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1	Introduction 
In last RAN2 meeting, the QoE WI was completed. But there is still some remaining open issue need to discuss as follow:
	Idle/
Inactive
	1. FFS on when the 48 hours start for when the UE may discard application layer measurement configuration and reports.
	Editor’s Note in chapter 5.3.5.13d. Needs online discussion.

	IRATHO
	2. FFS whether to capture the agreement that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification.
	Editor’s Note in chapter 5.4.2.3. Needs online discussion.

	Idle/
Inactive
	3. FFS on if it needs to be specified what the UE transmits when returning to RRC_CONNECTED.
	Editor’s Note in chapter 5.7.16.2 and RIL issue E001. Proposed solution can be included in the correction CR. Online discussion if needed.

	Idle/
Inactive
	4. All stored QoE configurations and reports might not fit into one MeasurementReportAppLayer message when the UE returns from RRC_IDLE/RRC_INACTIVE. Collision of measConfigAppLayerId might occur if the network doesn’t get all QoE configurations in the first message.
	RIL issue E002. Proposal can be included in the correction CR. Online discussion if needed.

	Idle/
Inactive
	5. If a handover or RLF occurs after the UE has indicated that it has QoE configurations/reports stored but before the UE has transmitted the QoE configurations or reports when returning from RRC_IDLE, the network (the new gNB) will never know that the UE has QoE configurations/reports stored. 
	RIL issue E003. Needs online discussion.

	Mobility
	6. The network might not have the correct application layer measurement session status if a conditional handover is executed or if the session status changed just before a handover.
	RIL issue E046. Needs online discussion.



In this paper, we will focus on the remaining issues and provide our views on these issues. 
[bookmark: _Ref178064866]2	Discussion 
Open issue 1: When does the 48h start 
Considering the UE configured with QoE measurement for broadcast service may stay in RRC_IDLE state for a long time, the network cannot release the QoE configuration. So in previous RAN2 meeting, it was agreed that UE is allowed to release the stored reports and configuration after 48 hours (similar to logged MDT). But it is still not clear when does the 48 hours starts.
In logged MDT, when the memory reserved for the logged measurement information becomes full or the configured logged measurement duration ends, UE is allowed to discard stored logged measurements report after 48h. Because when the memory reserved becomes full or the configured duration ends, the stored measurement report will not be updated. Then the stored report maybe too old to be valuable to network after 48 hours. In essence, the true condition to start 48 hours is that the stored reports do not change anymore.
Observation 1: In essence, the condition to start 48 hours in logged MDT is that the stored reports do not change anymore.
So for QoE measurement in IDLE/IINACTIVE state, we can adopt the similar principle. The difference between QoE measurement and logged MDT is that when the reserved memory for QoE report becomes full, UE app layer may generate new QoE reports and update the stored QoE reports. So the condition of when reserved memory becomes full is not applicable to QoE measurement in IDLE/INACTIVE state. Besides, in QoE measurement, the configured measurement duration is included in container sent to app layer, the UE AS layer cannot know when the QoE measurement will end unless the app layer inform the AS layer. But this method will introduce more interaction between AS layer and app layer. So the condition of when the QoE measurement duration ends is also not suitable to QoE measurement in IDLE/INACTIVE states.
Observation 2: The condition of starting 48 hours that memory reserved becomes full or the configured logged measurement duration ends is not suitable for QoE measurement.
In our understanding, for QoE measurement in IDLE/INACTIVE states, a reasonable occasion to start the 48 hours is that the stored QoE reports do not change anymore. When UE AS layer receive new QoE reports, UE will restart the 48 hours. 
Proposal 1: When UE AS layer does not receive QoE reports, UE will start 48 hours and if new QoE reports is received from app layer, UE will restart 48 hours. 

Open issue 2: IRATHO 
When UE performs intra-system inter-RAT handover between E-UTRA and NR, UE will release the QoE configuration in source RAT and apply the new QoE configuration if received from the target RAT. It is a FFS whether to capture the agreement that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification.
Actually, this agreement has already been explicitly described in stage 2 spec. Besides, in current NR spec and LTE spec, it seems that it also was captured.
In current NR spec [1], it was described that when UE perform handover to NR, UE will apply the default L1 parameter and default MAC Cell Group configuration and perform the RRC reconfiguration procedure. If UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP hand SDAP can be used for intra-system inter-RAT handover. But for other case, the source RAT configuration is not considered when UE applies the reconfiguration message of target RAT as highlighted below. 
	[bookmark: _Toc60776858][bookmark: _Toc156129840]5.4.2.3	Reception of the RRCReconfiguration by the UE
The UE shall:
1>	apply the default L1 parameter values as specified in corresponding physical layer specifications except for the parameters for which values are provided in SIB1;
1>	apply the default MAC Cell Group configuration as specified in 9.2.2;
1>	perform RRC reconfiguration procedure as specified in 5.3.5;
NOTE:	If the UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP and SDAP can be used for intra-system inter-RAT handover. For other cases, source RAT configuration is not considered when the UE applies the reconfiguration message of target RAT.
Editor's Note: FFS whether to capture the agreement that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification.


And when UE performs RRC reconfiguration procedure and full configuration is included in RRC reconfiguration, UE will release/clear all current dedicated radio configurations except for the the MCG C-RNTI and the AS security configurations associated with the master key and the SRB1/SRB2 configurations and DRB/multicast MRB configurations as configured by radioBearerConfig or radioBearerConfig2 and the logged measurement configuration. So in current NR spec, the LTE QoE configuration will be released at handover to NR.
In LTE spec [2], when UE performs inter-RAT handover, if the RRCConnectionReconfiguration message does not include the fullConfig and the UE is connected to 5GC, UE re-uses the source SDAP and PDCP configuration. For other cases, the source RAT configuration is not considered when UE applies the reconfiguration message of target RAT as highlighted below:
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: _Toc20486894][bookmark: _Toc29342186][bookmark: _Toc29343325][bookmark: _Toc36566577][bookmark: _Toc36809991][bookmark: _Toc36846355][bookmark: _Toc36939008][bookmark: _Toc37081988][bookmark: _Toc46480615][bookmark: _Toc46481849][bookmark: _Toc46483083][bookmark: _Toc156167766]5.4.2.3	Reception of the RRCConnectionReconfiguration by the UE
If the UE is able to comply with the configuration included in the RRCConnectionReconfiguration message, the UE shall:
1>	if the RRCConnectionReconfiguration message does not include the fullConfig and the UE is connected to 5GC (i.e., delta signalling during intra 5GC handover):
2>	re-use the source SDAP and PDCP configurations (i.e., current SDAP/PDCP configurations for all RBs from source RAT prior to the reception of the inter-RAT handover RRCConnectionReconfiguration message);
1>	if the RRCConnectionReconfiguration message includes the fullConfig and the source RAT was E-UTRA (i.e., intra-RAT inter-system handover):
2>	except the MCG C-RNTI, release/ clear all current dedicated radio resources and configurations, including all SDAP (if configured), PDCP, RLC, logical channel configurations for the DRBs and the logged measurement configuration (if configured);
2>	release/ clear all current common radio configurations;
…
1>	if MAC successfully completes the random access procedure:
2>	stop timer T304;
2>	apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS configuration that do not require the UE to know the SFN of the target PCell, if any;
2>	apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN of the target PCell (e.g. measurement gaps, periodic CQI reporting, scheduling request configuration, sounding RS configuration), if any, upon acquiring the SFN of the target PCell;
NOTE 1:	Whenever the UE shall setup or reconfigure a configuration in accordance with a field that is received it applies the new configuration, except for the cases addressed by the above statements.
[bookmark: _GoBack]2>	enter E-UTRA RRC_CONNECTED, upon which the procedure ends;
NOTE 2:	The UE is not required to determine the SFN of the target PCell by acquiring system information from that cell before performing RACH access in the target PCell.
NOTE 3:	If the handover is from NR and target CN is 5GC, the delta configuration on PDCP and SDAP can be used for intra-system inter-RAT handover. For other cases, source RAT configuration is not considered when the UE applies the reconfiguration message of target RAT.


In our understanding, the current NR spec and LTE spec, when UE perform intra-system inter RAT handover, the QoE configuration in source RAT will be released and UE will use the new QoE configurations received from target RAT. There is no need to capture the agreements that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification.
Proposal 2: There is no need to capture the agreement that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification. 
 Open issue 3: What UE transmits when returning to RRC_CONNECTED 
In current spec in chapter 5.7.16.2, UE can initiate the application layer measurement reporting. UE will include the QoE related information into MeasurementReportAppLayer message. For QoE measurement in RRC_IDLE/RRC_INACTIVE, after UE returning to RRC_CONNECTED state, expect for the legacy information, UE includes the stored appLayerIdleInactiveConfig and QoE session status in MeasurementReportAppLayer message. According to the LS from RAN3, UE also needs to report the service type to new gNB when UE returns to RRC_CONNECTED state, but in current spec, this information is missed. Besides, the appLayerMeasPriority is useful to the new gNB. If the new gNB knows the priority information, it can decide how to pause or release the QoE configuration. So UE can also report the stored priority information to the new gNB. So we think it is better to specified what UE transmits when returning to RRC_CONNECTED. And UE should also include the service type and priority information into MeasurementReportAppLayer message.
Proposal 3: UE should include the service type and priority information into MeasurementReportAppLayer message when UE returning to RRC_CONNECTED state. 
Open issue 4: Collision of measConfigAppLayerId 
Another open issue for QoE measurement in IDLE/INACTIVE is that all stored QoE configurations and reports might not fit into one QoE report message when UE returns to RRC_CONNECTED state. Then the collision of QoE measurement ID might occur if the network doesn’t get all QoE configurations in the first message. 
In our understanding, the stored QoE configuration is more important for new gNB. The new gNB can configure new QoE measurement only when it has retrieved the stored QoE configuration. Otherwise, the collision of QoE measurement ID might occur. So we think when UE returns to RRC_CONNECTED state, UE should include the stored QoE configurations into the first QoE measurement report message and then include the stored QoE report. This can avoid the collision of QoE measurement ID. We can add a note in clause 5.7.16.2 “UE should include the stored QoE configuration and session status and priority information into the first MeasurementReportAppLayer message”.
Proposal 4: UE should include the stored QoE configuration and session status and priority information into the first MeasurementReportAppLayer message and add a note in spec.
Open issue 5: Include the available indication into RRCReestablishmentComplete and RRCReconfigurationComplete message 
In current spec, when UE return to RRC_CONNECTED state, UE can include the measConfigReportAppLayerAvailable in RRCSetupComplete and RRCResumeComplete message to indicate that UE has stored QoE configuration and/or stored QoE reports. 
But after UE entering RRC_CONNECTED state but the stored QoE reports and QoE configurations have not been retrieved, UE may change to a new cell due to performing RRC reestablishment procedure or handover to a new cell. But the new cell cannot know whether UE has stored QoE reports and QoE configuration. So if UE has stored QoE reports and/or QoE configuration and UE has not sent the measConfigReportAppLayerAvailable to gNB, UE should include the measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete and RRCReconfigurationComplete message. 
Proposal 5: UE should include the measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete and RRCReconfigurationComplete message.
 Open issue 6: Session status changed just before HO and CHO
Another open issue is that the network might not have the correct application layer measurement session status if a conditional handover is executed or if the session status changed just before a handover. In our understanding, when UE returns to RRC_CONNECTED state but the stored QoE configuration and QoE reports and session status have not been retrieved, the new gNB will not configure new QoE configuration to UE. So UE can continue storing the QoE reports generated in RRC_CONNECTED state and update the session status received from app layer. So the session status can reflect the newest QoE session status when UE send the session status to the network.
In case of session status changes just before perform handover or conditional handover is executed, we think this is a corner case. And this issue also exists in Rel-17 QoE measurement, it seems that we did not specify a solution to resolve this problem and we can just follow the principle in Rel-17.
Proposal 6: UE can continue updating the session status when UE returns to RRC_CONNECTED but the session status has not been retrieved by new gNB. 
[bookmark: _Ref189046994]3 Conclusion
According to the above discussion, the following observations and proposals are made:
Observation 1: In essence, the condition to start 48 hours in logged MDT is that the stored reports do not change anymore
Observation 2: The condition of starting 48 hours that memory reserved becomes full or the configured logged measurement duration ends is not suitable for QoE measurement.
Proposal 1: When UE AS layer does not receive QoE reports, UE will start 48 hours and if new QoE reports is received from app layer, UE will restart 48 hours.
Proposal 2: There is no need to capture the agreement that all LTE QoE configurations are released at handover to NR in LTE specification or NR specification. 
Proposal 3: UE should include the service type and priority information into MeasurementReportAppLayer message when UE returning to RRC_CONNECTED state.
Proposal 4: UE should include the stored QoE configuration and session status and priority information into the first MeasurementReportAppLayer message and add a note in spec.
Proposal 5: UE should include the measConfigReportAppLayerAvailable indication in RRCReestablishmentComplete and RRCReconfigurationComplete message.
Proposal 6: UE can continue updating the session status when UE returns to RRC_CONNECTED but the session status has not been retrieved by new gNB.
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