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Introduction
[bookmark: _Toc242573354]In the previous meeting, RAN2 and RAN3 has made some progress on R18 NR QoE WI. Some agreements RAN3 made for NR-DC QoE measurement can be treated as baseline for RAN2 discussion. 
In this paper, QoE configurations in signaling-based and management-based for NR-DC are discussed, and solution of QoE measurement reporting at RAN overload is also proposed.
Discussion
2.1	Support NR-DC for S-based and m-based QoE measurement
In Rel-17, both signalling-based and management-based QoE measurement collection are supported for SA. In Rel-18, the same mechanism can be reused for both MN and SN. So it’s proposed as follows:
Proposal 1: In NR-DC scenario, both signalling-based and management-based QoE measurement collection shall be supported.
2.2	QoE measurement collection activation in NR-DC scenario
S-based QoE measurement collection activation
In NR-DC scenario, only the control signalling of MN is connected to the core network directly. For the signalling-based QoE, QoE configurations are delivered from the CN to the gNB. So the easiest way to support signalling-based QoE measurement is to only allow MN directly forward all the QoE configurations to the UE without involving SN. And RAN3 has made the following agreement at RAN3#117-e meeting:
	MN is responsible to configure the s-based QoE to UE. 



So it’s proposed as follows:
Proposal 2: For signalling-based QoE measurement, if the UE is connected to MN only or both MN and SN, only MN can forward the QoE measurement configuration received by the CN to a UE by RRCReconfiguration message without involving the SN.

M-based QoE measurement collection activation
For the management-based QoE, QoE configurations are delivered from the OAM to the gNB. In NR-DC scenario, both MN and SN are connected to the core network directly. RAN3 has made the following agreements at RAN3#117-e meeting:
	For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 
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.
If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.



For the UE which are connected with both MN and SN, there are 3 scenarios that need to be considered:


Fig.1: Scenarios of management-based QoE
Scenario 1: Both MN and SN are in the area scope.
Scenario 2: Only MN is in the area scope, while SN is not.
Scenario 3: Only SN is in the area scope, while MN is not.
For Scenario 1, to avoid the duplicate QoE configurations messages transmission, only MN is allowed to forward the QoE configurations that same as received by the SN to the UE. 
And if the QoE configurations are different, both MN and SN are able to forward the QoE configurations to the UE, e.g. MN decides to forward all the configurations to the UE, or MN and SN forwards to forward the different QoE configurations separately. The key point is that how MN and SN exchange the QoE information through Xn interface, which is decided by RAN3. So it’s proposed as follows:
Proposal 3: For m-based QoE measurement, if both MN and SN that UE connected with are in the area scope, and the QoE configurations received by the MN and SN are the same, only MN can forward the QoE configurations to the UE.
Proposal 4: For m-based QoE measurement, if both MN and SN that UE connected with are in the area scope, and the QoE configurations received by the MN and SN are different, which node can forward the QoE configurations to the UE can wait for RAN3’s decision.
For scenario 2, the scenario is similar with the SA network due to the SN is not in the area scope, so the MN can forward the QoE configurations to the UE directly.
Proposal 5: For m-based QoE measurement, if only MN that UE connected with are in the area scope, only MN can forward the QoE configurations to the UE.
For scenario 3, the scenario is similar with the SA network due to the MN is not in the area scope, there will be 2 options to handle this issue, e.g. only SN or only MN can forward the QoE configurations to the UE directly, which can wait for RAN3’s decision.
Proposal 6: For m-based QoE measurement, if only SN that UE connected with are in the area scope, which node can forward the QoE configurations to the UE can wait for RAN3’s decision.
In addition, in the scenario that both MN and SN configured QoE configurations, there are some potential issues need to be decided, such as how to handle the RRC ID of the SN-QoE configurations? And how to map MN-QoE RRC ID and SN-QoE RRC ID to the reference ID? So it’s proposed:
Proposal 7: RAN2 needs to discuss how to define the RRC ID of the corresponding QoE configurations configured by the SN, e.g. define a new RRC ID for SN-QoE or reuse MN-QoE RRC ID.
Proposal 8: RAN2 needs to discuss how to map both RRC ID of MN-QoE and SN-QoE configurations to the reference ID. An LS to RAN3 with assumptions is needed.

2.3	QoE measurement reporting in NR-DC scenario
RAN3 has made the following agreements at RAN3#117-e meeting:
	QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. Send LS to RAN2.
WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
RAN3 should discuss and clarify the scenarios for QoE reporting transmitted over SN. Which SRB can be used for QoE reporting in SN depend on RAN2.



For signalling-based QoE and management-based QoE, if UE receives configurations from the MN or SN,  the UE can choose the node to directly transmit the QoE reports from MN or SN, which can be based on the RAN3 decision.
Proposal 9: When the UE is connected to both MN and SN, the UE can send all the multiple application layer measurement reports to the MN or SN in the RRC message.
In Rel-17 at RAN overload scenario, the QoE reports can be stored in the AS layer which are not exceed 64KB, so it may happen that the redundant QoE reports will be discarded. In NR-DC scenario, when the MN is at overload while SN is not, transmitting QoE reports to the SN will has some benefits to ensure the integrity of the QoE reports.
So it’s proposed as follows:
Proposal 10: When the UE is connected to both MN and SN and the UE receives the QoE measurement collection pause indication from the MN, the UE can send paused multiple application layer measurement reports to the SN in the RRC message.
For SA network, SRB4 is used for the QoE reporting with the lowest priority in the all SRBs. For NR-DC network, it’s found that the “leg” to the MN is always kept by the UE, while the “leg” to the SN only is kept when the UE is connected to both MN and SN. So, the SRB used for QoE reporting in SN can be defined with a same or lower priority than SRB4 used for QoE reporting in MN. There are two options listed as below:
Option 1: SRB4 is used for QoE reporting in the SN.
Option 2: A new defined SRB which has low priority SRB4 is used for QoE reporting in the SN, e.g. SRB5.
Thus it’s proposed:
Proposal 11: RAN2 can discuss the SRB selection on the QoE reporting in the SN from the following two options:
Option 1: SRB4 is used for QoE reporting in the SN.
Option 2: A new defined SRB which has low priority than SRB4 is used for QoE reporting in the SN, e.g. SRB5.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following proposals:
Proposal 1: In NR-DC scenario, both signalling-based and management-based QoE measurement collection shall be supported.
Proposal 2: For signalling-based QoE measurement, if the UE is connected to MN only or both MN and SN, only MN can forward the QoE measurement configuration received by the CN to a UE by RRCReconfiguration message without involving the SN.
Proposal 3: For m-based QoE measurement, if both MN and SN that UE connected with are in the area scope, and the QoE configurations received by the MN and SN are the same, only MN can forward the QoE configurations to the UE.
Proposal 4: For m-based QoE measurement, if both MN and SN that UE connected with are in the area scope, and the QoE configurations received by the MN and SN are different, which node can forward the QoE configurations to the UE can wait for RAN3’s decision.
Proposal 5: For m-based QoE measurement, if only MN that UE connected with are in the area scope, only MN can forward the QoE configurations to the UE.
Proposal 6: For m-based QoE measurement, if only SN that UE connected with are in the area scope, which node can forward the QoE configurations to the UE can wait for RAN3’s decision.
Proposal 7: RAN2 needs to discuss how to define the RRC ID of the corresponding QoE configurations configured by the SN, e.g. define a new RRC ID for SN-QoE or reuse MN-QoE RRC ID.
Proposal 8: RAN2 needs to discuss how to map both RRC ID of MN-QoE and SN-QoE configurations to the reference ID. An LS to RAN3 with assumptions is needed.
Proposal 9: When the UE is connected to both MN and SN, the UE can send all the multiple application layer measurement reports to the MN or SN in the RRC message.
Proposal 10: When the UE is connected to both MN and SN and the UE receives the QoE measurement collection pause indication from the MN, the UE can send paused multiple application layer measurement reports to the SN in the RRC message.
Proposal 11: RAN2 can discuss the SRB selection on the QoE reporting in the SN from the following two options:
Option 1: SRB4 is used for QoE reporting in the SN.
Option 2: A new defined SRB which has low priority than SRB4 is used for QoE reporting in the SN, e.g. SRB5.
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