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1	Introduction
In Rel-18, one objective in the QoE measurement WI is to support QoE continuity during intra-5GC inter-RAT handover for streaming and MTSI service. RAN2 has progressed after discussion in RAN2-121 meeting with agreements below and sent LS to RAN3 and SA4 [1]. 
	RAN2 discussed the objective and made the following agreements:
1: RAN2 understanding is that for HO between LTE/5GC and NR, QoE continuity is done in AS layer (rather than APP layer), that means the QoE measurement continuity in application layer may not be guaranteed.
2: 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
3: Option 3 and Option 4 can be worked on in this WI only if there are no impacts to LTE specifications. 



RAN3 reached agreements on the topic and shared it to RAN2 in LS [2]. RAN2 is expected to discuss how UE release the QoE measurement which is not to be continued during the inter-RAT handover.
	Excerpt from RAN3 LS R3-235912:
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
[bookmark: _Hlk148021891]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.



This contribution will address the issue raised by RAN3 and continue the discussion on detailed impact to NR specification to support inter-RAT QoE continuity. Additionally, we elaborate more on the UE capabilities aspects for the Rel-18 QoE enhancement WI. 
2	Discussion
2.1	QoE continuity during inter-RAT HO
Since the QoE configuration supported in E-UTRAN and NR is different, the configuration adaptation should be supported in order to support QoE measurement continuity for intra-5GC inter-RAT handover. RAN2 agreed the basic principles of Option3 (i.e., only one QoE configuration can be kept and continued after handover from NR to LTE) and Option4 (the ongoing QoE configuration in LTE can be kept and continued after handover from LTE to NR). 
In details, for inter-RAT handover, as defined in TS38.300, the source RAT decides on the preparation initiation and provides the necessary information to the target RAT in the format required by the target RAT. When the HO triggered from NR to LTE/5GC, the source RAT(NR) needs to refer LTE specification to build the message to request the inter-RAT HO. This means the source gNB needs to select one configuration for a service supported in LTE among the maximum 16 configurations configured in NR, and then build the Handover Preparation Information message including the selected QoE configuration. The target RAT(LTE) generate one LTE QoE configuration based on the received configuration from the source NR. Then, the LTE QoE configuration is delivered to the source NR via a transparent container, and is passed to the UE by the source RAT in the handover command (MobilityFromNRCommand). The signalling procedure can be illustrated as Figure1 below.
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Figure 1: Inter-RAT HO from NR to LTE following principle of Option3
In our understanding, it is up to source NR implementation to select a proper QoE configuration to be continued in LTE. And it is up to the target LTE eNB to decide whether the selected QoE configuration can be accepted or rejected. In other words, from RAN2 perspective, the mapping operation does not impose changes to the RRC signalling and there is no standard restriction to facilitate the continuity in inter-RAT scenario. Similarly, when the HO triggered from LTE/5GC to NR, the situation is similar.
Observation 1: The continuity of the QoE configuration in the inter-RAT HO does not require RRC signalling changes.
From UE’s point of view, the left issue is how the UE handle the “stored” QoE configurations configured by the source RAT. Due to UE application layer (AL) doesn’t have clue on Inter-RAT HO happened in UE AS layer (e.g., NR AS switching to LTE AS), if there is not any informing from UE AS to UE AL, the previously NR configured QoE measurement will be still running in UE AL especially in case relative service is ongoing after handover, resultantly UE AL may send NR’s QoE reporting data with associated QoE’s RRC ID to UE LTE AS that leads to undefined UE behaviour in LTE AS. According to the clarification from RAN#98e, no LTE specifications changes are expected to support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover, which means there should have no change to LTE AS behaviour. In this sense, the NR AS should inform the UE AL to stop the QoE collection for the previous configured QoE configurations. 
Proposal 1a: For the inter-RAT Handover from NR to LTE, the source (NR) side should handle the (NR) QoE configurations previously configured in the UE.
After the UE received the MobilityFromNRCommand from source NR node, the LTE RRCConnectionReconfiguration message will be contained. If the LTE QoE configuration is included in the LTE RRCConnectionReconfiguration message, the UE LTE AS can inform the UE AL to configure the (new) QoE measurement collection accordingly. For the previously NR configured QoE configuration ‘stored’ in the AL, we think the UE NR AS layer should inform the AL to release them.
Proposal 1b: For the inter-RAT Handover from NR to LTE, the UE NR AS layer should inform AL to release the previously configured (NR) QoE configurations when the UE received the MobilityFromNRCommand from source gNB.
Similarly, when the UE handover from LTE/5GC to NR, the source RAT(LTE) needs to refer NR specification to build the message to request the inter-RAT HO. This means the source ng-eNB needs to build the Handover Preparation Information message including the ongoing LTE QoE configuration (if any) for a service type supported in NR. The target RAT(NR) generate one NR QoE configuration based on the received configuration from the source LTE. Then, the NR QoE configuration is delivered to the source LTE via a transparent container, and is passed to the UE by the source RAT in the handover command (MobilityFromEUTRACommand). After the UE received the MobilityFromEUTRACommand from source LTE node, the NR RRCReconfiguration message will be contained. If the NR QoE configuration is included in the NR RRCReconfiguration message, the UE NR AS can inform the UE AL to configure the (new) QoE measurement collection accordingly. 
For the previously LTE configured QoE configuration ‘stored’ in the AL, there are two options on how to handle that:
· Option1: UE LTE AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE received the MobilityFromEUTRACommand from source eNB.
· Option2: UE NR AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE decoded the NR RRCReconfiguration message contained in the MobilityFromEUTRACommand from source eNB.
Option1 is aligned with the principle of Proposal 1a/1b for inter-RAT HO from NR to LTE, however it has impact to LTE specification at least in the inter-RAT handover procedure. Option2 has no impact to LTE specification, instead it may need to modify NR specification. As discussed in previous section, if LTE specification impact is not expected in this WI, Option2 should be selected while it will cause different UE behaviour on QoE configuration release for inter-RAT from NR to LTE and from LTE to NR.
Proposal 2: For the inter-RAT Handover from LTE to NR, RAN2 to discuss how to handle the (LTE) QoE configurations previously configured in the UE. Candidate options include:
· Option1: UE LTE AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE received the MobilityFromEUTRACommand from source eNB.
· Option2: UE NR AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE decoded the NR RRCReconfiguration message contained in the MobilityFromEUTRACommand from source eNB.

2.2	UE capabilities
RAN2-123bis discussed the UE capabilities for QoE and reached below agreements.
	RAN2-123bis agreements:
· For non-RedCap UE, minimum memory requirement for IDLE/INACTIVE reports is 64KB. This memory is in addition to 64KB used for QoE report storage during pause. 
· FFS For RedCap/eRedCap UE, the minimum requirement is 64 KB total for both IDLE/INACTIVE and paused reports
· Introduce an optional UE capability indicates whether UE supports 128, 256, 512 and 1024KB buffer size.
· Wait for RAN3 conclusion on whether there is some difference for QoE treatment for MBS and unicast
· Introduce UE capability of supporting QoE configuration in NR-DC framework with radio access capability parameter. 
· Introduce UE capability of supporting SRB5 for QoE reporting with radio access capability parameters.



In the post-meeting email discussion, it is open whether AR/MR QoE capability should be introduced in Rel-18.
In terms of AR/MR QoE in Rel-18, SA4 is working on a SID FS_ARMRQoE (Study on AR and MR QoE Metrics).  Accordingly, TR 26.812 includes the latest progress from SA4. Furthermore, TS 26.119 also specified the QoE metrics observation points and relevant KPIs that are dedicated to AR/MR, under the WID MeCAR (Media Capabilities for Augmented Reality). However, QoE metrics for AR/MR is not specified yet and expected to be defined in the future. In other words, we understand till now there is no QoE metric defined for AR/MR in Rel-18. Based on that, we assume there is no need to introduce the AR/MR QoE capability in Rel-18.
Proposal 3: No need to introduce UE capability for AR/MR QoE in Rel-18.

3	Conclusion
This document has made the following observations:
Observation 1: The continuity of the QoE configuration in the inter-RAT HO does not require RRC signalling changes.
And proposed the following:
Proposal 1a: For the inter-RAT Handover from NR to LTE, the source (NR) side should handle the (NR) QoE configurations previously configured in the UE.
Proposal 1b: For the inter-RAT Handover from NR to LTE, the UE NR AS layer should inform AL to release the previously configured (NR) QoE configurations when the UE received the MobilityFromNRCommand from source gNB.
Proposal 2: For the inter-RAT Handover from LTE to NR, RAN2 to discuss how to handle the (LTE) QoE configurations previously configured in the UE. Candidate options include:
· Option1: UE LTE AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE received the MobilityFromEUTRACommand from source eNB.
· Option2: UE NR AS layer should inform the AL to release the ‘stored’ QoE configuration when the UE decoded the NR RRCReconfiguration message contained in the MobilityFromEUTRACommand from source eNB.
Proposal 3: No need to introduce UE capability for AR/MR QoE in Rel-18.
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