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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the WID [1] of R18 QoE, the objectives include the continuity of QoE measurement during intra-5GC inter-RAT handover.
	· Support the continuity of legacy QoE measurement job for streaming and MTSI service during intra-5GC inter-RAT handover process [RAN2, RAN3].


 In this last RAN2 meeting, RAN2 discussed this objective and sent the LS [2] to RAN3. In this contribution, we will discuss this objective based on the LS [2] from RAN3 views.
2. Discussion
According to the LS [2] from RAN2, RAN2 has agreed two options without impacts on LTE specifications.
	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. 



In the last meeting, RAN3 has the following agreements:
WA: For HO from LTE/5GC to NR, there is no impacts to RAN3.
To be discussed in next meeting:
For HO from NR to LTE/5GC case, identify the impact on RAN3
In this contribution, we focus on the HO from NR to LTE/5GC case.
2.1  QoE continuity
In R17, the source node only sends the configuration container of signalling based QoE to the target node. In our understanding, the intra-5GC inter-RAT handover should also use the same principle.
Proposal 1: For the QoE continuity during intra-5GC inter-RAT handover, only the signaling based QoE measurement configuration container will be included in the XnAP handover request message.
In the following, we will provide the analysis for the two options based on the agreements from RAN2. 
2.2  Option 3
In LTE, the network can only configure one QoE measurement of streaming or MTSI service for an UE. But in NR, the network can configure more than one QoE measurements for one same UE. Therefore in option 3, the network needs to decide which QoE measurement is kept after the handover. It is straightforward that only the QoE measurement for streaming or MTSI service can be kept. 
The next issue is which node to decide. There are two options.
Option 3-1: Target LTE node decides which QoE measurement will be kept.
Option 3-2: Source NR node decides which QoE measurement will be kept.
If one QoE measurement is kept after handover, UE continues to report the QoE results to LTE node. It will have impact on the overload of LTE node. Therefore we think it is better for LTE node to decide. Also the source NR node does not know whether the target LTE node supports the QoE measurement. In addition, when the source NR node only configures the management based QoE measurements for UE, the source NR node does not know which management based QoE measurement has been received by the target LTE node from OAM. Therefore it is difficult for the source NR node to decide which QoE measurement will be kept, and we suggest that the target LTE node to decide which QoE measurement will be kept. 
In some cases, UE will move back to NR node from LTE node. In these cases, the (new) NR node can again configure other QoE measurements for UE. We hence suggest the source NR node sends all the signalling based QoE measurements configuration container to target LTE node and the target node send all these signalling based QoE measurements to new target NR node if UE moves back to NR node. 
According to the above agreements of RAN2, only one QoE configuration can be kept. Therefore the network needs to release other QoE measurements. In LTE specification, the network can only release all the QoE measurements. RAN2 has decided that the objective should have no impacts to LTE specification. We suggest that NR node sends the release command of other QoE measurements in the inter-RAT handover command in NR format. In order to let NR node to know which QoE measurements will be kept, we think the target LTE node can inform the source NR node explicitly in XnAP. In this way, we only need to modify the TS 38.423.
Also the RAN visible QoE is only supported in NR. The network needs to release all the RAN visible QoE measurement.

ASN.1 design in LTET specification
	
[[	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	
		ailc-BitConfig-r15				BOOLEAN							OPTIONAL,	-- Need ON
		bt-NameListConfig-r15		BT-NameListConfig-r15					OPTIONAL,	--Need ON
		wlan-NameListConfig-r15		WLAN-NameListConfig-r15					OPTIONAL		--Need ON
	]],
The basic procedure is shown in Figure 1.
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[bookmark: _Ref131341243]Figure 1 Basic procedure in Option 3

Proposal 2: In option 3, we suggest the followings:
· Source NR node sends all the signalling based QoE measurement configuration container to target LTE node. When UE moves back to NR node, LTE node sends back all the signalling based QoE measurement configuration container to NR node. 
· Target LTE node decides which QoE measurement will be kept and explicitly informs the source NR node the decision in XnAP. 
· NR node informs UE to release other QoE measurement and all the RAN visible QoE measurement in the NR format in MobilityFromNRCommand message. 
[bookmark: _Hlk99778236]The next issue is about how the target LTE node knows which QoE measurement has been configured by the source NR node.  In R17 QoE, RAN3 has introduced the Measurement Configuration Application Layer ID for each QoE measurement in the handover request. This measurement configuration application layer ID is allocated when the RAN configures the QoE measurement for UE. Therefore the target LTE node can know which QoE measurement has been configured by the source NR node.
Observation 1: In option 3, the target LTE node can know which QoE measurement has been configured by the source NR node based on the presence of Measurement Configuration Application Layer ID in the handover request message.
Another issue is whether the target LTE node need to configure the QoE measurement which will be kept during the handover. In LTE, the UE will send the QoE results to LTE node only when LTE has configured the QoE measurement for UE.
	36.331 specification:
Upon initiating the procedure, the UE shall:
1>	if configured with application layer measurement, and SRB4 is configured, and the UE has received application layer measurement report information from upper layers:
2>	set the measReportAppLayerContainer in the MeasReportAppLayer message to the value of the application layer measurement report information;
2>	set the serviceType in the MeasReportAppLayer message to the type of the application layer measurement report information;
2>	submit the MeasReportAppLayer message to lower layers for transmission via SRB4.


Therefore we suggest the target LTE node configures the QoE measurement which will be kept in the LTE RRC connection reconfiguration message included in Mobility MobilityFromNRCommand message. Then the UE can report the QoE measurement result according to the current description in LTE specification.
According to the current SA4 specification, the QoE measurement in the application layer will not be affected by the new QoE measurement configuration. Therefore the QoE measurement continuity in application layer can also be guaranteed.

	The QoE configuration shall only be evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. This includes evaluation of any filtering criteria such as by geographical area. Client evaluation of all measurement and reporting criterias for an ongoing QoE session shall be unaffected by any QoE configuration changes received during that session – i.e., any changes to the QoE configuration shall only affect QoE sessions started after these configuration changes have been received.



Proposal 3: In option 3, for the QoE measurement to be kept, the target LTE node configures this QoE measurement in the LTE RRC connection reconfiguration message included in MobilityFromNRCommand message.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Proposal 1: For the QoE continuity during intra-5GC inter-RAT handover, only the signaling based QoE measurement configuration container will be include in the handover request XnAP message.
Proposal 2: In option 3, we suggest the followings:
· Source NR node sends all the signalling based QoE measurement configuration container to target LTE node. When UE moves back to NR node, LTE node sends back all the signalling based QoE measurement configuration container to NR node. 
· Target LTE node decides which QoE measurement will be kept and explicitly informs the source NR node the decision in XnAP. 
· NR node informs UE to release other QoE measurement and all the RAN visible QoE measurement in the NR format in MobilityFromNRCommand message. 
Observation 1: In option 3, the target LTE node can know which QoE measurement has been configured by the source NR node based on the presence of Measurement Configuration Application Layer ID in the handover request message.
Proposal 3: In option 3, for the QoE measurement to be kept, the target LTE node configures this QoE measurement in the LTE RRC connection reconfiguration message included in MobilityFromNRCommand message.
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