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1	Introduction
[bookmark: _Ref178064866]The release 18 work item for QoE entitled “Enhancement on NR QoE management and optimizations for diverse services”, which aims at introducing enhanced QoE support for diverse services[1], is completed. However, some RIL issues have been identified and those are discussed in this contribution.
[bookmark: _Ref154582601]2	Discussion
2.1	RVQoE configuration forwarding to UE Application layer (RIL issue E214) 
The IEs inside RAN-VisibleParameters have different Need codes, for example, numberOfBufferLevelEntries has Need R. If the gNB wants to release numberOfBufferLevelEntries which was previously configured, it will send a new RAN-VisibleParameters with numberOfBufferLevelEntries absent. 
However, the UE application layer will keep the previously configurated value as long as it is not instructed to release the value, see the cited reference in TS27.007:
	[...]	Optional subparameter of a command or an optional part of TA information response is enclosed in square brackets. Brackets themselves do not appear in the command line. When subparameter is not given in parameter type commands, new value equals to its previous value. In action type commands, action should be done on the basis of the recommended default setting of the subparameter.



Based on TS38.331, when there is a modification for the RVQoE configuration, the value of the parameters will be forwarded to the application layer:
	1>	if measConfigAppLayerToAddModList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToAddModList:
<omitted>
3>	if ran-VisibleParameters is set to setup:
4>	forward the measConfigAppLayerId, the ran-VisiblePeriodicity, if configured, the numberOfBufferLevelEntries, if configured, and the reportPlayoutDelayForMediaStartup, if configured, to upper layers considering the serviceType;



Thus, the release of numberOfBufferLevelEntries in the UE AS layer cannot take effect in the UE application layer. Instead, the previously configured value of numberOfBufferLevelEntries in the UE application layer will be maintained.
The same problem also happens to ran-VisiblePeriodicity which is with Need S when the periodicity of RVQoE reporting is modified from a previously configured value to the default same value as the reporting periodicity indicated in measConfigAppLayerContainer by not sending this IE in the RRC message.
On the other hand, the parameter reportPlayoutDelayForMediaStartup is Need M. This is aligned with how the application layer treats the parameters. 
It means that in some cases the UE AS layer will keep a previously configured value if the value is omitted in an RRC message, whereas in other cases the UE AS layer will release a previously configured value if the value is omitted in an RRC message. The UE application layer will in all cases keep a previously configured value if the parameter is omitted in an RRC message, so there is a different behavior with the actions in the UE AS layer and the UE application layer.
In order not to mix the different behaviors between UE AS layer and UE application layer. RAN2 should clarify or resolve this problem. 
One alternative is to clarify the different behavior. Once the value of a parameter included in an RVQoE configuration has been forwarded to the UE application layer, the value of the parameter will be maintained in the UE application layer unless explicitly released. A draft TP is attached in Annex.1 for reference.
Another alternative is to align the behavior between the UE AS layer and UE application layer. Before releasing a previously configured numberOfBufferLevelEntries or modifying a previously configured ran-VisiblePeriodicity to the default same value as the reporting periodicity indicated in measConfigAppLayerContainer by the corresponding absent IE in the RRC signaling, an explicit release of the RVQoE configuration should be informed to the upper layer. Therefore, an aligned behavior of releasing numberOfBufferLevelEntries or reverting ran-VisiblePeriodicity to the default configuration can be achieved. A draft TP is also attached in Annex.2 for reference. 
[bookmark: _Toc163057192][bookmark: _Toc166150729]RAN2 to clarify or solve the different parameter configuration behaviours between UE AS layer and UE application layer for RVQoE configuration.

2.2 	Further considerations on measConfigReportAppLayerAvailable (RIL issue E224)
For the scenario that a UE enters RRC_CONNECTED and indicates to the gNB that it has stored QoE configuration/reports, but before the QoE configuration/reports are successfully transmitted, the UE handovers to a target gNB or re-establishes in a new gNB, RAN2 agreed to introduce measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete and RRCReconfigurationComplete messages, to indicate that there are available QoE reports/configuration applicable for idle/inactive state in UE. The agreement is captured in TS38.331 as:
	1> set the content of the RRCReconfigurationComplete message as follows:
<ommited>
2>	if the UE has at least one stored application layer measurement configuration with appLayerIdleInactiveConfig configured:
3>	include measConfigReportAppLayerAvailable;



	1> set the content of RRCReestablishmentComplete message as follows:
<ommited>
2>	if the UE has at least one stored application layer measurement configuration with appLayerIdleInactiveConfig configured:
3>	include measConfigReportAppLayerAvailable in the RRCReestablishmentComplete message;




However, the condition to include measConfigReportAppLayerAvailable in the RRCReconfigurationComplete or RRCReestablishmentComplete message is not correctly captured. For example, if the UE has already successfully transmitted all the stored QoE configurations with appLayerIdleInactiveConfig configured to the gNB, afterwards, the gNB configures a new QoE configuration applicable for idle/inactive mode, i.e., with appLayerIdleInactiveConfig configured. As long as the new QoE configuration applicable to idle/inactive state is configured, the UE will store the received configuration in VarAppLayerIdleConfig. Apparently, there is no need for UE to indicate this QoE configuration to the NW. However, according to TS38.331 cited above, the UE will include the measConfigReportAppLayerAvailable in RRCReconfigurationComplete message after receiving the RRCReconfiguration message that configures the QoE configuration applicable to idle/inactive state. Thus, this indication in the RRC complete message may confuse the NW.
1. [bookmark: _Toc166150733]Sending measConfigReportAppLayerAvailable to the network when the QoE configuration has already been sent or is known to the network may be confusing for the network.
Based on the analysis above, the condition to include measConfigReportAppLayerAvailable in the RRCReconfigurationComplete or RRCReestablishmentComplete message should be that if the UE has stored QoE configuration with appLayerIdleInactiveConfig configured but has not successfully transmitted since the UE entered RRC_CONNECTED.
[bookmark: _Toc163057191][bookmark: _Toc166150730]Include measConfigReportAppLayerAvailable in RRCReconfigurationComplete or RRCReestablishmentComplete message if the UE has stored QoE configuration with appLayerIdleInactiveConfig configured, but it has not been successfully transmitted since the UE entered RRC_CONNECTED. (Reference TP in Annex.3)

2.3 	Area Scope Checking for MBS (RIL issue H079)
The UE is responsible for the area scope checking for QoE measurement in RRC_IDLE/RRC_INACTIVE mode. When the UE re-selects to a new cell, it will check whether this new cell is part of the area indicated by qoe-AreaScope. For RIL issue H079, we understand that the UE can camp on one serving cell and receive MBS service from another non-serving cell. Currently there is no definition in SA about the area scope for MBS, whether the area scope is based on the cell that the UE camps on or the cell that the UE receives the MBS service. Without a clear definition, it is reasonable to keep the current specification. Moreover, area scope is to check the location of the UE, and the camping cell is a good reflection of the UE’s location. 
[bookmark: _Toc166150731]RAN2 to keep the current description for QoE MBS area scope checking.

2.4 	QoE configuration during IRAT 
For the mobility from NR to LTE/5GC in TS 38.331, the QoE configurations and reports are released upon reception of MobilityFromNRCommand, no matter if the the IRAT handover is successful or failed. If the IRAT handover is failed, as the QoE configurations and reports have been released, even if later, the UE reconnects to an NR cell, it cannot continue with the previous configured QoE configurations. Therefore, the QoE configurations and reports should only be released upon successful completion of the mobility from NR. A draft TP is also attached in Annex.4 for reference.  
[bookmark: _Toc166150732]UE releases all NR QoE configurations and reports upon successful completion of the mobility from NR.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	Sending measConfigReportAppLayerAvailable to the network when the QoE configuration has already been sent or is known to the network may be confusing for the network.
Based on the discussion in the previous sections the following is proposed:
Proposal 1	RAN2 to clarify or solve the different parameter configuration behaviours between UE AS layer and UE application layer for RVQoE configuration.
Proposal 2	Include measConfigReportAppLayerAvailable in RRCReconfigurationComplete or RRCReestablishmentComplete message if the UE has stored QoE configuration with appLayerIdleInactiveConfig configured, but it has not been successfully transmitted since the UE entered RRC_CONNECTED. (Reference TP in Annex.3)
Proposal 3	RAN2 to keep the current description for QoE MBS area scope checking.
Proposal 4	UE releases all NR QoE configurations and reports upon successful completion of the mobility from NR.
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Annex TP for RvQoE configuration forwarding
Annex.1 
[bookmark: _Toc162894128]5.3.5.13d	Application layer measurement configuration
The UE shall:
1>	if measConfigAppLayerToReleaseList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToReleaseList:
3>	forward the measConfigAppLayerId and inform upper layers about the release of the application layer measurement configuration including any RAN visible application layer measurement configuration;
3>	discard any application layer measurement reports received from upper layers;
3>	release the application layer measurement configuration including its fields in the UE variables VarAppLayerIdleConfig and VarAppLayerPLMN-ListConfig, if stored;
3>	consider itself not to be configured to send application layer measurement reports for the measConfigAppLayerId.
1>	if measConfigAppLayerToAddModList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToAddModList:
3>	if measConfigAppLayerContainer is included for the corresponding MeasConfigAppLayer configuration:
4>	forward the measConfigAppLayerContainer, the measConfigAppLayerId and the serviceType to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report for the measConfigAppLayerId in accordance with 5.7.16;
3>	forward the transmissionOfSessionStartStop, if configured, and measConfigAppLayerId to upper layers considering the serviceType;
3>	if ran-VisibleParameters is set to setup:
4>	forward the measConfigAppLayerId, the ran-VisiblePeriodicity, if configured, the numberOfBufferLevelEntries, if configured, and the reportPlayoutDelayForMediaStartup, if configured, to upper layers considering the serviceType;
3>	else if ran-VisibleParameters is set to release:
4>	forward the measConfigAppLayerId and inform upper layers about the release of the RAN visible application layer measurement configuration;
3>	if pauseReporting is set to true:
4>	if at least one segment, but not all segments, of a segmented MeasurementReportAppLayer message containing an application layer measurement report associated with the measConfigAppLayerId has been submitted to lower layers for transmission:
5>	submit the remaining segments of the MeasurementReportAppLayer message to lower layers for transmission;
4>	suspend submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
4>	store any previously or subsequently received application layer measurement report containers associated with the measConfigAppLayerId for which not all segments, or full message, has been submitted to lower layers for transmission;
4>	if the memory reserved for storing application layer measurement report containers becomes full while the reporting is paused:
5>	if the reports are associated with a configuration including appLayerMeasPriority:
6>	discard reports in priority order where reports with the lowest priority are discarded first, and among reports with equal associated priority, discard reports in the order they were received, where older reports are discarded first;
5>	else:
6>	discard reports in the order they were received, where older reports are discarded first;
3>	else if pauseReporting is set to false and if transmission of application layer measurement report containers has previously been suspended for the application layer measurement configuration associated with the measConfigAppLayerId:
4>	submit stored application layer measurement report containers to lower layers, if any, for the application layer measurements configuration associated with the measConfigAppLayerId;
4>	resume submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
3>	if appLayerIdleInactiveConfig is configured:
4>	store the received qoe-Reference, measConfigAppLayerId, serviceType, qoe-MeasurementType, qoe-AreaScope, mce-Id, availableRAN-VisibleMetrics and appLayerMeasPriority (if included) in VarAppLayerIdleConfig;
4>	if the qoe-AreaScope includes plmn-IdentityList:
5>	set plmn-IdentityList in VarAppLayerPLMN-ListConfig to include the RPLMN as well as the PLMNs included in plmn-IdentityList;
4>	else:
5>	set plmn-IdentityList in VarAppLayerPLMN-ListConfig to include the RPLMN;
NOTE 1:	The UE may discard reports when the memory reserved for storing application layer measurement report containers becomes full. If no or equal appLayerMeasPriority is configured, older reports are discarded first.
NOTE 2:	The transmission of RAN visible application layer measurement reports and appLayerSessionStatus is not paused when pauseReporting is set to true.
NOTE 3:	The UE may discard an application layer measurement configuration and associated unsent reports after 48 hours in RRC_IDLE. The time duration stops incrementing and is reset to zero if the UE is transferred to RRC_CONNECTED.
NOTE 4: 	Once the value of a parameter included in ran-VisibleParameters has been forwarded to upper layers, the value of the parameter will be maintained in the UE application layer unless explicitly released.
Annex.2 
5.3.5.13d	Application layer measurement configuration
The UE shall:
1>	if measConfigAppLayerToReleaseList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToReleaseList:
3>	forward the measConfigAppLayerId and inform upper layers about the release of the application layer measurement configuration including any RAN visible application layer measurement configuration;
3>	discard any application layer measurement reports received from upper layers;
3>	release the application layer measurement configuration including its fields in the UE variables VarAppLayerIdleConfig and VarAppLayerPLMN-ListConfig, if stored;
3>	consider itself not to be configured to send application layer measurement reports for the measConfigAppLayerId.
1>	if measConfigAppLayerToAddModList is included in appLayerMeasConfig within RRCReconfiguration or RRCResume:
2>	for each measConfigAppLayerId value included in the measConfigAppLayerToAddModList:
3>	if measConfigAppLayerContainer is included for the corresponding MeasConfigAppLayer configuration:
4>	forward the measConfigAppLayerContainer, the measConfigAppLayerId and the serviceType to upper layers considering the serviceType;
3>	consider itself to be configured to send application layer measurement report for the measConfigAppLayerId in accordance with 5.7.16;
3>	forward the transmissionOfSessionStartStop, if configured, and measConfigAppLayerId to upper layers considering the serviceType;
3>	if ran-VisibleParameters is set to setup:
4>	if ran-VisibleParameters has previously been sent to the upper layer and not subsequently released and at least one of those parameters is not included in the received ran-VisibleParameters:
5>	forward the measConfigAppLayerId and inform upper layer about the release of the RAN visible application layer measurement configuration;
4>	forward the measConfigAppLayerId, the ran-VisiblePeriodicity, if configured, the numberOfBufferLevelEntries, if configured, and the reportPlayoutDelayForMediaStartup, if configured, to upper layers considering the serviceType;
3>	else if ran-VisibleParameters is set to release:
4>	forward the measConfigAppLayerId and inform upper layers about the release of the RAN visible application layer measurement configuration;
3>	if pauseReporting is set to true:
4>	if at least one segment, but not all segments, of a segmented MeasurementReportAppLayer message containing an application layer measurement report associated with the measConfigAppLayerId has been submitted to lower layers for transmission:
5>	submit the remaining segments of the MeasurementReportAppLayer message to lower layers for transmission;
4>	suspend submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
4>	store any previously or subsequently received application layer measurement report containers associated with the measConfigAppLayerId for which not all segments, or full message, has been submitted to lower layers for transmission;
4>	if the memory reserved for storing application layer measurement report containers becomes full while the reporting is paused:
5>	if the reports are associated with a configuration including appLayerMeasPriority:
6>	discard reports in priority order where reports with the lowest priority are discarded first, and among reports with equal associated priority, discard reports in the order they were received, where older reports are discarded first;
5>	else:
6>	discard reports in the order they were received, where older reports are discarded first;
3>	else if pauseReporting is set to false and if transmission of application layer measurement report containers has previously been suspended for the application layer measurement configuration associated with the measConfigAppLayerId:
4>	submit stored application layer measurement report containers to lower layers, if any, for the application layer measurements configuration associated with the measConfigAppLayerId;
4>	resume submitting application layer measurement report containers to lower layers for the application layer measurement configuration associated with the measConfigAppLayerId;
3>	if appLayerIdleInactiveConfig is configured:
4>	store the received qoe-Reference, measConfigAppLayerId, serviceType, qoe-MeasurementType, qoe-AreaScope, mce-Id, availableRAN-VisibleMetrics and appLayerMeasPriority (if included) in VarAppLayerIdleConfig;
4>	if the qoe-AreaScope includes plmn-IdentityList:
5>	set plmn-IdentityList in VarAppLayerPLMN-ListConfig to include the RPLMN as well as the PLMNs included in plmn-IdentityList;
4>	else:
5>	set plmn-IdentityList in VarAppLayerPLMN-ListConfig to include the RPLMN;
NOTE 1:	The UE may discard reports when the memory reserved for storing application layer measurement report containers becomes full. If no or equal appLayerMeasPriority is configured, older reports are discarded first.
NOTE 2:	The transmission of RAN visible application layer measurement reports and appLayerSessionStatus is not paused when pauseReporting is set to true.
NOTE 3:	The UE may discard an application layer measurement configuration and associated unsent reports after 48 hours in RRC_IDLE. The time duration stops incrementing and is reset to zero if the UE is transferred to RRC_CONNECTED.
Annex.3 
[bookmark: _Toc60776760][bookmark: _Toc162894075]5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, upon execution of the conditional reconfiguration (CHO, CPA, CPC, or subsequent CPAC), or upon execution of an LTM cell switch:
<omitted>
1>	set the content of the RRCReconfigurationComplete message as follows:
<omitted>
2>	if the UE has at least one stored application layer measurement configuration with appLayerIdleInactiveConfig configured which has not been successfully transmitted since the UE entered RRC_CONNECTED:
3>	include measConfigReportAppLayerAvailable in the RRCReconfigurationComplete message;
<omitted>
[bookmark: _Toc60776809][bookmark: _Toc162894169]5.3.7.5	Reception of the RRCReestablishment by the UE
The UE shall:
<omitted>
1>	set the content of RRCReestablishmentComplete message as follows:
<omitted>
2>	if the UE has at least one stored application layer measurement configuration with appLayerIdleInactiveConfig configured which has not been successfully transmitted since the UE entered RRC_CONNECTED:
3>	include measConfigReportAppLayerAvailable in the RRCReestablishmentComplete message;
<omitted>
Annex.4 
[bookmark: _Toc60776862][bookmark: _Toc162894226]5.4.3.3	Reception of the MobilityFromNRCommand by the UE
The UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	if T316 is running:
2>	stop timer T316;
2>	if the UE supports RLF-Report for fast MCG recovery procedure as specified in 38.306 [26]:
3>	set the elapsedTimeT316 in the VarRLF-Report to the value of the elapsed time of the timer T316;
3>	set the pSCellId in the VarRLF-Report to the global cell identity of the PSCell, if available, otherwise to the physical cell identity and carrier frequency of the PSCell;
2>	else:
3>	clear the information included in VarRLF-Report, if any;
1>	else if T316 is not running:
2>	if successHO-Config is configured when connected to the source PCell and the targetRAT-Type is set to eutra:
3>	consider itself to be configured to provide the successful handover information for inter-RAT handover in accordance with 5.7.10.6;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	inform upper layers about the release of all application layer measurement configurations;
1>	release all application layer measurement configurations including their fields in UE variables VarAppLayerIdleConfig and VarAppLayerPLMN-ListConfig;
1>	discard any application layer measurement reports which were not yet fully submitted to lower layers for transmission;
1>	consider itself not to be configured to send application layer measurement reports;
1>	if the targetRAT-Type is set to eutra:
2>	consider inter-RAT mobility as initiated towards E-UTRA;
2>	forward the nas-SecurityParamFromNR to the upper layers, if included;
1>	else if the targetRAT-Type is set to utra-fdd:
2>	consider inter-RAT mobility as initiated towards UTRA-FDD;
2>	forward the nas-SecurityParamFromNR to the upper layers, if included;
1>	access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT.
[bookmark: _Toc60776863][bookmark: _Toc162894227]5.4.3.4	Successful completion of the mobility from NR
Upon successfully completing the handover, at the source side the UE shall:
1>	reset MAC;
1>	stop all timers that are running except T325, T330 and T400;
1>	release ran-NotificationAreaInfo, if stored;
1>	release the AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key, if stored;
1>	release all radio resources, including release of the RLC entity and the MAC configuration;
1>	release the associated PDCP entity and SDAP entity for all established RBs;
NOTE :	PDCP and SDAP configured by the source RAT prior to the handover that are reconfigured and re-used by target RAT when delta signalling (i.e., during inter-RAT intra-system handover when fullConfig is not present) is used, are not released as part of this procedure.
1>	inform upper layers about the release of all application layer measurement configurations;
1>	release all application layer measurement configurations including their fields in UE variables VarAppLayerIdleConfig and VarAppLayerPLMN-ListConfig;
1>	discard any application layer measurement reports which were not yet fully submitted to lower layers for transmission;
1>	consider itself not to be configured to send application layer measurement reports;
1>	if the UE was configured with successHO-Config when connected to the source PCell and the targetRAT-Type is set to eutra:
2>	perform the actions for the successful handover report determination for inter-RAT handover as specified in clause 5.7.10.6.
1>	if the targetRAT-Type is set to eutra and the nas-SecurityParamFromNR is included: or
1>	if the targetRAT-Type is set to utra-fdd:
2>	indicate the release of the RRC connection to upper layers together with the release cause 'other'.
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