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Introduction
The new WID of enhancement on NR QoE management and optimizations for diverse services was approved in RAN#96[1]. In which, the following objective is included:
	...
· 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].
· Specify the new service and the existing service defined or to be supported by SA4, combined with high mobility scenarios, e.g., High Speed Trains.
· Specify for QoE measurement configuration and collection in RRC_INACTIVE and RRC_IDLE states for MBS, at least for broadcast service [RAN3, RAN2].
· Specify the mechanism to support the alignment of the existing radio related measurement and QoE reporting.


In RAN2#119 e-meeting, based on the contributions, the following agreements have been achieved:
	· No need to send LS to SA4 since RAN3 is already sending an LS.
· FFS if there is a new explicit indicator or new service type used for MBS QoE configuration in RRC_IDLE/RRC_INACTIVE. Wait for RAN3 progress and SA4 LS reply to RAN3.
· The gNB can send the QoE configuration for MBS broadcast service to UE by RRC message in RRC_CONNECTED via dedicated signalling. The UE stores the configuration for QoE and performs the application layer measurement for MBS broadcast service. 
· FFS if configuration can be done in IDLE/INACTIVE states. 
· FFS how does gNB determine which UEs can be configured with MBS QoE measurements.
· The baseline principles for QoE measurement collection for MBS services in RRC_INACTIVE and RRC_IDLE states are:
· 1)The UE is configured with IDLE/INACTIVE QoE via RRC.
· 2)The UE buffers the QoE reports generated while in RRC IDLE/INACTIVE state.
· 3)FFS if UE can setup/resume RRC connection just for QoE reporting, or whether the QoE reports are sent to the network when the UE moves to RRC CONNECTED state due to other reasons. 
· When the UE moves to RRC_CONNECTED state, the UE sends the QoE measurements availability indication to the gNB.
· For buffering of QoE reports generated in RRC IDLE/INACTIVE state, RAN2 should discuss at least the minimal memory size requirement. FFS if AS layer is responsible for storing the QoE reports (as in Rel-17).


In this contribution, we will firstly discuss the issues of QoE configuration and reporting in RRC_IDLE/INACTIVE, and then our proposals will be given.
Discussion 
QoE configuration in RRC_IDLE/INACTIVE
Considering that the MBS service supports QoE measurement under Non-CONNECTED state (RRC_INACTIVE and RRC_IDLE states), this means that gNB needs to configure QoE configuration information for UE in Non-CONNECTED state. Based on the conclusions of the previous meeting, the gNB configures the RRC_IDLE/INACTIVE QoE as the baseline for the UE via RRC. However, since UE has allowed the gNB to configure QoE measurements for UE in the CONNECTED state, we first need to discuss whether gNB needs to configure QoE measurement information separately for Non-CONNECTED state UE. Based on our understanding, the above configuration methods can be summarized as the following two options:
Option 1: Defining QoE configuration information specific to RRC_INACTIVE and RRC_IDLE states. 
Option 2: Indicating that the currently configured QoE configuration information is also applicable to INACTIVE/IDLE states by default or an indication information, and the gNB can update the QoE configuration information of the Non-CONNECTED state in CONNECTED state.
In Option 1, a QoE configuration different from the CONNECTED state is transmitted through the gNB, that is, specific QoE configuration information is configured for the UE in the Non-CONNECTED state. The above configuration information can be sent simultaneously with the QoE configuration of the CONNECTED state in the RRCReconfiguration and RRCResume, and the UE will store the configuration after receiving the above configuration information. Alternatively, the QoE configuration information of the Non-CONNECTED state UE can be sent by the RRCRelease while releasing the QoE configuration of the CONNECTED state.
In Option 2, the gNB indicates that the QoE configuration information of the CONNECTED state is also applicable to the QoE of the Non-CONNECTED state through the default or an indication information. The above indication information can be included in the RRCReconfiguration and RRCResume, and the QoE measurement service can be added and modified in the RRCRelease according to the QoE configuration information of the CONNECTED state to make it suitable for the QoE of the Non-CONNECTED state.   
Considering that the services of QoE measurement in CONNECTED state and Non-CONNECTED state may be different, it is necessary to configure the QoE measurement parameters of Non-CONNECTED state through Option 1 or modify the QoE configuration parameters of CONNECTED state through Option 2. In the above methods, after the core network analyzes the QoE measurement report of CONNECTED state, it may require gNB to indicate UE to configure different measurement information in Non-CONNECTED state. Therefore, although we think that it is an appropriate choice for Option 2 to configure QoE parameters, we suggest that the method of configuring QoE measurement information could be discussed based on the above two options.
Proposal 1: It’s suggested to discuss MBS QoE measurement configuration  based on below options:
Option 1: Defining QoE configuration information specific to RRC_INACTIVE and RRC_IDLE states. 
Option 2: Indicating that the currently configured QoE configuration information is also applicable to INACTIVE/IDLE states by default or by indication and the gNB can update the QoE configuration information of the Non-CONNECTED state when UE is in CONNECTED state.

Furthermore, as for the question leftover from the previous meeting: how does gNB determine which UEs can be configured with MBS QoE measurements, we think that similar to streaming and MTSI service which already supports QoE measurement, the new service type (MBS) needs to be signalled in the UE capability information (e.g., the QoE-Parameters of UE Capability Information) to indicate whether UE supports logging QoE measurement for  MBS type.
Observation 1: UE capability information should be needed since NW need to configure UE with the corresponding configuration.
Proposal 2: introduce the UE capability information for MBS in the QoE-Parameters.
QoE Reporting in RRC_IDLE/INACTIVE
Based on the conclusions of the previous meeting, the UE can buffer the QoE reports generated in IDLE/INACTIVE states, and how UE sends QoE reports needs further discussion. Therefore, in Non-CONNECTED state, the QoE measurement report processing for the MBS service includes the following methods:
Option 1: UE reporting the QoE measurement reporting stored in UE when entering CONNECTED state.
Option 2: UE reporting QoE measurement information by small data transmission (SDT) when in Non- CONNECTED state.
Option 3: UE triggering a state switch to CONNECTED based on QoE measurement information when in Non-CONNECTED state.
In the case of QoE measurement including legacy QoE and RVQoE, the QoE measurement reporting of MBS service in Non-CONNECTED state needs to be reported based on the service requirement analysis.
For legacy QoE, its real-time requirement is not high, and it does not need RAN real-time processing. The gNB only needs to forward it to MCE after receiving the measurement reporting. Therefore, in the Non-CONNECTED state, the measurement reporting stored in UE can be uploaded after the UE enters the CONNECTED state. In other words, legacy QoE reports use the method of Option 1. Among them, the buffer defined for the CONNECTED state in Rel-17 can be reused for the storage of QoE measurement reports, that is, when QoE reporting is paused in Rel-17, UE buffers the data to the AS layer, and the buffer size is 64KB, which can be reused for IDLE/INACTIVE states. If the AS layer buffer size is full, QoE measurements should be buffered at the application layer.
Proposal 3: For legacy QoE, the QoE reports are stored in the Non-CONNECTED UE, and are reported when the UE enters the CONNECTED state.
Proposal 4: The AS layer buffer defined in Rel-17 (i.e., 64KB) is reused for the legacy QoE reports of the Non-CONNECTED state, and the QoE reports are buffered in the application layer when the AS layer is full.
For RVQoE, its real-time requirement is higher, and gNB may want to do some real-time optimization in scheduling according to the received RVQoE measurement reports. Therefore, in the Non-CONNECTED state, UE may need to upload the QoE measurement reporting to gNB in time. Based on the real-time requirements, both Option 2 and Option 3 can meet the above requirements. In Option 2, if the UE is in INACTIVE state and supports the SDT function, the SDT can be sent through a random access process, or the above report may be sent using a configuration grant resource preconfigured by using dedicated signaling (RRCRelease). In Option 3, the Non-CONNECTED state UE triggers the UE to switch to CONNECTED state based on the QoE reports information. Compared with Option 3, Option 2 can effectively prevent UE from entering the CONNECTED state frequently since whether to move UE to RRC_CONNECTED state is still up to NW’s decision, and NW can based on the current load and the received reports to decide whether state transition is needed or not, which is existing UE behavior. Therefore for RVQoE, an INACTIVE UE that supports SDT can send QoE reports through SDT, while a Non-CONNECTED UE that does not support SDT can be further studied.  Different from SDT which is basically a function that comes for free, allowing UE to initiate RVQoE measurement report might lead to too frequent state transitions while the necessity and gain is not so clear right now, especially considering RVQoE for MBS service is still under discussion in RAN3. Therefore, it is proposed to further study if UE can initiate RRCResume/setup to report RVQoE.
Proposal 5: The UE that is INACTIVE and supports SDT function can send RVQoE reports through SDT. 
Proposal 6: For UE without capability to support SDT, how to report RVQoE measurements collected in IDLE/INACTIVE can be further studied.

[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In the above sections, the following observations and proposals were made: 
Observation 1: UE capability information should be needed since NW need to configure UE with the corresponding configuration.
Proposal 1: It’s suggested to discuss MBS QoE measurement configuration  based on below options:
Option 1: Defining QoE configuration information specific to RRC_INACTIVE and RRC_IDLE states. 
Option 2: Indicating that the currently configured QoE configuration information is also applicable to INACTIVE/IDLE states by default or by indication and the gNB can update the QoE configuration information of the Non-CONNECTED state when UE is in CONNECTED state.
Proposal 2: introduce the UE capability information for MBS in the QoE-Parameters.
[bookmark: _GoBack]Proposal 3: For legacy QoE, the QoE reports are stored in the Non-CONNECTED UE, and are reported when the UE enters the CONNECTED state.
Proposal 4: The AS layer buffer defined in Rel-17 (i.e., 64KB) is reused for the legacy QoE reports of the Non-CONNECTED state, and the QoE reports are buffered in the application layer when the AS layer is full.
Proposal 5: The UE in INACTIVE state and supports SDT function, it can send RVQoE reports through SDT. 
Proposal 6: For UE without capability to support SDT, how to report RVQoE measurements collected in IDLE/INACTIVE can be further studied.
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