think the R17 solution should be the baseline of the continuity in NR-DC.
In NR-DC, there are two nodes for the same UE. Therefore we need to discuss the mobility cases for both nodes. For the PCell change or PSCell change without node change, i.e. the intra-MN PCell change or intra-SN PSCell change, we can directly use the R17 solutions. In the following, we will discuss the cases with nodes change.
	Cases for inter-node mobility in NR-DC
	Analysis

	Case 1: inter-SN change without MN change
	For the QoE measurement configured by the MN, it is the intra-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, it is the inter-SN PSCell change. We can use the same solution of R17 inter MN PCell change.

	Case 2: inter MN change without SN change
	For the QoE measurement configured by the MN, it is the inter-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, there is no change for the QoE measurement.

	Case 3: inter MN change with SN change
	For the QoE measurement configured by the MN, it is the inter-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, it is the inter-SN PSCell change. We can use the same solution of R17 inter MN PCell change.

	Case 3: inter-SN change without MN change
	For the QoE measurement configured by the MN, there is no issue for the continuity.
For the QoE measurement configured by the SN, we can use the same solution of R17.

	Case 4: SN node Release
	Sees the following detail discussion.

	Case 5: SCG failure
	In legacy NR-DC, the UE sends the SCGFailureInformation to the MN. The MN handles the SCGFailureInformation message and may decide to keep, change, or release the SN/SCG.
For the QoE measurement configured by the SN, we think the UE can wait the QoE measurement reconfiguration.



For the QoE measurement configured by the SN in the SN change case, use the same solution in R17 inter-node change.
In R17 QoE, the UE releases the QoE measurement when the UE enters to the RRC_IDLE. In NR-DC, the UE will release all the SCG configuration when the SCG is released. But in order to keep the continuity of services, the MN can transmit the services which are served by the SN. For example, the MN can reconfigure or add DRBs for these services. For these cases, we need to keep the QoE measurement continuity because the services are still on-going, the UE can also report the QoE results to the MN.
For the QoE measurement configured by the SN, continue the QoE measurement if the services are still on-going in the SN release case.
2.5 Alignment of QoE measurements and radio related measurement
In R17 QoE, RAN3 specified the alignment of signalling based QoE measurement and signalling immediate MDT measurement and the alignment of management based QoE measurement and management immediate MDT measurement. As discussed in the above, the SN can only configure the management based QoE measurement and the SN also can configure immediate MDT. Therefore it is straightforward to support the alignment of management based QoE measurement and management immediate MDT measurement using the R17 solution.
Support the alignment of management based QoE measurement from SN and management based MDT from SN using the same solution as in R17.
In NR-DC, the network can transmit the same service via both the MN and the SN. For example, the network can configure the MN terminated split bearer or SN terminated split bearer. In these cases, the QoE results has relation with the radios of both nodes. Therefore, it is useful to align with the immediate MDT of both nodes for the purpose of QoE analysis.
For the services that use the split bearers, the QoE results need to align with immediate MDT of both nodes.
Corresponding stage 2 TPs to 37.340 and 38.300 reflecting the proposals above could be seen in [1] and [2].
3. Proposal
In this contribution, we provide the views on the QoE in NR-DC, and get the following proposal:
Observation 1: RAN3 has agreed that SN can send the management-based QoE configuration received from the MN to UE via the SN RRC message.
1. For the management based QoE measurement received from the OAM, SN can select the NR-DC UE to configure the QoE measurement, if MN decides SN to send the configuration. 
For the management based QoE measurement received by MN, if MN requests SN to send the QoE measurement to UE, MN sends the QoE measurement configuration information at least including the configuration container, service type and QoE reference to SN.
RAN3 to support the following options for SN to configure the management request based QoE measurement received from the OAM.
· Option 1: SN generates the SN RRC message including the QoE measurement configuration and sends SN RRC message to UE via SRB3 or via MN SRB1 
· Option 2: SN sends the request from OAM, including the QoE measurement configuration container, to MN, the MN generates the QoE measurement configuration and sends to UE
MN sends the QoE reference info received from OAM to SN, while SN can configure other QoE measurements of different QoE reference info received from OAM.
If a node has configured the UE with QoE measurements, considering the case that the peer node may receive the QoE reports from the UE and forwarding them directly to the MCE, the node that has configured the UE with QoE measurements should indicate the MCE IP address to the peer node.
The network sends the switch of reporting indication to UE explicitly
For the switch of reporting leg, the node which sends the QoE configuration container sends the switch command to UE.
Only the node which sends the QoE measurement configuration container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement, UE only needs to send the RAN visible QoE results to this node.
If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, it can send the received RAN visible QoE report and the available RAN visible QoE metrics to the peer node, the peer node responds with the RAN visible metrics that it wants.  
For the QoE measurement configured by the SN in the SN change case, use the same solution in R17 inter-node change.
For the QoE measurement configured by the SN, continue the QoE measurement if the services are still on-going in the SN release case.
Support the alignment of management based QoE measurement from SN and management based MDT from SN using the same solution as in R17.
For the services that use the split bearers, the QoE results need to align with immediate MDT of both nodes.
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