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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 has some working assumptions. In this contribution, we will further discuss the remaining issues.
2. Discussion
2.1  QoE continuity
In the RAN3 meeting #119bis, RAN3 has the following work assumption:
WA: For HO from LTE/5GC to NR, there is no impacts to RAN3.
[bookmark: _GoBack]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.
· 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.  
· Keep the QoE measurement configuration when UE moves back to NR. 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. If it is the source node to decide which QoE measurement to keep, the source node may discard some QoE measurement configuration. Then when UE move back to NR node, the (new) NR node cannot configure these QoE measurements for UE. 
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.
According to the agreements of RAN2, only one QoE configuration can be kept. Therefore, the network needs to release other QoE measurements during handover. 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 our understanding, the main remaining issue for Rel-17 Leftover is threshold-based trigger for RAN visible QoE. Recently, RAN3 received a new LS from SA4 as follows:
	SA4 replied to RAN2 on their LS on buffer level threshold-based RVQoE reporting in S4-230684, confirming RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer. However, in SA4#124 meeting, SA4 has further discussed this problem and came to an understanding that buffer level on its own is not an appropriate information for RAN to be able to assist the application due to a variety of reasons, e.g.
· A higher buffer level may help reduce the probability of a playback stall, but may also increase the playback latency, so it’s a trade-off that needs to be balanced by applications. Different proprietary application mechanisms attempting to strike this balance may result in different application behavior for same buffer level or same content.
· Also, different applications (e.g. low-latency live vs. on-demand video applications) have very different behaviour of maintaining the buffer level.

Hence based on this, SA4 would like to update the reply sent in S4-230684, and does not confirm RAN2 preference that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18 based on the corresponding QoE configuration received from the AS layer. SA4 is considering appropriate alternatives for this purpose. SA4 requests RAN2 and RAN3 to take this information in account, and that SA4 will keep RAN2 and RAN3 updated on progress in this direction.



Based on SA4’s LS, we can found that it is not appropriate to introduce threshold-based trigger for buffer level. Specifically, a higher or lower buffer level does not necessarily correspond to a good or bad performance, but is a kind of tradeoff pending on specific application. Moreover, the buffer level on its own is not an appropriate information for RAN to assist the application, and SA4 does not confirm that application layer triggering of buffer level threshold-based RVQoE reporting can be supported in Rel-18. Therefore, it seems we RAN3 can stop further discussing the threshold-based trigger enhancement, but should not introduce such trigger in Rel-18. 
Proposal 3: Buffer level by itself is not a good RVQoE metric that can be useful to RAN, RAN3 should not introduce threshold-based trigger in R18.
Another remaining issue is 
	Further discuss and clarify the necessity of DU participation in assembling RVQoE configuration. 



We admit DU is the real consumer of RVQoE. We note that it was proposed by some company that ‘the DU can propose a reporting periodicity (and, possibly, a list of RVQoE metrics). Only after this is done, the CU configures the UE.’  However, we note that at the stage of configuration, there is no knowledge of QoS flow, so DU itself can also hardly decide which kind of RAN visible QoE configuration is desired. In addition, as commented by some company in the last meeting, in case of multiple gNB-DUs, CU can receive contradicted preference from different DUs, and hence confused about how to configure the UE.
Proposal 4: There is no need to let DU participate in assembling RVQoE configuration. 



[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: Buffer level by itself is not a good RVQoE metric that can be useful to RAN, RAN3 should not introduce threshold-based trigger in R18.
Proposal 4: There is no need to let DU participate in assembling RVQoE configuration. 
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