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Introduction
In this contribution, we’d like to discuss QoE measurement configuration and reporting in RRC_INACTIVE/RRC_IDLE state based on the following progress in last RAN3 meeting.
RAN3#118:
No enhancements on paging for the purpose of configuring UE with legacy QoE measurement for the RRC_IDLE/INACTIVE UEs.
Legacy paging only for legacy QoE purpose is up to implementation.
Use the same set of parameters in QMC configuration for all RRC states.
RAN3 assumes that there is no need to request QoE measurements per UE RRC state.
Whether the UE can indicate the RRC state in the QoE report?
WA: MBS service area can be expressed by QoE area scope IE, FFS on whether any enhancements of this IE are needed.
Confirm the following issues and further discuss the solution for these issues within UE-based solution and CN-based solution:
How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
Whether the UE can be instructed to indicate the RRC state in the QoE report will be discussed in next RAN3 meeting.

Discussion
QoE configuration handling at new gNB 
In last RAN3 meeting, RAN3 confirmed the issues if UE configured with QoE configuration enters from RRC_IDLE state to RRC_CONNECTED state.
Confirm the following issues and further discuss the solution for these issues within UE-based solution and CN-based solution:
· How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
· Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
· After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
To solve the above issues, we think UE-based solution is the most suitable and simple way, as we can take logged MDT as reference. The following signalling flow can be used to illustrate the UE-based solution.


Figure 1 QoE handing at new gNB
[bookmark: _GoBack]Question#1 How the MBS broadcast QoE measurements can proceed after the UE switches from RRC_IDLE to RRC_CONNECTED.
We think QoE configuration for MBS broadcast can be different from the QoE configuration for other service types which are used when UE is in RRC_CONNECTED state. For the MBS broadcast QoE configuration, once it configures to UE, similar to logged MDT, when to release the configuration can be decided by UE according to a configuration valid timer or UE behavior (e.g. power off), the network can send the configuration valid timer to UE (as shown in step 1), after that, UE can be in charge of the release of the QoE configuration. If the configuration is not valid, namely, the timer is expiry, UE release the configuration and stop measurement locally and need not notify the network. If the configuration is valid, the UE needs to send the indication of whether there is a QoE configuration to the new gNB when it switches from RRC_IDLE to RRC_CONNECTED, so the QoE reference ID needs to be provided to the UE and UE saves it as configuration context and then provided to the new gNB, thus the new gNB knows that UE is configured a QoE measurement which is still on-going. 
The design of the configuration valid timer can refer to the T330.[bookmark: _Toc60776913][bookmark: _Toc100929736]5.5a.1.4	T330 expiry
Upon expiry of T330 the UE shall:
1>	release VarLogMeasConfig;
The UE is allowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330 expiry.



Whether/how to handle the potential overriding issue for MBS broadcast QoE configurations after UE switches from RRC_IDLE to RRC_CONNECTED.
As we discussed in Xiaomi’s previous paper [1] in RAN3 118 meeting, at least one principle for override issue should be followed, which is that the s-based QoE cannot be overridden by the m-based QoE for the same service type. Thus, the gNB should include the QoE type (e.g. s-based QoE) and service type in the QoE configuration sent to UE, and UE shall save it as configuration context and send it to the new gNB when it switches from RRC_IDLE to RRC_CONNECTED, so that the new gNB will not send m-based QoE to the UE for the same service type.
After UE switches from RRC_IDLE to RRC_CONNECTED, how does network retrieve the configured MBS broadcast QoE configuration related information.
After UE switch from RRC_IDLE to RRC_CONNECTED, we think the network only need to know the configuration situation in UE, i.e. configuration related information, e.g. the QoE reference, service type, MCE ID, and this information can be provided by UE. And we would like to mention that we don’t see the need for new gNB to retrieve the QoE container since it’s already configured to the UE.
Proposal 1, RAN3 agree to include QoE reference, QoE configuration type, QoE configuration valid timer, MCE ID in QoE configuration sent to UE.
Proposal 2, RAN3 agree to include QoE reference, QoE configuration type and service type in RRC message sent from UE to new gNB when UE switch from RRC_IDLE to RRC_CONNECTED.
Proposal 3, RA3N agree to include MCE ID in QoE report sent from UE to gNB.
Proposal 4, RAN3 send LS to RAN2 to ask detail signalling design for the above proposals if agreed.
0. RRC state in QoE report for MBS service
In previous RAN3 meetings, whether and how to include RRC state in QoE report had been discussed. On the other hand, RAN3 agreed to support MBS broadcast service INACTIVE/IDLE QoE first, since the MBS multicast services in INACTIVE/IDLE state is still under discussion. Thus, we should first consider broadcast service.
Support MBS broadcast service INACTIVE/IDLE QoE first.
Whether the UE can indicate the RRC state in the QoE report?
Whether the UE can be instructed to indicate the RRC state in the QoE report will be discussed in next RAN3 meeting.

According to the specification below in TS 38.331, the configuration for broadcast services is the same for all RRC states, which means there’s no need to optimize the broadcast resource optimization for different RRC states. 
[bookmark: _Toc20487109][bookmark: _Toc29342402][bookmark: _Toc29343541][bookmark: _Toc46482095][bookmark: _Toc46483329][bookmark: _Toc36810232][bookmark: _Toc36939249][bookmark: _Toc46480861][bookmark: _Toc36566801][bookmark: _Toc36846596][bookmark: _Toc37082229][bookmark: _Toc67997135][bookmark: _Toc100929935]5.9.3	Broadcast MRB configuration
[bookmark: _Toc20487110][bookmark: _Toc36939250][bookmark: _Toc36810233][bookmark: _Toc46480862][bookmark: _Toc37082230][bookmark: _Toc29342403][bookmark: _Toc36846597][bookmark: _Toc36566802][bookmark: _Toc29343542][bookmark: _Toc46483330][bookmark: _Toc67997136][bookmark: _Toc46482096][bookmark: _Toc100929936]5.9.3.1	General
[bookmark: OLE_LINK13]The broadcast MRB configuration procedure is used by the UE to configure PDCP, RLC, MAC and the physical layer upon starting and/or stopping to receive a broadcast MRB transmitted on MTCH, or upon modification of a configuration of a broadcast MRB received by the UE. The procedure applies to MBS capable UEs interested to or receiving an MBS broadcast service that are in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED with an active BWP with common search space configured by searchSpaceMTCH.


Observation 1: the configuration for broadcast services is the same for UEs that are in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED.
Observation 2: knowing the QoE measurements in different RRC states seems meaningless for broadcast services.
Proposal 5, RAN3 agrees that there’s no need to include RRC state information in QoE report for broadcast services.
Proposal 6, RAN3 discuss whether and how to include RRC state in QoE report for multicast service until the multicast in RRC_INACTIVE is supported in specification.
RVQoE for RRC_IDLE/RRC_INACTVE UEs
According to WID objectives, if any RAN visible QoE for MBS service is identified, RAN3 needs to decide whether RVQoE measurement collection is needed in IDLE and Inactive state.
Support for new service type, such as AR, MR, MBS and other new service type defined or to be supported by SA4. Support RAN-visible parameters for the additional service types, and the existing service if needed, and the coordination with SA4 is needed [RAN3, RAN2].
We think it would be beneficial to collect RVQoE measurement for MBS broadcast service, then gNB can perform real-time radio configuration optimization for MBS service.
If RAN3 agrees to support RVQoE measurement collection for MBS broadcast service in IDLE and Inactive state, the following aspects needs to be further discussed:
· The RVQoE metrics for MBS service
· The RVQoE configuration
· The RVQoE reporting
Observation 3: It would be beneficial for gNB to collect RVQoE measurement for MBS broadcast service to have a better resource management.
Proposal 7: RAN3 to discuss whether RVQoE measurement collection is needed in IDLE and Inactive state.
Proposal 8: if RAN3 agreed to support RVQoE measurement collection in RRC_IDLE and RRC_INACTIVE state, RAN3 needs to discuss the following: RVQoE metrics for MBS service, RVQoE configuration and RVQoE reporting.
Conclusion
In this contribution, we had the following observations and proposals:
Proposal 1, RAN3 agree to include QoE reference, QoE configuration type, QoE configuration valid timer, MCE ID in QoE configuration sent to UE.
Proposal 2, RAN3 agree to include QoE reference, QoE configuration type and service type in RRC message sent from UE to new gNB when UE switch from RRC_IDLE to RRC_CONNECTED.
Proposal 3, RA3N agree to include MCE ID in QoE report sent from UE to gNB.
Proposal 4, RAN3 send LS to RAN2 to ask detail signalling design for the above proposals if agreed.
Observation 1: the configuration for broadcast services is the same for UEs that are in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED.
Observation 2: knowing the QoE measurements in different RRC states seems meaningless for broadcast services.
Proposal 5, RAN3 agrees that there’s no need to include RRC state information in QoE report for broadcast services.
Proposal 6, RAN3 discuss whether and how to include RRC state in QoE report for multicast service until the multicast in RRC_INACTIVE is supported in specification.
Observation 3: It would be beneficial for gNB to collect RVQoE measurement for MBS broadcast service to have a better resource management.
Proposal 7: RAN3 to discuss whether RVQoE measurement collection is needed in IDLE and Inactive state.
Proposal 8: if RAN3 agreed to support RVQoE measurement collection in RRC_IDLE and RRC_INACTIVE state, RAN3 needs to discuss the following: RVQoE metrics for MBS service, RVQoE configuration and RVQoE reporting.
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