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1 Introduction
The [Post116bis-e][082][QoE] Open Issues (China Unicom) in R2-2202043 discussed the following open issues, for which solutions directions are not concluded:
· QoE mobility handling (related to RAN3 LS in R3-221270
· Pause/Resume handling during HO.
In this contribution, we provide observations and proposals for the above open aspects. 
2 Discussion
2.1	QoE/MDT alignment
For NR QoE mobility handling, RAN3 has discussed in particular management based QoE during intra-system intra-RAT handover and liaised RAN2 in R3-221270 with the following agreements:
RAN3 has discussed management based NR QoE mobility in Rel-17, and decided to support management based QoE mobility continuity during intra-system intra-RAT handover. The following related agreement was made:
The following information about an m-based measurement configuration should be explicitly passed to the target during handover:
The Measurement Configuration Application Layer ID corresponding to the QoE Reference
MDT Alignment info
MCE IP address.
WA: Measurement status. 
As for management-based configuration the continuity of radio configuration is a new requirement. Taking MDT framework as a relevant example, the management-based configuration was not supposed to be propagated during handover, due to the fact that “management” aka. “area” based configuration targets a specific area, with no need to span across different cells by inter-nodes coordination. In case the core network or OAM intends to span the configuration across neighbouring nodes, it can provide the original configuration to the nodes, without the need to further ensure the continuity. 
The RAN3 LS assume that the identified information should be passed during handover. However, none of the information is explicitly required from the UE. At the same time, the MDT alignment is further clarified in the LS in R3-221243:
To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, the start time and end time of the QoE measurement, in addition to the Trace Reference and Trace Recording Session ID, needs to be added to the QoE measurement report at the NG-RAN node
UE assisted solution can be used for MDT-QoE alignment. UE can indicate to NG-RAN via a flag whether a QoE measurement session started/ended. If the NG-RAN knows there is an MDT configuration associated with a QoE configuration (e.g., upon receiving NG-RAN Trace ID in the QoE configuration from OAM), 

Observation 1: To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, RAN3 requires the start time and end time of the QoE measurement from the UE.
The indication about “start” of the QoE session is already specified by SA4 and SA5 (TS 28.405 for LTE):
8.	The application layer sends the AT command +CAPPLEVMR including a recording session indication indicating that a session has started to the access stratum.
The indication about “stop” is not existing in the aforementioned specification. Though, the relevant procedure is specified as follows:
The Access stratum sends +CAPPLEVMC AT command [5] to the application with the discard request. The application stops the recording session and stops recording of the requested information
Observation 2: The UE RRC assistance information required for RAN3 mechanism for MDT/QoE alignment is feasible, if the RRC layer receives the Recording Session Indication from the Application layer.
For completeness of the solution, RAN2 has to inform CT1 and SA4 about the need to:
· specify QMC session start and session stop in NR,
· forward QMC session start and session stop to access stratum.
Alternatively, without cross-WGs specification impacts, one could think the session start is understood by the UE immediately upon receiving the QMC configuration and passing it onward to Application Layer. Though, even if the application layer receives a QMC configuration, it doesn’t imply that there is application session immediately started.  Hence, in any case, coordination with SA4 is required for completeness of the functionality:
Proposal 1: RAN2 to discuss the need to inform CT1 and SA4 about the RAN3 requirement to:
· identify or specify QMC session start and session stop in NR,
· forward QMC session start and session stop to access stratum.

2.2	QoE reporting Pause/Resume at HO
The Open Issue list in R2-2202043 identified the following open issue:
· Whether and how the gNB resumes or pauses QoE reporting during HO and RRC resume.

Generally, it is not expected by an operator that all UEs paused in one cell, and handed over, would bring worse overload situation to the other cell. Thus, the Target node should be aware of the paused QoE UE. However, QoE report data size and report periodicity are controlled by UE application layer. Neither Source gNB nor Access Stratum know how many data reports stored in UE AS buffer and when the UE AS buffer will reach to full. There is no mechanism to let UE report its buffer occupied status to gNB after QoE report is paused. Furthermore, it was agreed that one UE can be configured with multiple QoE measurements, it will increase the uncertainty of QoE being subject to handover (whether it brings overload to the target). 
pauseReporting flag is known by the source node, but its forwarding to the target node upon decision about triggering handover due to radio conditions, does not help to identify actual QoE status.
Observation 3: pauseReporting flag is not sufficient information for the target node during HO.
More preferred from the network side to control the overload would be to know when the UE QoE buffer is approaching it full size. Knowing the status of the AS memory reserved for QoE reports the before handover decision about can help in overload and related handover decision. If the source is made aware which the paused UEs are approaching maximum size of the reserved memory, it can either decide to resume and retrieve the data or handover to another gNB. 
This requires the UE Access Stratum, once paused by the QoE configuration IE (AppLayerMeasConfig) with pauseReporting flag set to “True”, starts to buffer QoE reports provided by the UE’s Application Layer, and monitors whether the stored data size does not exceed the allowed memory. Since the agreed minimum value for storing QoE reports in Access Stratum is 64KB it can be either the value associated with the minimum, or left to implementation, in case there would UEs with greater memory reserved for the feature. 
Proposal 2: The UE provides the gNB with QoE pause status to a (source) gNB when its AS buffer is approaching to full. 
This notification can help the source gNB to make a decision about UE’s handover procedure to ensure no lost of QoE report data happens in overload case or/and no  overload situation is created upon handing over all paused UEs to the target.
Proposal 3: The QoE pause status report is passed in the HO to the target node. 

3 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this contribution, we have made the following proposals:
Observation 1: To enable time alignment between an already ongoing Immediate MDT and a QoE measurement started later, RAN3 requires the start time and end time of the QoE measurement from the UE.
Observation 2: The UE RRC assistance information required for RAN3 mechanism for MDT/QoE alignment is feasible, if the RRC layer receives the Recording Session Indication from the Application layer.
Proposal 1: RAN2 to discuss the need to inform CT1 and SA4 about the RAN3 requirement to:
· identify or specify QMC session start and session stop in NR,
· forward QMC session start and session stop to access stratum.
Observation 3: pauseReporting flag is not sufficient information for the target node during HO.
Proposal 2: The UE provides the gNB with QoE pause status to a (source) gNB when its AS buffer is approaching to full. 
Proposal 3: The QoE pause status report is passed in the HO to the target node. 




