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Introduction
In this paper we discuss the enhancements of Rel-17 QoE and RVQoE features, namely:
· DU participation in RVQoE measurements and reporting.
· Trigger-based RVQoE reporting.
· QMC continuity upon intra-5GC inter-RAT mobility.
A TP for QoE BL CR for TS 38.473 is provided in the Annex.

DU participation in RVQoE measurements and reporting
We discuss the following issues:
· Deactivation of RVQoE reporting towards the DU.
· DU participation in generating the RVQoE configuration.

Deactivation of RVQoE reporting towards the DU
The RAN3#119 and RAN3#119-bis-e meeting notes capture the following:
Introduce the deactivation of RAN visible QoE information transfer via F1. No need to introduce pause/resume mechanism in Release 18.
WA: A class-2 procedure is used for DU to deactivate the RVQoE reporting over F1AP. 
Further discuss the details of the procedure used for RVQoE deactivation over F1, e.g., legacy or new procedure, UE associated or non-UE associated signaling.
The procedure under discussion should convey an indication to the CU to deactivate the RVQoE information transfer towards the DU. With respect to the above, we propose that the new procedure is:
· A newly defined procedure: Except for the DU-CU Radio Information Transfer, the class-2 procedure names in TS 38.473 are quite feature-specific. Given that the intention with the present procedure is not to carry any radio information, it seems reasonable to define a new QMC-specific procedure.
· A UE-associated procedure: It makes no sense to define a non-UE-associated procedure because its effect would, in that case, be that no RVQoE reports from any UE are wanted. This is not the intention of the agreement.
Proposal 1: Introduce a new class-2 F1AP UE-associated procedure to control the transfer of RVQoE information from the CU to the DU.
An example of the new UE-associated procedure QoE Information Transfer Control is shown below and proposed in a TP for QoE BL CR for TS 38.473, presented in the Annex. 



The RAN3#119-bis-e meeting notes also state the following: 
RAN3 should discuss whether the deactivation of RVQoE reporting over F1 is performed per RVQoE configuration or not. 
We think that the deactivation of RVQoE reporting should be per RVQoE configuration. Otherwise, the indication would mean that the DU does not want any RVQoE reports, for any service type from this UE, which would not make any sense whatsoever.
Proposal 2: The deactivation of RVQoE reporting over F1 is per RVQoE configuration.
In fact, we notice that the F1AP QOE INFORMATION TRANSFER message defined in Rel-17 does not contain any QoE reference. This may lead to a paradoxical situation that the DU has no idea for which service type and QoE reference it is receiving an RVQoE report. Note that the RVQoE metrics defined in Rel-17 may pertain to both the VR and DASH service types. Given that a UE may be simultaneously configured for both VR-related and DASH-related RVQoE measurements, the above paradoxical scenario is possible. Hence, a an introduction of the QoE reference into the F1AP QOE INFORMATION TRANSFER message is needed as well.
The RAN3#119-bis-e meeting notes also capture the following TBC:
Clarify whether the DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session
The deactivation request should apply only to the present session. The DU could be uninterested in RVQoE reports for pertaining to a QoE reference for various reasons. One of the reasons could be that, after receiving several RVQoE reports, the DU concludes that the “situation” with the present application session is as expected, and it may want to allocate its resources to monitoring the sessions that are in a more challenging situation. On the other hand, just because the RVQoE in the present session is as expected, it by no means implies that the RVQoE in subsequent sessions pertaining to that same QoE reference will also be good. So, at the beginning of every application session subject to RVQoE measurements, the CU should consider whether it should send the RVQoE measurement results to the DU. If the DU is not interested in receiving the RVQoE reports, it can always deactivate the reporting. This is fully in line with the legacy principles.
Proposal 3: The-DU triggered deactivation of RVQoE reporting over F1 pertains only to the present application session.
DU participation in generating the RVQoE configuration
The following is to be further discussed in RAN3:
DU participation in assembling the RVQoE configuration.
Scheduling optimization at the DU was one of the main reasons for introducing, not only the F1AP QoE Information Transfer procedure, but the entire RVQoE concept in Rel-17. In fact, depending on the use case, it might be that the DU is the only consumer (or the main consumer) of RVQoE reports, meaning that it is appropriate to let the DU have a say in assembling the RVQoE configuration. 
Nevertheless, the Rel-17 specifications do not allow the DU to participate in generating the RVQoE measurement configuration. This contradiction should be addressed in Rel-18.
For RVQoE measurements, the CU receives a list of available RVQoE metrics (from the CN in case of s-based QoE, or from the OAM in case of m-based QoE). The CU configures the UE with the RVQoE metrics to be reported and, optionally, with a reporting periodicity. Even if the RVQoE metrics defined as of today are only two, the reporting periodicity is an essential parameter, and we think that the DU should at least be able to have a say on this configuration parameter. So, let us consider the following options:
Alt1: The CU configures the reporting periodicity without consulting the DU. The DU can understand what the reporting periodicity is only after receiving two consecutive RVQoE reports (reporting periodicity = time elapsed between the two reports). If the reporting periodicity is appropriate (from the DU’s point of view) then no action is needed. If not, the DU can indicate its preferred reporting periodicity to the CU and the CU can reconfigure the UE with a new (updated) reporting periodicity. This approach is very simple, but has some severe limitations when the reported periodicity selected by the CU is not appropriate for the DU:
· The session may be completed when the second report arrives, meaning that the reports are pretty much wasted from the DU’s point of view.
· The network needs to send to the UE two RRCReconfiguration messages: one to configure the RVQoE measurements, and another one to re-configure it, if needed.
If we consider that more RVQoE metrics will be available in the future, then these same limitations are also applicable when the RVQoE metrics of interest for the DU are not identical to the ones selected by the CU.
Alt2: The CU does not configure the reporting periodicity. In this case, the RVQoE reports will be sent according to the reporting interval specified at the application layer. However, this parameter is optional (see table below from TS 26.247). If the reporting periodicity is not indicated in the XML file, the RAN will not be able to infer it from consecutive RVQoE reports because only one RVQoE report will be sent by the UE at the end of the session. In this case, configuring the RVQoE is de facto of no use for the DU.
	
	@reportinginterval
	O
	Indicates the time(s) reports should be sent. If not present, then the client should send a report after the streaming session has ended. If present, @reportingInterval=n indicates that the client should send a report every n-th second provided that new metrics information has become available since the previous report. For each report sent, only the newly collected information since the previous report shall be reported.



Alt3: The CU configures the reporting periodicity after consulting the DU. In this case, the DU can propose a reporting periodicity (and, possibly, a list of RVQoE metrics). Only after this is done, the CU configures the UE. This can be realized with a new F1AP class-1 procedure, where the CU indicates to the DU the available QoE metrics and the reporting periodicity that it intends to use. The DU confirms the proposal or suggests some changes. Finally, the CU configures the UE. It is reasonable that the CU, being the function in charge of configuring the UE, maintains the possibility to accept or discard the suggestions received from the DU. An example of the new F1AP UE-associated QMC Coordination class-1 procedure is shown in the figure below.


Alt3 has some clear advantages over the other options, and it is our preferred choice, since: 
· The DU, as the consumer of RVQoE results, can at least express its preference with respect to receiving the RVQoE reports.
· No signalling is wasted to transfer the unwanted RVQoE reports.
· The UE needs to be configured only once, rather than twice (as opposed to Alt1).
Proposal 4: Introduce a new class-1 UE-associated F1AP procedure) initiated by the CU, where:
· The CU indicates to the DU the available RVQoE metrics and the intended reporting periodicity.
· The DU indicates to the CU its preferred available RVQoE metrics and its preferred reporting periodicity.
Overall, we support the following F1AP procedures to handle QMC configuration and reporting in Rel-18:
· One (Rel-18) class-1 procedure (e.g., QMC Coordination) initiated by the CU, used to assemble the RVQoE configuration.
· One (Rel-17) class-2 procedure, QoE Information Transfer, to transfer RVQoE reports from CU to DU
· One (Rel-18) class-2 procedure (e.g., QoE Information Transfer Control) initiated by the DU, and used to notify the CU to deactivate the transfer of RVQoE reports towards the DU.
A TP adding the two Rel-18 procedures above is provided in the Annex.
Proposal 5: Agree the TP for QoE BL CR for TS 38.473 in the Annex.

Threshold-based RVQoE reporting 
In this section we discuss the enhancements for RVQoE configuration needed to support
· The entry condition for threshold-based RVQoE reporting.
· The exit condition for threshold-based RVQoE reporting.
· The format of buffer level threshold in RVQoE reports.

The “entry conditions” for threshold-based RVQoE reporting
RAN3 needs to discuss the “entry” conditions for threshold-based triggered RVQoE reporting, according to the following RAN3#119-bis-e agreement and TBC:
Discuss whether threshold-based buffer level reporting starts: i) when buffer level is greater than a threshold or ii) when buffer level is below a threshold or iii) when buffer level is between two thresholds.
Further discuss whether to introduce TTT (time to trigger) for threshold-based triggers.
We think that the start of the threshold-based RVQoE reporting can be associated to two main scenarios: 
· Scenario 1 (Poor RVQoE): The user experience (according to the measured buffer level) has become poor, and some RAN intervention is needed, e.g., to provide additional scheduling resources for the UE. A simple way to detect this is that the buffer level is lower than a certain threshold (e.g., Threshold_Low).
· Scenario 2 (Good RVQoE): The user experience (as monitored by the buffer level) is very good and it can be acceptable to save some radio resources currently used for this UE and use them for other users instead. A simple way to detect this scenario is that the buffer level is higher than a certain threshold (e.g., Threshold_High).
Regarding the option to start RVQoE reporting when the buffer level is between two thresholds, we do think that the benefits are unclear. We expect that in this case the user experience is neither too poor nor too good, and consequently there is no need for the RAN to take any particular action.
Observation 1: The benefit of triggering RVQoE reporting when the buffer level is between two thresholds is unclear.
Since the buffer level can vary, a refinement of the simple detection mechanisms just described for Scenario 1 and Scenario 2 can be improved introducing a “hysteresis”. One way is that the UE application layer uses a “Time To Trigger” (TTT) mechanism as proposed at last meeting. In our understanding, the purpose of this TTT would be similar to the TTT used for radio related events – e.g., A3 event. The RVQoE configuration can be enhanced with a TTT parameter (e.g., some 100 ms) resulting in that:
· (Poor RVQoE): RVQoE reporting starts if the buffer level is below Threshold_Low for at least TTT.
· (Good RVQoE): RVQoE reporting starts if the buffer level is above Threshold_High for at least TTT.
Hence, with respect to the start of threshold-based RVQoE reporting, we propose:
· To start threshold-based RVQoE reporting when buffer level is lower than a certain value.
· To start threshold-based RVQoE reporting when buffer level is above than a certain value.
· To specify a Time To Trigger, as an enhancement of the basic mechanism.
Proposal 6: The trigger-based buffer level RVQoE reporting can start when the buffer level is greater than a threshold or ii) when the buffer level is below a threshold. 
Proposal 7: Specify a time-to-trigger for trigger-based RVQoE reporting in Rel-18.

The “exit conditions” for threshold-based RVQoE reporting
With respect to how to stop the threshold-based triggered RVQoE reporting (e.g., how many RVQoE reports are to be sent after the trigger has been satisfied), RAN3#119-bis-e meeting notes state the following:
RAN3 should discuss how the UE should send the RVQoE reports after the threshold is met, e.g., the following options:
· Option 1: Just once (after receiving this RVQoE report, gNB might reconfigure this threshold value to get additional reports)
· Option 2: Periodically based on a gNB configured reporting periodicity
· Option 3: A certain number of times based on gNB configured report amount
We note that Option 1 is a special case of Option 2, and it can be achieved by indicating a special value of “reporting periodicity”, or by simply omitting the reporting periodicity. This effectively reduces the discussion to Option 2 and Option 3. Meanwhile, the “report amount” in Option 3 needs further clarification. In our view, the report amount should be expressed as the number of reports to be sent during a certain (configured) amount of time. 
At RAN3#119-bis-e the following was agreed: 
If a UE is configured with periodic RVQoE reporting that automatically starts at the beginning of the application session or immediately upon reception of RVQoE configuration, it cannot be configured with a threshold-based trigger at the same time.
According to the agreement, the existing “RAN visible reporting periodicity” parameter in the RVQoE configuration does not apply to the threshold-based RVQoE reporting. However, this does not preclude that a reporting periodicity can be specified for the case of threshold-based RVQoE reporting – in fact, the periodicity is needed for Option 2 above. 
From the application layer point of view, we think it is easy to reuse the approach already supported for the “non-threshold-based reporting” for the case of “threshold-based reporting”, i.e.: 
· For the legacy “non-threshold-based reporting” case, an agreement stipulates ”periodic RVQoE reporting that automatically starts at the beginning of the application session”.
· For the “threshold-based reporting” case, we can have periodic RVQoE reporting that automatically starts at the fulfilment of the threshold-based trigger. 
Proposal 8: Specify a reporting periodicity for threshold-based RVQoE reporting.
If Option 2 is agreed, it needs to be discussed when the threshold-based triggered RVQoE reporting stops. We foresee the following options:
· Option A: Define an “exit condition” for threshold-based triggered RVQoE reporting. For example, if the buffer level drops below a certain level, the reporting stops. 
· Option B: The gNB can modify the present RVQoE configuration, removing from the RVQoE configuration the threshold-based trigger for RVQoE reporting.
· Option C: The “do nothing” approach” - the UE continues to report until the session ends.
All the options seem reasonable. However, for the sake of simplicity, we can consider both Option B and C.
Proposal 9: Threshold-based RVQoE reporting can be stopped by removing from the RVQoE configuration the threshold-based trigger for RVQoE reporting. Otherwise, the RVQoE reporting continues until session end.

The format of buffer level threshold in RVQoE reports
The RAN3#118 meeting notes capture the following agreement:
Turn the WA to agreement: Introduce buffer level as a threshold-based trigger for RVQoE reporting.
One remaining issue is the format of the buffer level threshold. We propose to express the threshold in the form of the remaining playout time of the content currently in the buffer, and to send an LS asking RAN2 to provide the corresponding RRC signalling support.
Proposal 10: Send an LS asking RAN2 to specify in RRC signalling the buffer level threshold for RVQoE reporting expressed in terms of remaining playout time of the content currently in the buffer.

QMC continuity upon intra-5GC inter-RAT mobility 
RAN3 received an LS from RAN2 in R3-231110 related to continuity of QoE measurements during intra-5GC inter-RAT HO, informing RAN3 that RAN2 agreed the following:
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. 

According to the RAN2 agreement, Option 3 and Option 4 can be specified only if there is no impact on LTE specification. In that respect, the RAN3#119-bis-e meeting notes capture the following: 
WA: For HO from LTE/5GC to NR, there is no impacts to RAN3.
For HO from NR to LTE/5GC case, identify the impact on RAN3
In this section we further discuss the two HO scenarios above.

QMC configuration sent to an ng-eNB
If we consider the case of HO from LTE/5GC to NR, before the HO, the ng-eNB has received the QoE configuration (from the 5GC via NGAP, or directly from the OAM), and it might have configured the UE. According to TS 36.331, only the XML file with the QoE container and the indication of service type are sent to the UE.
ASN.1 design in LTE 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
	]],

We note that there can be a mismatch between the maximum size of the XML file that the ng-eNB can receive (up to 8000 bytes) and the maximum size of the XML file that the en-eNB can send to the UE (up to 1000 bytes). To avoid TS 36.331 impact, it needs to be clarified in RAN3 specifications that, when the “Container for Application Layer Measurement Configuration” is provided to an ng-eNB (and not to a gNB), the maximum size of the container is limited to 1000 bytes, as highlighted below in yellow.

	Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [46], clause 16.5 in TS 26.114 [51] and clause 9 in TS 26.118 [52]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container IE for signalling-based QMC during NG-based handover. The maximum size of this IE is 1000 bytes if the NG-RAN node receiving the IE is an ng-eNB.




Proposal 11: Clarify in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.413 that, if the NG-RAN node receiving the QMC configuration is an ng-eNB, the maximum size of the container is 1000 bytes.

QMC continuity upon handover from LTE/5GC to NR
In case of Xn-based HO from LTE/5GC to NR, the source ng-eNB sends to the target gNB an XnAP HANDOVER REQUEST message containing the RRC Context (presence “M”) which contains a HandoverPreparationInformation message, as defined in TS 38.331. Our understanding is that the source ng-eNB can build such an IE, so we do not see any impact in the signalling or in the implementation to support this IE.
In the XnAP HANDOVER REQUEST message, the source ng-eNB also sends to the gNB the QMC Configuration Information IE. Given that, in LTE, there can be only one QoE measurement per UE, the list represented by the UE Application Layer Measurement Information List IE can only contain one item. It is good to clarify this in the semantics description in TS 38.423, as shown below in yellow. Note that this is valid both in case of HO from LTE/5GC to NR and vice versa, as discussed in section 4.3.
=====================Start of excerpt from TS 38.423=====================

[bookmark: _Hlk99630861][bookmark: _Toc98868582][bookmark: _Toc105174867][bookmark: _Toc106109704][bookmark: _Toc113825525][bookmark: _Toc120033681]9.2.3.156	QMC Configuration Information
This IE contains the information about the QoE Measurement Collection (QMC) configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Application Layer Measurement Information List
	
	
	
	In case of intra-system inter-RAT handover, the list contains only one item.

	>UE Application Layer Measurement Information Item
	
	1..<maxnoofUEAppLayerMeas>
	
	

	>>UE Application Layer Measurement Configuration Information
	M
	
	9.2.3.157
	



=====================End of excerpt from TS 38.423=====================
Proposal 12: Clarify in the semantics description of UE Application Layer Measurement Information List IE in TS 38.423 that, in case of intra-system inter-RAT HO, there can be only one item in the list.

Next, we discuss the which parts of the UE Application Layer Measurement Configuration Information IE should be included in the XnAP HANDOVER REQUEST message for intra-system inter-RAT HO:
· QoE Reference: This IE is mandatory in current signalling, and available at the ng-eNB. This IE should be included.
· Measurement Configuration Application Layer ID: This IE is optional in current signalling. The ng-eNB does not support the concept of MeasConfigAppLayerId, so this IE need not be included in case of inter-RAT intra-system HO. The target gNB will send the MeasConfigAppLayerId to the UE as part of the Handover Command in the HO execution, and that is sent to the UE transparently via the source ng-eNB. This IE should not be included.
· Service Type: This IE is mandatory in current signalling, and it is also available at the ng-eNB. This IE should be included.
· QoE Measurement Status: This IE is optional in current signalling. One possibility, as discussed in previous meeting in R3-231422, is that the target gNB, when preparing the Handover Command for the UE (in TS 38.331 “language”), can use this information to associate a newly allocated MeasConfigAppLayerID to the ongoing QoE measurement. This seems more a RAN2 type of discussion. Apart from that, it seems that there is no RAN3 specification impact. This IE should not be included.
· Container for Application Layer Measurement Configuration: This IE is optional in current signalling, and it contains the signalling-based QoE measurement configuration. Since the maximum size is 1000 bytes when one of NG-RAN nodes is an ng-eNB, a clarification in the semantics description is needed, as shown below in yellow. In other words, there exists RAN3 impact.
=====================Start of excerpt from TS 38.423=====================

	Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1..8000))
	Contains the signalling based QoE measurement configuration, see Annex L in TS 26.247 [47], clause 16.5 in TS 26.114 [53] and clause 9 in TS 26.118 [54]. In case of intra-system inter-RAT handover, the maximum size of the container is 1000 bytes.




=====================End of excerpt from TS 38.423=====================

Proposal 13: Clarify in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.423 that, for intra-system inter-RAT HO, the maximum size of the container is 1000 bytes.

· MDT Alignment Information: This IE is optional in current signalling, and, since MDT alignment is not supported in LTE, this IE should not be included. 
· Measurement Collection Entity IP Address: This IE is optional in current signalling, and it should be present if the same MCE receives the reports before or after the HO. In any case, there is no additional RAN3 impact.
· Area Scope of QMC: This IE is optional in current signalling, and the target gNB uses it to check the area scope and decide whether to release the QoE configuration. Similar as above, there is no additional RAN3 impact.
· S-NSSAI List: This IE is optional in current signalling, and there is no support in LTE for S-NSSAI, so this IE should not be included. 
· Available RAN Visible QoE Metrics: This IE is optional in current signalling, and RVQoE is not supported in LTE, meaning that this IE should not be included. 
The gNB (target node) sends an XnAP HANDOVER REQUEST ACKNOWLEDGE message containing a Target NG-RAN node To Source NG-RAN node Transparent Container IE that includes a HandoverCommand message as defined in TS 38.331. We do not see any impact, in terms of RAN3 specification or node implementation point of view to support this.
In summary, the only RAN3 impact for supporting the QMC continuity upon Xn-based HO from LTE/5G to NR are the clarifications for semantics descriptions in Proposal 12 and Proposal 13.
In case of NG-based HO from LTE/5GC to NR, four steps are executed. 
In the first step, the source ng-eNB sends to the AMF an NGAP HANDOVER REQUIRED message, containing a Source to Target Transparent Container IE (Mandatory) and the QMC Configuration Information IE (Optional). 
· The Source to Target Transparent Container carries a Source NG-RAN Node to Target NG-RAN Node Transparent Container IE, which includes an RRC Container, carrying an HandoverPreparationInformation message as defined in the TS 38.331. The source ng-eNB can generate such an IE, so we do not foresee any impact in the RAN3 signalling or in the implementation.
· Regarding the QMC Configuration Information IE, since there can be only one item in the UE Application Layer Measurement Information List IE, the same clarification as proposed in Proposal 12 is needed. The analysis made for the IEs included in the QMC Configuration Information IE defined in XnAP applies to the NG-based HO as well, with the additional consideration that for NG-based HO, the Container for Application Layer Measurement Configuration IE is included in the Source to Target Transparent Container as already explained in the existing tabular:
=====================Start of excerpt from TS 38.413=====================

	Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1.. 8000))
	Contains application layer measurement configuration, see Annex L in 26.247 [46], clause 16.5 in TS 26.114 [51] and clause 9 in TS 26.118 [52]. Present in case of initial QoE configuration, and shall be included in Source to Target Transparent Container IE for signalling-based QMC during NG-based handover.


=====================End of excerpt from TS 38.413=====================
In the second step, the AMF sends to the target gNB the NGAP HANDOVER REQUEST message containing the Source to Target Transparent Container IE - no RAN3 impact is foreseen.
In the third step, the target gNB sends to the AMF the NGAP HANDOVER REQUEST ACKNOWLEDGE message containing the Target to Source Transparent Container IE (Mandatory) for the source ng-eNB.
· Regarding the Target to Source Transparent Container IE in the NGAP HANDOVER REQUEST ACKNOWLEDGE message, in case of HO from LTE/5G to NR, this IE carries a Target NG-RAN Node to Source NG-RAN Node Transparent Container IE containing an HandoverCommand message encoded in TS 38.331 (which the gNB prepares for the UE). This IE can be the same as in the intra-system intra-RAT HO case, so we don’t see any impact in the RAN3 signalling for this IE.
Finally, in the fourth step, the AMF sends to the target gNB the NGAP HANDOVER COMMAND message containing the Target to Source Transparent Container IE (Mandatory).
In summary, the only RAN3 impact for supporting the QMC continuity upon NG-based HO from LTE/5G to NR are the clarifications of semantics descriptions in Proposal 12.
Proposal 14: Clarify in the semantics description of UE Application Layer Measurement Information List IE in TS 38.413 that, in case of intra-system inter-RAT HO, there can be only one item in the list.

[bookmark: _Ref134191991]QMC continuity upon handover from NR to LTE/5GC
In this scenario:
· The source node is a gNB that supports TS 38.331.
· The target node is an ng-eNB that supports TS 36.331.
Since the gNB might have configured the UE with multiple QoE measurements, it must be ensured that only one measurement can continue after the HO. So, it needs to be clarified which node decides the (one) QoE configuration to be kept.
In case of Xn-based HO from NR to LTE/5GC, the gNB sends to the target ng-eNB an XnAP HANDOVER REQUEST message containing an RRC Context IE carrying an HandoverPreparationInformation-NB message encoded as per TS 36.331. Without impacting the TS 36.331 it is not possible for the gNB to send a list of QoE configurations. Then, it must be the source gNB that decides the single QoE configuration to be kept. The same holds for the NG-based HO from NR to LTE/5GC.
Observation 2: For HO from NR to LTE/5GC, if the source gNB determines which QoE configuration should be kept, there is no TS 36.331 impact.
Proposal 15: For Xn- and NG-based HO from NR to LTE/5GC, the source gNB determines which QoE configuration to keep.
In the HANDOVER REQUEST message, the gNB also sends the QMC Configuration Information IE. Since, in LTE, there can be only one QoE measurement configured at the UE, the UE Application Layer Measurement Information List IE can only contain one item. To ensure this, the same clarification as in Proposal 12 applies. 
The content of the UE Application Layer Measurement Configuration Information IE has already been discussed for the HO from LTE/5GC to NR. With respect to the Container for Application Layer Measurement Configuration IE, since the target node is an ng-eNB, the maximum size of the container can be 8000 bytes. However, it might be that the UE was not configured before the HO took place, and this IE may be used to configure the UE when the UE is served by the ng-eNB node. To avoid any impact on TS 36.331, the IE cannot be larger than 1000 bytes. Hence, Proposal 13 applies to this scenario as well.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In this paper we discuss the enhancements of Rel-17 features. The following was observed and proposed:
Proposal 1: Introduce a new class-2 F1AP UE-associated procedure to control the transfer of RVQoE information from the CU to the DU.
Proposal 2: The deactivation of RVQoE reporting over F1 is per RVQoE configuration.
Proposal 3: The DU-triggered deactivation of RVQoE reporting over F1 pertains only to the present application session.
Proposal 4: Introduce a new class-1 UE-associated F1AP procedure) initiated by the CU, where:
· The CU indicates to the DU the available RVQoE metrics and the intended reporting periodicity.
· The DU indicates to the CU its preferred available RVQoE metrics and its preferred reporting periodicity.
Proposal 5: Agree the TP for QoE BL CR for TS 38.473 in the Annex.
Observation 1: The benefit of triggering RVQoE reporting when the buffer level is between two thresholds is unclear.
Proposal 6: The trigger-based buffer level RVQoE reporting can start when the buffer level is greater than a threshold or ii) when the buffer level is below a threshold. 
Proposal 7: Specify a time-to-trigger for trigger-based RVQoE reporting in Rel-18.
Proposal 8: Specify a reporting periodicity for threshold-based RVQoE reporting.
Proposal 9: Threshold-based RVQoE reporting can be stopped by removing from the RVQoE configuration the threshold-based trigger for RVQoE reporting. Otherwise, the RVQoE reporting continues until session end.
Proposal 10: Send an LS asking RAN2 to specify in RRC signalling the buffer level threshold for RVQoE reporting expressed in terms of remaining playout time of the content currently in the buffer.
Proposal 11: Clarify in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.413 that, if the NG-RAN node receiving the QMC configuration is an ng-eNB, the maximum size of the container is 1000 bytes.
Proposal 12: Clarify in the semantics description of UE Application Layer Measurement Information List IE in TS 38.423 that, in case of intra-system inter-RAT HO, there can be only one item in the list.
Proposal 13: Clarify in the semantics description of Container for Application Layer Measurement Configuration IE in TS 38.423 that, for intra-system inter-RAT HO, the maximum size of the container is 1000 bytes.
Proposal 14: Clarify in the semantics description of UE Application Layer Measurement Information List IE in TS 38.413 that, in case of intra-system inter-RAT HO, there can be only one item in the list.
Observation 2: For HO from NR to LTE/5GC, if the source gNB determines which QoE configuration should be kept, there is no TS 36.331 impact.
Proposal 15: For Xn- and NG-based HO from NR to LTE/5GC, the source gNB determines which QoE configuration to keep.

Annex: TP for QoE BL CR for TS 38.473
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In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):
Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<<

	QMC Coordination
	QMC COORDINATION REQUEST
	QMC COORDINATION RESPONSE
	




Table 2: Class 2 procedures

	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

		>>>>>>>>>>>>>>>Unchanged parts are skipped<<<<<<<<<<<<<<<<<<<




	QoE Information Transfer
	QOE INFORMATION TRANSFER

	QoE Information Transfer Control
	QOE INFORMATION TRANSFER CONTROL

	Positioning System Information Delivery
	POSITIONING SYSTEM INFORMATION DELIVERY COMMAND
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8.16.x	QoE Information Transfer Control
8.16.x.1		General
This procedure is initiated by the gNB-DU to control the transfer of RAN visible QoE information from the gNB-CU to the gNB-DU.
The procedure uses UE-associated signalling.
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Figure 8.16.x.2-1: QoE Information Transfer Control procedure.
The gNB-DU initiates the procedure by sending the QOE INFORMATION TRANSFER CONTROL message to the gNB-CU. 
If the gNB-CU receives the QoE Information Transfer Action IE in the QOE INFORMATION TRANSFER CONTROL message with the value set to “deactivate”, the gNB-CU shall, if supported, consider that the termination of the ongoing QoE information transfer is requested from the gNB-DU for this UE, and act as specified in TS 38.300 [6]. 

8.16.y	QMC Coordination
8.16.y.1		General
The purpose of the QMC Coordination procedure is to enable coordination of RAN Visible QoE configuration parameters for a UE between a gNB-CU and a gNB-DU.
The procedure uses UE-associated signalling.
8.16.y.2	Successful Operation




Figure 8.16.y.2-1: QMC Coordination procedure.

A gNB-CU initiates the procedure by sending the QMC COORDINATION REQUEST message to a gNB-DU over the F1 interface. The gNB-DU responds with a QMC COORDINATION RESPONSE, including the appropriate information.
If the QMC COORDINATION REQUEST contains the gNB-CU RAN Visible QoE Configuration List IE, the gNB-DU shall, if supported, include in the QMC COORDINATION RESPONSE the gNB-DU RAN Visible QoE Configuration List IE, containing a RAN visible QoE measurement configuration preferred by the gNB-DU.
If the QMC COORDINATION RESPONSE contains the gNB-DU RAN Visible QoE Configuration IE, the gNB-CU may use it according to TS 38.300 [6].
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This message is sent by the gNB-DU to control the transfer of RAN visible QoE information from the gNB-CU to the gNB-DU.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Visible QoE Reporting Action List
	
	0..1
	
	
	YES
	ignore

	>RAN Visible QoE Reporting Action Item
	
	
	1..<maxnoofRVQoEConfigurations>
	
	Each
	ignore

	>>QoE Reference
	M
	
	
	Indicates the RAN visible QoE measurement configuration for which the action applies.
	-
	-

	>>QoE Information Transfer Action
	M
	
	ENUMERATED (deactivate, …)
	Indicates an action to apply to the RAN visible QoE reporting.

	-
	-




	Range bound
	Explanation

	maxnoofRVQoEConfigurations
	Maximum no. of QoE information for one UE, the maximum value is 16.



9.2.16.z2	QMC COORDINATION REQUEST
This message is sent by the gNB-CU to provide the QMC coordination information to the gNB-DU.
Direction: gNB-CU  gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	gNB-CU RAN Visible QoE Configuration List
	
	0..1
	
	
	YES
	ignore

	>gNB-CU RAN Visible QoE Configuration Item
	
	
	1..<maxnoofRVQoEConfigurations>
	
	Each
	ignore

	>>QoE Reference
	M
	
	
	
	-
	-

	>>gNB-CU RAN Visible QoE Configuration
	M
	
	9.3.1.t
	Indicates the preferred RAN visible QoE configuration for the gNB-CU.
	YES
	reject



	Range bound
	Explanation

	maxnoofRVQoEConfigurations
	Maximum no. of QoE information for one UE, the maximum value is 16.



9.2.16.z3	QMC COORDINATION RESPONSE
This message contains the response to the QMC COORDINATION REQUEST message.
Direction: gNB-DU  gNB-CU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	M
	
	9.3.1.5
	
	YES
	reject

	gNB-DU RAN Visible QoE Configuration List
	
	0..1
	
	
	YES
	ignore

	>gNB-DU RAN Visible QoE Configuration Item
	
	
	1..<maxnoofRVQoEConfigurations>
	
	Each
	ignore

	>>QoE Reference
	M
	
	
	
	-
	-

	>>gNB-DU RAN Visible QoE Configuration
	O
	
	9.3.1.t
	Indicates the preferred RAN visible QoE configuration for the gNB-DU. If absent, the gNB-DU is not interested to received RAN visible QoE measurements for the UE.
	YES
	reject



	Range bound
	Explanation

	maxnoofRVQoEConfigurations
	Maximum no. of QoE information for one UE, the maximum value is 16.
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This IE contains the information about a RAN visible QoE measurement configuration.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Buffer Level
	M
	
	ENUMERATED
(true, ...)
	This IE defines whether the Buffer Level can be collected as a RAN visible QoE metric from UE, for DASH streaming and VR service types.


	Playout Delay for Media Startup 
	M
	
	ENUMERATED
(true, ...)
	This IE defines whether the Playout delay can be collected as a RAN visible QoE metric from UE, for DASH streaming and VR service types.


	Reporting Periodicity
	O
	
	ENUMERATED (ms120, ms240, ms480, ms 640, ms1024, …)
	This IE indicates the periodicity for the reporting of RAN visible application layer measurements. Value ms120 indicates 120 ms, value ms240 indicates 240 ms and so on.




-------------------------------------------End of changes-------------------------------------------



2

image1.emf
 

  gNB - C U   gNB - D U       B B  

QOE  INFORMATION  TRANS FER   CONTROL      


oleObject1.bin


QOE INFORMATION TRANSFER CONTROL 











gNB-DU











BB







 gNB-CU












image2.emf
 

  gNB - D U   gNB - C U       B B  

QMC   COORDINATION  REQUEST      

QMC   COORDINATION  RESPONSE      


oleObject2.bin


QMC COORDINATION RESPONSE  







QMC COORDINATION REQUEST 











gNB-CU











BB







 gNB-DU












image3.emf
 

  gNB - C U   gNB - D U       B B  

QOE  INFORMATION  TRANS FER   CONTROL      


oleObject3.bin


QOE INFORMATION TRANSFER CONTROL 











gNB-DU











BB







 gNB-CU












image4.emf
 

  gNB - D U   gNB - C U       B B  

QMC   COORDINATION  REQUEST      

QMC   COORDINATION  RESPONSE      


oleObject4.bin


QMC COORDINATION RESPONSE  







QMC COORDINATION REQUEST 











gNB-CU











BB







 gNB-DU












