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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meetings, RAN3 discussed the QoE continuity during Intra-5GC Inter-RAT handover and R17 leftover. In this contribution, we will further discuss the remaining issues.
2. Discussion
2.1  QoE continuity
In the RAN3#120, RAN3 discuss the handover from NR to LTE/5GC, but there is not conclusion.
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.
Discuss whether and how a source NR node for handover from NR to LTE/5GC can determine for which service type(s) the UE supports QoE measurements in LTE/5GC.

In legacy intra-RAT handover, it is the target node to decide whether the target node will keep the QoE measurement. For the signalling based QoE measurement, the source node sends all the signalling based QoE measurement information to the target node. For the management based QoE measurement, the source node sends parts of the management based QoE measurement information to the target node.
RAN3 has the WA that there is no impacts to RAN3 for handover from LTE/5GC to NR. Therefore it is target node to decide whether to keep QoE measurement.
 Observation 1: For HO from LTE/5GC to NR, it is target node to decide whether to keep the QoE configuration.
 For HO from NR/5GC to LTE/5GC, we think both source and target can decide which QoE configuration to be kept. If RAN3 wants to turn the WA to agreement, we should address the following problems:
· Only the target node knows whether UE support the QoE measurement in the target RAT. The source RAT node will not read the UE capabilities of other RATs. Therefore the NR node does not know whether UE supports the QoE measurement in LTE. In our understanding, there are some cases that UE support QoE measurement of one service type in NR but does not support the QoE measurement of the same service type in LTE. In this case, the source node cannot decide which QoE measurement to keep. In the last meeting, some companies argues that the source node can blindly select. In our views, it cannot ensure the continuity of QoE measurement during handover.
· Only the target node knows whether it receives the QoE measurement from OAM. In legacy QoE continuity during handover, the target node keeps one management based QoE measurement only when it has received this management based QoE measurement from OAM. We think the source node cannot decide which QoE measurement to keep. Some companies argued that OAM can inform the source node whether target node receives the QoE measurement from OAM. In our understanding, it will break the principle of R17 that OAM will only send the QoE measurement configuration to one node which will send the configuration to UE and increase the complexity of OAM.  
Proposal 1: For HO from NR/5GC to LTE/5GC, it is the target node to decide which QoE configuration to keep.
According to the agreements of RAN2, only one QoE configuration can be kept for handover from NR to LTE/5GC. Therefore, the network needs to release other QoE measurements during handover. The issue is how to inform UE which QoE configuration to be released.
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 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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Figure 1 Basic procedure during handover from NR to LTE

Proposal 2: For the handover from NR to LTE, NR node informs UE to release other QoE measurement and all the RAN visible QoE measurement in the NR format in MobilityFromNRCommand message. 
2.2  Rel-17 Leftover
In last meeting, RAN3 reached a minute regarding threshold-based trigger for RAN visible QoE, which is ‘The discussion on Threshold-based triggers for RAN visible QoE is suspend in RAN3 and whether further discussion is needed is pending on progress in RAN2 and SA4.’. 
Recently, RAN3 further received a new LS from SA4 [1] as follows:
	In SA4 reply LS to RAN2 and RAN3 on their LS on buffer level threshold-based RVQoE reporting in S4-231119, SA4 informed that appropriate alternatives for application layer triggering of buffer level threshold-based RVQoE reporting are being considered in SA4. SA4 has not identified any buffer level threshold-based RVQoE reporting mechanism and does not see any value in working further in this direction. SA4 would also like to point to the network assistance feature related to this problem in TS 26.501. RAN2 and RAN3 are requested to take this information in account.



Based on SA4’s LS, SA4 emphasized that there is no value to work further in buffer level threshold, and SA4 has not identified any buffer level threshold-based RVQoE reporting mechanism. By taking both this LS and the previously received LS into account, there is no value to work on threshold-based trigger any more. Therefore, it is proposed to not discuss threshold-based trigger as a type of RAN visible QoE enhancement anymore
Proposal 3: RAN3 should not discuss threshold-based trigger as a type of RAN visible QoE enhancement anymore.

Another important issue is assistance information, SA5 finally sends a reply LS to us in [2] as follows
	SA5 thanks RAN3 for the LS on the feasibility of introducing assistance information for handling of QoE reporting during RAN overload. 
SA5 has the following responses to RAN2's questions:
Q1: Can there be multiple types of consumers for receiving the QoE reports (pursuing the role of the MCE)? If yes, what are those potential consumers as supported by the current specifications?
A: No, SA5 does not specify the different types of consumers so far. Existing activation and deactivation procedures could be applied to any consumer. 
Q2: If the answer to the first part of  Q1 is “yes”, and if different consumers can have different priorities in receiving the QoE reports, is the OAM able to compare and rank by priority the preferences of different consumers or rank the consumers themselves? Can the OAM make the final decision regarding setting the reporting priorities? Can the OAM coordinate with the consumers and inform the consumers if the intended priority is not met?
A: see Q1. From SA5 point of view, even though there are no different types of consumers specified by SA5, it is useful to introduce a priority per QoE configuration as assistance information to the NG-RAN node.
Q3: Is there any other issue(s) related to sending such an explicit priority per QoE configuration as assistance information to the NG-RAN node?
A: The mechanisms of QMC defined in TS 28.405 does not support such priority per QoE configuration currently. SA5 think it is possible to introduce a priority per QoE configuration for one certain service type or QoE reference in case of the QoE reporting to an NG-RAN node that is in overload.
Q4: Can the OAM indicate the “type of consumer” (as in Q1) or “characteristics of reporting” (e.g., the loop cycle, reporting periodicity, expected number of reports or amount of data to be reported etc.) as assistance to the NG-RAN node in the QoE configuration?
A: Regarding the “type of consumer”, SA5 does not specify the different types of consumers as Q1 replied. Regarding the several attributes of example in “characteristics of reporting”, the definition of these attribute needs clarifies, for example, which measurement is the loop cycle used for? In addition, according to the current specification, for the reporting periodicity, it has been already defined in the QMC config file, the difference between the two needs to be clarified. For the expected number of reports or amount of data to be reported, SA5 think it is impossible to evaluate the data size and cannot indicate such values.


From which, we can conclude on several important points. 
· First, there is no multiple types of consumers defined in SA5. 
· Second, SA5 thinks it is useful and feasible to introduce a priority per QoE configuration as assistance information to the NG-RAN node.
· Third, SA5 thinks it is not appropriate/impossible/need further clarification to indicate type of consumer or characteristics of reporting e.g., the loop cycle, reporting periodicity, expected number of reports or amount of data to be reported etc.
Therefore, based on SA5’s response, we RAN3 should consider OAM as the main consumer for QoE reports and agree to only introduce priority of the application layer measurement configuration as assistance information of QoE measurements in case of overload scenario.
Proposal 4: Introduce a priority per QoE configuration as assistance information to the NG-RAN node in case of the QoE reporting to an NG-RAN node is in overload
More specifically, in our view, the priority can be defined with different values from 1 to 15, with 1 as the highest priority and 15 as the lowest priority. After RAN receiving different values of priority, RAN can take it into account to decide first report which QoE report in overload. Also, we think the priority should only be used by RAN side, and there is no need to forward it to UE.
Proposal 5: The priority can be defined as different values range from 1 to 15, with 1 as the highest priority and 15 as the lowest priority.
Proposal 6: The priority should only be used by RAN side and there is no need to be further transferred to UE side.
The corresponding LS Out is shown in [3].
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: For HO from LTE/5GC to NR, it is target node to decide whether to keep the QoE configuration.
Proposal 1: If we let source to decide which QoE configuration to keep, we should address the above mentioned issues, e.g. how source node know whether UE support the QoE measurement in LTE.
Proposal 2: For the handover from NR to LTE, NR node informs UE to release other QoE measurement and all the RAN visible QoE measurement in the NR format in MobilityFromNRCommand message. 
Proposal 3: RAN3 should not discuss threshold-based trigger as a type of RAN visible QoE enhancement anymore.
Proposal 4: Introduce a priority per QoE configuration as assistance information to the NG-RAN node in case of the QoE reporting to an NG-RAN node is in overload
Proposal 5: The priority can be defined as different values range from 1 to 15, with 1 as the highest priority and 15 as the lowest priority.
Proposal 6: The priority should only be used by RAN side and there is no need to be further transferred to UE side.
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