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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.
· Specify to support for QoE in NR-DC, e.g. enable QoE reporting via SN [RAN3, RAN2].
· Specify the QoE configuration, and measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg in order to maintain the reporting continuity.
Note 1: The QoE measurements are not performed separately for each leg.
· [bookmark: _GoBack]Support RAN-visible QoE and radio related measurement configuration and reporting in NR-DC scenarios.
· Specify the QoE measurement continuity in mobility scenarios in NR-DC.
· Specify the alignment of QoE measurements (including legacy QoE and RAN visible QoE measurements) and radio related measurement in NR-DC.
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].



In this contribution, we will discuss the issues of new service types, QoE measurements in RRC_IDLE INACTIVE, QoE in NR-DC and the continuity of legacy QoE measurement. Then we’ll give our proposals.
Discussion 
New service types
In Rel 18, considering some new supported service types (e.g., AR, MR and MBS) in the QoE measurement, it is necessary to carry the new service types when performing the QoE measurement. Wherein, the QoE measurement includes legacy QoE measurement and RVQoE (RAN Visible QoE) measurement. Furthermore, the legacy QoE measurement is divided into management-based QoE and signaling-based QoE. Thus, the new service types should be included in signaling-based QoE measurement configuration information from core network to gNB. And the new service types should also be included in QoE configuration information (e.g., legacy QoE and RVQoE) from gNB to UE. In addition, similar to streaming and MTSI service which already support QoE measurement, the new service types that need to be supported are reported in the UE capability information.
Proposal 1: It’s suggested to introduce QoE configuration information (e.g., legacy QoE and RVQoE) and UE capability information for each service type (e.g., AR, MR and MBS).

QoE measurements in RRC_IDLE INACTIVE
UE capabilities
In Rel 18, considering that the MBS service supports QoE measurement under RRC_INACTIVE and RRC_IDLE states, this means that it is necessary to know whether the current UE supports non-connected-state QoE measurement before the core network and gNB distribute the QoE configuration information. Thus, in QoE  measurement of MBS, whether UE always supports measurement under RRC_INACTIVE and RRC_IDLE states needs to be discussed. If so, no additional introduction of UE capability information is required. On the contrary, it is necessary to discuss the method of UE indicating whether or not to support measurement in RRC_INACTIVE and RRC_IDLE state.
Proposal 2: It is suggested to discuss whether UE always supports measurement under RRC_INACTIVE and RRC_IDLE states, and if not, discuss the method of UE indicating the above capabilities.
Configuration
Furthermore, 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. In the QoE configuration, we first need to discuss whether it is necessary for gNB to configure QoE measurement information for UE separately. Based on our understanding, the above configuration methods include the following two methods:
Option 1: Definitions of QoE configuration information specific to RRC_INACTIVE and RRC_IDLE states. 
Option 2: Indicates that the currently configured QoE configuration information is also applicable to RRC_INACTIVE and RRC_IDLE states by default or an indication information. 
Among the above methods, Option 2 has the least impact on the protocol. However, 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 information of Non-CONNECTED state through Option 1. Therefore, we believe that it’s necessary to discuss how gNB configures QoE measurement information based on the above two methods. 
Proposal 3: It’s suggested that the method of configuring QoE measurement information be discussed based on Option 1 and 2 in the MBS service.

Reporting
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. 
-For RVQoE, its real-time requirement is high, and gNB needs to do some real-time optimization scheduling according to the received RVQoE measurement reporting. Therefore, in the Non-CONNECTED state, UE may need to upload the QoE measurement reporting to gNB in time.
Based on the above analysis, according to the different real-time requirements, we think that it’s necessary for legacy QoE and RVQoE to report measurement reporting differently. Therefore, we first need to discuss whether legacy QoE and RVQoE need to upload measurement reporting in different methods, and if so, the reporting methods of QoE measurement in two scenarios is further discussed based on real-time requirements.
Proposal 4: It’s suggested to discuss whether legacy QoE and RVQoE need to report measurement reporting in different methods, and if so, discuss the QoE measurement reporting method based on real-time requirements.
[bookmark: OLE_LINK2]
QoE in NR-DC
QoE configuration over MN/SN
In the NR-DC scenario, since both MN and SN can obtain the QoE configuration information provided by the core network, it is necessary to clarify whether the QoE configuration information can only be provided by MN before discussing the QoE measurement configuration method of UE. In the case that QoE configuration information is only provided by MN to UE, if SN receives QoE configuration information provided by core network or SN wishes to initiate RVQoE measurement, SN needs to forward QoE configuration information from MN to UE. If QoE configuration information is provided to UE by MN or SN, then MN and SN need to negotiate who provides QoE configuration information. In our understanding, it is necessary to clarify the configuration method of QoE measurement information before discussing the information contained in QoE measurement configuration. 
Observation 1: Before discussing the information contained in the QoE measurement configuration, the configuration method of QoE measurement (MN and/or SN) needs to be clarified.

QoE measurement reporting over MN/SN
For QoE measurement reporting, it has the same problem as the QoE measurement configuration, that is, QoE reporting is received only by MN, or both MN and SN can receive the QoE reporting. Therefore, the above reporting method may be affected by the configuration method of the QoE measurement information. In other words, if only QoE configuration information is provided by MN, only MN can receive QoE reporting. Therefore, we think that there may be a certain correlation between the reporting method and the configuration method of QoE.
Observation 2: There may be a certain correlation between the reporting method and the configuration method of QoE. 
Furthermore, the MCG SRB (Signaling Radio Bearer) in DC scenario supports SRB1 and SRB2 transmission, and SCG SRB supports SRB3 transmission in the current protocol. Among them, in the single connection scenario, since the priority of QoE measurement reporting is relatively low, the QoE measurement reporting separately introduces SRB4 with low priority to transmit the above reporting. Therefore, in discussing the reporting method, the RAN side also needs to clarify the SRB used by MN (if supported) and the SRB used by SN (if supported), e.g., MN supports the transmission of QoE reporting over SBR4, and SN supports the transmission of QoE reporting over SBR3. 
Observation 3: The SRB used by MN and SN needs to be clarified before discussing the reporting method. 
Proposal 5: It’s suggested to discuss the configuration method (MN and/or SN) of QoE measurement information, and analyze the reporting method and SRB based on the above configuration method.

Continuity of legacy QoE measurement
In the intra-5GC inter-RAT handover process, the QoE measurement functions supported by LTE and NR are different, and there are the following problems to ensure continuity:
-For handover from source gNB to target ng-eNB, more than one QoE measurement collection jobs may have been activated for a service type (e.g. streaming or MTSI) in the source gNB, but the target ng-eNB can only support one QoE measurement collection job for the service type.
-For handover from source ng-eNB to target gNB, how does the target gNB configure measConfigAppLayerID for the source ng-eNB is also a problem that needs to be analyzed?
Before discussing the above issues, we need to clarify whether the QoE measurement function supported by LTE needs to be enhanced, that is, expanding the service types of QoE measurement, supporting multiple QoE measurements, and so on. In our understanding, none of the above problems may exist if the QoE measurement function supported by LTE is enhanced. If the function of LTE remains unchanged, the above problems and the processing of measurement reporting in NR need to be considered.
Proposal 6: It’s suggested to discuss whether the QoE measurement function supported by LTE needs to be enhanced during the intra-5GC inter-RAT handover process.
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In previous sections, the following observations and proposals were made: 
Proposal 1: It’s suggested to introduce QoE configuration information (e.g., legacy QoE and RVQoE) and UE capability information for each service type (e.g., AR, MR and MBS).
Proposal 2: It is suggested to discuss whether UE always supports measurement under RRC_INACTIVE and RRC_IDLE states, and if not, discuss the method of UE indicating the above capabilities.
Proposal 3: It’s suggested that the method of configuring QoE measurement information be discussed based on option1 and 2 in the MBS service.
Proposal 4: It’s suggested to discuss whether legacy QoE and RVQoE need to report measurement reporting in different methods, and if so, discuss the QoE measurement reporting method based on real-time requirements.
Observation 1: Before discussing the information contained in the QoE measurement configuration, the configuration method of QoE measurement (MN and/or SN) needs to be clarified.
Observation 2: There may be some correlation between the reporting method and the configuration method of QoE. 
Observation 3: The SRB used by MN and SN needs to be clarified before discussing the reporting method. 
Proposal 5: It’s suggested to discuss the configuration method (MN and/or SN) of QoE measurement information, and analyze the reporting method and SRB based on the above configuration method.
Proposal 6: It’s suggested to discuss whether the QoE measurement function supported by LTE needs to be enhanced during the intra-5GC inter-RAT handover process.



 References
[1] [bookmark: _Ref31646358]RP-221803, Enhancement on NR QoE management and optimizations for diverse services, June, 2022
 
	4/4	
