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1 Introduction
In this contribution, we discuss on QoE measurement continuity during inter-RAT handover.
2 Discussion
Rel-18 QoE WID [1] includes the following as one of objectives:

	4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The detailed objectives of the work item are as follows:

<…Skip…>
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].
<…Skip…>


In last meetings, RAN2 and RAN3 made the following agreements for QoE measurement continuity during inter-RAT handover.

	RAN2#121 (Feb 2023)

· QoE Measurement For Inter-RAT Handover

- RAN2 understanding is that for HO between LTE/5GC and NR, QoE continuity is done in AS layer (rather than APP 

- Agree on the principles of Option 3 and Option 4:

Option 3: For HO from NR to LTE/5GC, the UE can keep and continue measurements for only one configuration for a service type supported in LTE

Option 4: For HO from LTE/5GC to NR, the UE can keep and continue measurements for the ongoing configuration for a service type supported in NR

- Option 3 and Option 4 can be worked on in this WI only if there are no impacts to LTE specifications. Send LS to RAN3 and SA4 to inform them of RAN2 decisions. 1-week email discussion (Huawei) to draft the LS [215]. 

RAN3#119bis (Apr 2023)

· QoE Measurement For Inter-RAT Handover


- WA: For HO from LTE/5GC to NR, there is no impacts to RAN3.

RAN3#120 (May 2023)

· QoE Measurement For Inter-RAT Handover


- From NR to LTE, the source node adapts to the target node on deciding which one of the QoE configuration to keep. 

RAN3#121 (Aug 2023)
· QoE Measurement For Inter-RAT Handover

- QoE measurement continuity from NR to LTE/5GC and vice versa can be supported by the current Area Scope for QMC IE.

- The scenario where a UE is handed over from NR to LTE/5GC and then back to NR is not considered in the context of continuity of QoE measurements during intra-5GC inter-RAT HO.

- HO from LTE/5GC to NR can be supported without introducing any new IEs. 

RAN3#121bis (Oct 2023)
· QoE Measurement For Inter-RAT Handover
· Turn WA to agreement: For HO from LTE/5GC to NR, there is no impacts to RAN3.

· Turn WA to agreement and update as: From NR to LTE, the source node decides which one of the QoE configuration to keep.


RAN3 also sent an LS (i.e., R2-2311730):

	LS from RAN3 (R2-2311730)
1
Overall description

<Skip>

In addition, RAN3 would also like to inform RAN2 about the latest agreements reached during RAN3#121bis, on NR-DC, and inter-RAT mobility, including:

For NR-DC

· Release all SN configured QoE measurements during SN release

For Inter-RAT mobility

· For HO from LTE/5GC to NR, there is no impacts to RAN3

· From NR to LTE, the source node decides which one of the QoE configurations to keep

RAN3 thinks that the agreements on NR-DC and Inter-RAT mobility may require further RAN2 work, i.e., RAN2 needs to consider how to treat the unsent QoE report by UE during SN release, how UE release the other QoE measurements during the Inter-RAT handover.


RAN3 requests RAN2 to do further RAN2 work for inter-RAT handover. Therefore, RAN2 should discuss and make some progress on this meeting.
In LTE, a UE can be configured with up to one QoE configuration. However, NR allows a UE to be configured with multiple QoE configurations simultaneously (up to 16 in Rel-17). Assume that UE in a LTE cell has a single LTE QoE configuration. Source eNB may decide to handover the UE to target gNB by some reason (e.g., poor signal quality for the UE). In order to support continuity of LTE QoE configuration in NR cell, NW should be able to indicate UE to keep its QoE configuration even after handover to NR. Besides, NW should be also able to indicate UE to release the QoE configuration (e.g., target gNB may not support QoE measurement). If NW indicates to keep the QoE configuration, UE continues performing QoE measurement and report based on the QoE configuration. Otherwise (i.e., NW indicates to release the QoE configuration), UE stops performing QoE measurement and releases the QoE configuration.

There are two options for which message is used to introduce the indication abovementioned

· Option 1) The indication is introduced in MobilityFromEUTRACommand message, and source eNB can configure it.

· Option 2) The indication is introduced in RRCReconfiguration message (contained in MobilityFromEUTRACommand), and target gNB can configure it.

Between the two options, we prefer Option 2 rather than Option 1, as RAN2 agreed to avoid impact on LTE specification. In Option 2, the new indication is introduced in NR message (i.e., RRCReconfiguration) and the corresponding UE behavior when receiving the indication can be specified in TS 38.331.

Proposal 1. When handover from LTE to NR, NW can indicate to UE whether to keep or release LTE QoE configuration. The indication is introduced in RRCReconfiguration message (contained in MobilityFromEUTRACommand), and target gNB can configure it.

Now assume the handover from NR to LTE. UE in NR cell can have multiple QoE configurations. Source gNB may decide to handover the UE to target eNB by some reason (e.g., poor signal quality for the UE). In order to support continuity of NR QoE configuration of the UE in LTE cell, NW should be able to indicate UE to keep its QoE configuration even after handover to LTE. However, UE cannot keep more than one QoE configuration in LTE. Therefore, UE can be provided with at most one QoE configuration to keep and the other configurations to release. To implement this, NW may indicate UE whether to keep or release per each QoE configuration. Alternatively, as a more efficient manner, NW can only indicate at most one QoE configuration to keep. Then, the other QoE configurations not indicated by NW can be released by UE. If NW indicates UE to keep one of QoE configurations, UE can continue performing QoE measurement based on that QoE configuration, and UE should release the other QoE configurations. Otherwise (i.e., NW indicates no QoE configuration to keep), UE should release all of QoE configurations.

There are two options for which message is used to introduce the indication abovementioned.

· Option 1) The indication is introduced in MobilityFromNRCommand message, and source gNB can configure it.

· Option 2) The indication is introduced in RRCConnectionReconfiguration message (contained in MobilityFromNRCommand), and target eNB can configure it.

Between the two options, we prefer Option 1 rather than Option 2, since RAN2 agreed to avoid impact on LTE specification. In Option 1, the new indication is introduced in NR message (i.e., MobilityFromNRCommand) and the corresponding UE behavior when receiving the indication can be specified in TS 38.331. Besides, it is aligned with RAN3 agreement. i.e., source gNB decides and configures the indication.
Proposal 2: When handover from NR to LTE, NW indicates to UE at most one QoE configuration to keep. UE releases NR QoE configurations not indicated by NW. The indication is introduced in MobilityFromNRCommand message and source gNB can configure it.
3 Conclusion
Based on the above, RAN2 is requested to discuss on the following proposals:
Proposal 1. When handover from LTE to NR, NW can indicate to UE whether to keep or release LTE QoE configuration. The indication is introduced in RRCReconfiguration message (contained in MobilityFromEUTRACommand), and target gNB can configure it.

Proposal 2: When handover from NR to LTE, NW indicates to UE at most one QoE configuration to keep. UE releases NR QoE configurations not indicated by NW. The indication is introduced in MobilityFromNRCommand message and source gNB can configure it.
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