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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, RAN3 discussed the NR QoE and hast the following agreements:
	NR QoE management supports following service types: 
· Streaming video: TS 26.247
· VR: TS 26.118
· MTSI: TS 26.114
· MBMS: TS 26.347
Both the management-based and signalling-based solutions for NR QoE management are supported.
UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.
Liaise RAN2 to inform them that UP solution is precluded and the NR QoE reports are carried over CP from RAN3 point of view.
NR QoE measurement configuration is maintained in the RRC INACTIVE state.
Mobility support is specified for both signaling- and management-based NR QoE management.

The radio related measurements and information to assist the NR QoE management functionality in addition of SA4 QoE metrics will be considered, whether collects from the RAN node and/or from the UE is FFS.
Study the requirements for QoE report visibility at the RAN.
The UE Application layer measurement capability is indicated in the UE Radio Capability Info Indication message.
RAN3 agrees to study:
- The mechanisms for RAN releasing QoE measurements; 
- The mechanisms for handling QoE report delivery at RAN overload.
Discuss the QoE measurement configuration and reporting in SA, NSA and MR-DC.
Discuss event- and time-based measurement triggering and stopping, as well as measurement triggering by RAN.


In this contribution, we provide our analyses on NR QoE based on the agreements from RAN3.
2. Discussion
2.1 NR QoE for SA NR
In LTE, RAN2 discussed and compared the CP solution and UP solution for the QoE reporting based on some issues. These issues includes user privacy, DRB setup/modification/release, impact on KPIs, charging. In the last, RAN2 agreed to use the CP solution. In our views, we do not see strong reasons to use different principles.  Also in the last meeting, RAN3 has agreed that the NR QoE reports are carried over CP and a LS [2] was agreed (from RAN3 to RAN2).
RAN3 has discussed the transport of NR QoE reports and agreed that the NR QoE reports are carried over the control plane in the RAN.

In LTE, RAN2 introduced one new SRB (i.e. SRB4) to transmit the QoE measurement results in order to reduce the impact of QoE reporting on the transmission of other SRBs and DRBs. For the same motivation, we think RAN2 also can introduce one new SRB (e.g. SRB4) to report the QoE results.
Introduce one new SRB(e.g. SRB4) to report the NR QoE results

In the last meeting, RAN3 has agreed that mobility support is specified for both signalling based and management based NR QoE management. In LTE, the QoE measurement is activated by Trace Function from the MDT framework. For the signalling based immediate MDT in both LTE and NR, the source RAN forwards the MDT configuration to the target RAN in the handover request message. For the management based immediate MDT, the source RAN does not need to forward the MDT configuration to the target RAN. The target RAN configures the management based immediate MDT according to the MDT configuration received from OAM. In LTE, the source RAN also only forwards the signalling based QoE configuration to the target RAN. Therefore we think NR can reuse the same principles. 
In NR MDT, the source NG-RAN also forwards the signalling based immediate MDT to the target NG-RAN in the Retrieve UE Context Response message for the RRC_INACTIVE UE. We think the source NG-RAN can deal with the QoE configuration in Retrieve UE context procedure as same to the dealing in handover. 
 The source NG-RAN only forwards the signalling based QoE configuration to the target NG-RAN in handover request and in Retrieve UE context Response message.

In the last meeting, RAN3 has agreed that the NR QoE measurement configuration is maintained in the RRC_INACTIVE state. The motivation is to avoid the NR QoE configuration when the UE resumes from the RRC_INACTIVE. 
In LTE QoE, E-UTRAN can release the application layer measurement configuration towards the UE at any time. In immediate MDT of NR and LTE, the target node releases the measurements configured in the UE for immediate MDT which are no longer needed based on any MDT trace configuration it receives or does not receive. In the last meeting, RAN3 has agreed to support both the management-based and signalling-based QoE measurement. In our understanding, for the management-based QoE measurement, the target node may not receive the management-based QoE measurement configuration from the OAM. Also RAN3 has agreed to study the mechanisms for handling QoE report delivery at RAN overload. In our understanding, the target node may want to release the NR QoE measurement due to the overload of the target node. Therefore the target node can decide whether to restore the QoE measurement configuration.
The target node can decide whether to restore the QoE measurement configuration in the RRC resume.

2.2 NR QoE for MR-DC
Currently in LTE, immediate MDT is supported for EN-DC scenario in R16. In signalling based immediate MDT, MME provides MDT configuration for both MN and SN towards MN including multi RAT SN configuration, specifically E-UTRA and NR MDT configuration, MN then forwards the NR MDT configuration towards SN. In the last meeting of WID of R17 MDT, RAN3 has the following agreements:
· For management based immediate MDT in NR-DC, OAM provides the MDT configuration to MN and SN independently.
· For MDT in NGEN-DC and NE-DC, the SN receiving the management based immediate MDT and the signalling based immediate MDT in EN-DC is taken as baseline.
In MR-DC including NSA, the MN can offload some services to the SN. There are 6 bearer types, i.e. the MN terminated MCG/SCG/Split bearer and the SN terminated SCG/MCG/Split bearer. In our understanding, the QoE measurement results are mainly impacted by lower layer configuration and scheduling. We think the operators may want to know the QoE measurement results provided by the SN in order to optimize the network performance of SN. Although the application layer does not know whether MR-DC is configured or not in the RAN side, we think there are some cases that the SN need to configure the QoE measurement for the UE. For example, for the management based QoE measurement, maybe only the SN receives the QoE measurement configuration from the OAM. In addition, RAN3 has agreed to study the mechanisms for handling QoE report delivery at RAN overload. We think the MN may want to the SN to configure the QoE measurement in order to reduce the overload of MN. Therefore we think the SN also can configure the QoE measurement. As to how the SN get the QoE measurement configuration, we think the principles are the same to the immediate MDT in MR-DC. 
In MR-DC, the SN can select the MR-DC UE to configure the QoE measurement. 

As we known, the QoE measurement is configure for all the sessions of one service type. According to the rules in SA4, changes to the QoE configuration will only affect sessions started after these configuration changes have been received. If both nodes configure the QoE measurement for the same service type, one configuration will be overwritten by another configuration. Then the operators will not get the right QoE measurement results, e.g. the two QoE measurement configuration may include different metrics configuration. Therefore we think only one QoE measurement is configured to the UE for the same service type. Therefore there is coordination between MN and SN on the service type for which the SN can configure the QoE measurement. In MR-DC, it is the MN to decide which services are offloaded to the SN. Therefore the straightforward method is the MN to decide which services of QoE measurement can be configured by the SN.
In MR-DC, only one node configures the QoE measurement of one service type. The MN decides which services of QoE measurement can be configured by the SN.

2.3 New service type of NR QoE
RAN3 agreed on the LS [1], and so far some services have been agreed but some are still FFS.From RAN2 point of view, there may be some impacts due to service types, e.g. the LTE mechanism has defined service type in Uu interface. For the study phase, RAN2 may review potential impacts based on the latest progresses from other WGs.

3. Conclusion
Based on the discussion in this paper, we got the following observations and proposals:
1. Introduce one new SRB(e.g. SRB4) to report the NR QoE results.
1. The source NG-RAN only forwards the signalling based QoE configuration to the target NG-RAN in handover request and in Retrieve UE context Response message.
1. The target node can decide whether to restore the QoE measurement configuration in the RRC resume.
1. In MR-DC, the SN can select the MR-DC UE to configure the QoE measurement. 
1. In MR-DC, only one node configures the QoE measurement of one service type. The MN decides which services of QoE measurement can be configured by the SN.
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