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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.
2. Discussion
2.1 Configuration of QoE measurement 	
In the last meeting, RAN3 has the following agreements for the management based QoE measurement.
If the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure. 
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).
The MN should inform the SN that a UE is configured with an m-based QoE measurement.
According to the above agreements, MN should inform SN the management based QoE measurements that have been configured by MN. Also SN should send the request to MN if SN wants to configure the QoE measurement. Therefore in most of cases, SN will only request the management based QoE measurement which has not been configured by MN. But in some cases, SN may request one QoE measurement which has been configured by MN because of the delay of interaction between MN and SN. Therefore we think SN should send the QoE reference to MN in the request message.
After receiving the request from SN, MN may decide to send the configuration information to UE. In this case, the MN should know the QoE measurement configuration container, service type. Therefore we think SN should send these information in the request message.  For the area scope, we think SN has checked the area scope before sending the request as analysed in the following parts.
Proposal 1: When SN sends the request message of management based QoE, SN should include the QoE reference, QoE measurement configuration container, and service type. 
According to the above agreements, after receiving the request from SN, MN can decide which node to configure the QoE measurement. Therefore MN should send the decision to SN.
Proposal 2: In the response message, MN should inform SN which node to configure the QoE measurement. 
RAN3 also has the following remaining issue.
In NR-DC, a node can configure the UE with an m-based QoE configuration only if it has received this configuration from the OAM, and if it serves the UE by a cell within the area scope.

In R17 QoE, the network will configure the QoE measurement when UE is within the area scope of this QoE measurement. In R17 NR-DC, MN/SN does not know the serving cells of SN/MN respectively. Therefore we think the simpler solution is that only one node checks the area scope. The OAM directly sends the QoE measurement configuration to each RAN. It is the receiving node to decide whether it wants to configure the QoE measurement for UE. Therefore we suggest the node receiving the management based QoE measurement checks the area scope.
Proposal 3: It is the node which receives the QoE measurement from OAM to check the area scope.
In the last meeting, RAN3 has the following agreements and FFSs.
The MN is responsible for RRC ID allocation for m-based sessions configured by the MN or SN, and notifies the allocated RRC ID(s) to the SN. 
FFS on whether a pool of RRC ID is splitted between MN and SN or whether it is per measurement.
Having a pool of RRC ID split between MN and SN can work, which ensures no duplicated RRC ID assignment. However, we note that, in the last meeting, RAN3 has agreed that if the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure. Based on this procedure, the MN needs to send back the response message after receiving the request, within which, MN can carry the RRC ID. Therefore, we suggest if MN decides that it is SN to send the QoE measurement configuration to UE, MN sends the RRC ID for this QoE measurement to SN.
Proposal 4: After MN receives the QoE measurement request from SN and MN decides that it is SN to send the QoE measurement configuration to UE, the MN sends the RRC ID for this QoE measurement to SN. The RRC ID can be decided per measurement.

2.2 Reporting coordination	
In the last meetings, RAN3 has the following agreements：

	RAN3#117bis 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

RAN3#118 agreements:
· 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) 



According to the above proposals, MN and SN will configure different RRC IDs for the same UE. In the QoE reporting, UE sends the RRC ID with the QoE results. The network needs to correlate the RRC ID with the QoE reference of the QoE results. Therefore MN needs to indicate the RRC ID to SN. Then SN can know the QoE reference based on the RRC ID received from UE.
Proposal 5: 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 RRC ID 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. The motivation of leg switch is to reduce the Uu overload of one leg. 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.  
Proposal 6: 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.
Proposal 7: The network sends the switch of reporting indication to UE explicitly
2.3 RAN visible QoE
In the last meetings, RAN3 has the following agreements and FFS on the RAN visible QoE.
	RAN3#117bis agreements:
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.

RAN3#118 agreements:
· 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).
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?
RAN3#119 agreements:
To determine which node(s) provide the bearers carrying an application session, a node can configure RVQoE measurements at a UE in NR-DC:
For the first RVQoE configuration, it is blindly configured by MN or SN.
From the PDU session ID and QFI in the first RVQoE report this node determines which node(s) provide the bearer(s) associated to the corresponding application session.
After the node determines which node(s) carry the session including bearer type change, the RVQoE configuration may be modified.
If a node receives an RVQoE report from a UE in NR-DC, and determines that the bearers for the application session are also or only provided by the peer node, this node can send the received RVQoE report to the peer node.
Turn WA to agreement: SN can send an RVQoE configuration to the UE.



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 measurement corresponding to each QoE measurement configuration. In the last meetings, RAN3 has confirmed that the network does not know in advance which of the two nodes carried the application session. For the first RVQoE configuration, it is blindly configured by MN or SN. It is straightforward that it is only the node which sends the QoE measurement configuration container can configure the RAN visible QoE and also the UE only sends the RAN visible QoE results to this node.
Proposal 8: 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. 
In the last meeting, RAN3 has agreed that the RVQoE configuration may be modified after the network determines which node(s) carry the session including bearer type change. Some companies proposed that the RAN visible QoE configuration can be updated/modified by other node after the initial RAN visible QoE configuration. e.g., after realizing that only the other node carries the session. In NR-DC, the RRC configurations from MN and SN are independent. Therefore we think one node cannot send the modification of RAN visible QoE configuration to UE directly. Although it is RAN2 to decide whether one node can update/modify the RRC configuration of the other node, from RAN3’views we suggest RAN3 to use the simple solution, i.e. only the node which sends the initial RAN visible QoE configuration can update/modify the RAN visible QoE configuration in Uu.
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. If the node knows the peer node carries the bearers associated to the RAN visible reports after receiving the RAN visible QoE reports, 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. 
Proposal 9: If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also or only served by the peer node, it can send the available RAN visible QoE metrics to the peer node, the peer node responds with the RAN visible metrics that it wants.  
Another issue is whether to support the switch of the leg of RAN visible QoE report. In our understanding, the use case is that the services are only served by the node which is different from the current node receiving the RAN visible QoE report. In this case, it is benefit to switch to the leg of RAN visible QoE report. Considering we has introduced the switch of the leg of QoE reporting container, we can use the same command to switch these two legs together. It means it is not necessary to introduce an independent switch indication for the RAN visible QoE reporting.
Proposal 10:  Not need to introduce an independent switch indication for the RAN visible QoE reporting. The legs of QoE results container reporting and RAN visible QoE reporting are switched together.  
Corresponding stage 2 TPs to 37.340 and 38.300 reflecting the proposals above could be seen in the annex and [1] respecitvely.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: When SN sends the request message of management based QoE, SN should include the QoE reference, QoE measurement configuration container, and service type. 
Proposal 2: In the response message, MN should inform SN which node to configure the QoE measurement. 
Proposal 3: It is the node which receives the QoE measurement from OAM to check the area scope.
Proposal 4: After MN receives the QoE measurement request from SN and MN decides that it is SN to send the QoE measurement configuration to UE, the MN sends the RRC ID for this QoE measurement to SN. The RRC ID can be decided per measurement.
Proposal 5: 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 RRC ID to the peer node.
 Proposal 6: For the switch of reporting leg, the node which sends the QoE configuration container sends the switch command to UE.
Proposal 7: The network sends the switch of reporting indication to UE explicitly
Proposal 8: 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. 
Proposal 9: If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also or only served by the peer node, it can send the available RAN visible QoE metrics to the peer node, the peer node responds with the RAN visible metrics that it wants.  
Proposal 10:  Not need to introduce an independent switch indication for the RAN visible QoE reporting. The legs of QoE results container reporting and RAN visible QoE reporting are switched together.  
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6. Annex TP to 37.340
13.X	QoE measurement in MR-DC
13.x.1	QoE Measurement Collection Activation and Reporting
When UE is configured with (NG)EN-DC and NE-DC, only MN can configure the QoE configuration. When the UE is configured with NR-DC, both MN and SN can configure the QoE configuration.
For the signalling based QoE measurement, it is MN to configure the QoE measurement.
For the management based QoE measurement received by MN from OAM, MN informs SN which QoE measurement has been configured by the MN.
For the management based QoE measurement received by SN from OAM, if SN wants to configure the QoE measurement, SN sends the request to MN. MN decides which node to send the QoE measurement configuration to UE.
MN is responsible for the RRC identifier allocation for all the QoE measurements.
The node which configures the QoE measurement can indicate and switch the path of QoE reporting.
13.x.2	RAN visible QoE Measurement
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, the UE only needs to send the RAN visible QoE results to this node.
If one node receives the RAN visible QoE report from UE and the services corresponding to this QoE measurement is 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.  
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