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1	Introduction
In Rel-18, one objective in the QoE measurement (WID RP-223488) is to support QoE continuity during intra-5GC inter-RAT handover for streaming and MTSI service.
· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].

In this document, we elaborate a possible way to fulfil the objective.
2	Discussion
2.1	Objective scope
RAN#98e hold a discussion on the objective to support QoE continuity during intra-5GC inter-RAT handover for streaming and MTSI service, resulting in the WID update (to RP-223488). It has been clarified that Rel-18 enhancements related to the continued support of QoE configuration for the two services shouldn’t be heading towards LTE specifications changes. In consequence, the agreed WID modified the list of impacted specifications by removal of the LTE specification (e.g.TS36.33)1.  With the help of that update, RAN2 and RAN3 work on the related Rel-18 enhancements should not target LTE RRC changes. 
Observation 1: 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.
2.2	Inter-RAT handover
Inter RAT handover is realized by the following steps:
- The Source RAT decides on the Handover and initiate Handover preparation (based on the UE’s measurement results) 
- The Source RAT provides the necessary configuration with the current and relevant UE configuration in the format required by the target RAT (according to TS38.413/TS36.413):
-	For handover preparation, the Source RAT issues a handover preparation request message (HANDOVER REQUIRED),  passing a Transparent Source to Target container with necessary information (Handover Preparation Information) to prepare the handover at the target side. 
-	The Target RAT prepares necessary radio resources
-	In the response, the Target RAT provides the necessary configuration to the Source RAT in the format required by the source RAT (RRC Reconfiguration) to acknowledge readiness at the target side (according to TS38.413/TS36.413)
-	The RRC Reconfiguration message from the Target RAT is delivered through the Source RAT via a Transparent Target to Source container, and is passed to the UE by the Source RAT in the handover command:
-		For handover command from 5G to 4G, the MobilityFromNRCommand message is used with targetRAT-MessageContainer (for targetRAT-type: eutra), containing RRCReconfiguration message encoded according to 36.331 syntax
- 	For handover command from 4G to 5G, the MobilityFromEUTRA message is used with Handover purpose and targetRAT-MessageContainer (for targetRAT-type:nr), containing RRCReconfiguration message encoded according to 38.331 syntax 
Observation 2: In the inter-RAT HO from 5G to 4G, the gNB needs to refer LTE specification to build the message to request the inter-RAT HO.
Observation 3: In the inter-RAT HO from 4G to 5G, the eNB needs to refer NR specification to build the message to request the inter-RAT HO.
The principles define generic way of handling RRC configuration continuity in handover, thus could be seen as regular mode of operation between inter-RAT handover involving eNB and gNB. However, for the UE’s QoE configuration, we note there is no accurate mapping of the LTE QoE configuration with NR QoE configuration, making a continued support for the QoE configuration in inter-RAT scenario even more sophisticated.

2.3	QoE configuration differences in E-UTRAN and NR
The configuration of application layer measurements for LTE is specified as follows (TS36.331):
measConfigAppLayer-r15		CHOICE{
			release					NULL,
			setup					SEQUENCE{
				measConfigAppLayerContainer-r15		OCTET STRING (SIZE(1..1000)),
				serviceType-r15						ENUMERATED {qoe, qoemtsi, spare6, spare5, spare4, spare3, spare2, spare1}
			}
		}	OPTIONAL,	-- Need ON	

measConfigAppLayerContainer
The field contains configuration of application layer measurements, see Annex L (normative) in TS 26.247 [90] and clause 16.5 in TS 26.114 [99]. The maximum number of configurations of application layer measurements that a UE supports is one regardless of serviceType.
Observation 4: LTE QoE configuration supports two service types: ‘qoe’ for streaming and ‘qoemtsi’ for MTSI and maximum one QoE configuration can be configured.
The configuration of application layer measurements for NR is specified as follows (TS38.331):
AppLayerMeasConfig-r17 ::=           SEQUENCE {
    measConfigAppLayerToAddModList-r17   SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayer-r17     OPTIONAL, -- Need N
    measConfigAppLayerToReleaseList-r17  SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasConfigAppLayerId-r17   OPTIONAL, -- Need N
    rrc-SegAllowed-r17                   ENUMERATED {enabled}                                                       OPTIONAL, -- Need R
    ...
}
MeasConfigAppLayer-r17 ::=           SEQUENCE {
    measConfigAppLayerId-r17             MeasConfigAppLayerId-r17,
    measConfigAppLayerContainer-r17      OCTET STRING (SIZE (1..8000))                                              OPTIONAL, -- Need N
    serviceType-r17                      ENUMERATED {streaming, mtsi, vr, spare5, spare4, spare3, spare2, spare1}   OPTIONAL, -- Need M
    pauseReporting-r17                   BOOLEAN                                                                    OPTIONAL, -- Need M
    transmissionOfSessionStartStop-r17   BOOLEAN                                                                    OPTIONAL, -- Need M
    ran-VisibleParameters-r17            SetupRelease {RAN-VisibleParameters-r17}                                   OPTIONAL, -- Cond ServiceType
    ...
}

Observation 5: NR QoE configuration supports up to 16 configurations for three different service types: ‘streaming’, ‘mtsi’ and ‘vr’.
As discussed in the previous section, a HO REQUIREMENT for continued QoE configuration needs to be determined by the ‘targetRAT-type’. If the eNB wants to indicate the QoE configuration for streaming service, it needs to map the service type to 38.331 syntax. If the gNB wants to indicate the QoE configuration for streaming service, it needs to map the service type to 36.331 syntax. For the 5G to 4G handover, additional complexity is brought by the NR Rel-17 enhancements that allow more simultaneous QoE configurations. The NR QoE configuration cannot be continued with the same number on LTE side and association to RRC id (that is further maintained across AS and Application layer) cannot be retained.
Observation 6: NR QoE configuration mapping to LTE QoE Configuration (and vice versa) brings burden to NW implementation.
Though, from RAN2 perspective, the mapping operation does not seem to impose changes to the RRC signalling and there is no standard restriction to facilitate the continuity in inter-RAT scenario:
Observation 7: The continuity of the QoE configuration in the inter-RAT HO does not require RRC signalling changes. 

2.4	Rel-18 enhancements
We observe that potential need for standard enhancement would concern detailed definition of related NW procedures  to ensure the continuity of the QoE configuration. The details would address NR vs. LTE QoE configuration mapping. I.e., the continuity of ‘qoe’ service type in LTE can be ensured by translating the QoE configuration to ‘streaming’ service type in NR. The ‘qoemtsi’ service type in LTE need to be translated to ‘mtsi’ service type in NR, and vice versa.
Given the intention to limit Rel-18 enhancements to NR specifications only, it seems questionable to define only one direction (5G to 4G) guideline. This would seem to leave only the option for NW implementation-based solution; Therefore, we propose:
Proposal 1:	A continued support for QoE measurements for streaming and MTSI service during intra-5GC inter-RAT handover is supported by NW implementation-based solution. 
3	Conclusion
This contribution has discussed how QoE configuration for streaming and MTSI services can be continued in 5GC inter-RAT handover and made the following observations:
Observation 1: 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.
Observation 2: In the inter-RAT HO from 5G to 4G, the gNB needs to refer LTE specification to build the message to request the inter-RAT HO.
Observation 3: In the inter-RAT HO from 4G to 5G, the eNB needs to refer NR specification to build the message to request the inter-RAT HO.
Observation 4: LTE QoE configuration supports two service types: ‘qoe’ for streaming and ‘qoemtsi’ for MTSI and maximum one QoE configuration can be configured.
Observation 5: NR QoE configuration supports up to 16 configurations for three different service types: ‘streaming’, ‘mtsi’ and ‘vr’.
Observation 6: NR QoE configuration mapping to LTE QoE Configuration (and vice versa) brings burden to NW implementation.
Observation 7: The continuity of the QoE configuration in the inter-RAT HO does not require RRC signalling changes. 
Based on which the following is proposed:
Proposal 1:	A continued support for QoE measurements for streaming and MTSI service during intra-5GC inter-RAT handover is supported by NW implementation-based solution. 




