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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, there are still some issues that need to be resolved and some of those issues are discussed in this contribution.
[bookmark: _Ref154582601]2	Discussion
2.1	Open issue related to IRAT handover
There is on FFS about handover from E-UTRAN to NR in TS 38.331[2]:
	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.
	


Before discussing the FFS about handover from E-UTRAN to NR, we can first check the behaviour for handover from NR to E-UTRAN. When UE receives the MobilityFromNRCommand, it will release all the NR QoE configurations. Afterwards, it will configure the LTE QoE configuration based on the received RRCConnectionReconfiguration. 
For handover from E-UTRAN to NR, a similar behaviour should be kept. When the UE receives MobilityFromEUTRACommand, the LTE QoE configuration should be released. Afterwards, the NR QoE configurations can be configured in RRCReconfiguration. It is probably an error that the LTE QoE configuration are currently not released at handover to NR as the LTE configuration may remain hanging at handover to NR.
Thus, the LTE specification should be updated to capture the release of LTE QoE configurations at handover from LTE to NR. This release should preferably be done in earlier releases also, to avoid hanging QoE measurements at handover to NR. It is proposed that RAN2 discusses whether to make this change also for earlier releases.
[bookmark: _Toc159229940]The agreement that all LTE QoE configurations are released at handover to NR should be captured in the LTE specification. (A draft CR is included in the Annex.3).
[bookmark: _Toc159229941]Discuss whether he release of LTE QoE configurations at handover to NR should be added also in earlier releases.
[bookmark: _Ref156306173]
[bookmark: _Hlk158217856]2.2	Issue related to session start/stop indication
In release 17, a session start/stop indication was defined in RRC. The network uses the session status information for area handling of the measurements and for alignment with MDT. At handover, the session status information is sent from the source gNB to the target gNB in the HANDOVER REQUEST message, so that the target node gets information of the current session status. 
At conditional handover, the HANDOVER REQUEST message which contains the session status indication, is sent an arbitrary time prior to the actual execution of the handover. There is thus normally an arbitrarily long time gap between the time when the source gNB sends the HANDOVER REQUEST message and the time when the UE accesses the target gNB. During this time the session status in the UE may change, and if it changes, the target node will have incorrect information regarding the session status when the conditional handover is executed. Incorrect measurement status information in the target node may lead to measurements being released when they should not and vice versa. It may also lead to incorrect alignment with MDT measurements. 
In RAN2#123bis, RAN2 concluded that a network based solution for the problem may be preferred:
RAN2 thinks NW-based solution would be preferred for this issue which can be discussed by RAN3 directly. 

However, in RAN3 #122, there was no conclusion on a network based solution. Instead, RAN3 had a proposal for a UE based solution, but an agreement could not be reached:
1. Take UE-based solution for QoE measurement status indication to target node during CHO process, i.e. reuse the existing mechanism that UE sends the session status to the new connected gNB.
QC, ZTE: After HO execution, do not see the benefits
E///, SS: Support the proposal, but leave the details to SA4 and RAN2 should work on

Therefore, this is still an outstanding issue which needs to be resolved. The NW-based solution has some drawbacks, e.g. there is currently no message sent from the source node to the target node after a handover has been executed. There is currently also no procedure for updating a prepared CHO in the candidate target node. Instead, the source gNB may have to cancel the CHO by sending a HANDOVER CANCEL message to the candidate target gNB and releasing the CHO configuration in the UE, and then initiate a new CHO preparation with the updated session status. Or alternatively, a new message/procedure would have to be introduced.
In a UE-based solution, the UE would directly indicate to the target gNB the QoE measurement session status after the CHO is executed. This is already the UE behaviour for measurements applicable to RRC_IDLE or RRC_INACTIVE when the UE is transferred to RRC_CONNECTED and therefore it seems to be the easiest solution also for CHO. There is then no need to define a new inter-gNB message/procedure for this case which would be much more complex. 
The issue may occur also at regular handover even if the likelihood is smaller. It has been seen in that past that a similar problem also happened for UEAssistanceInformation. If the UE transmitted the UEAssistanceInformation message too close to the handover, the target node would not get the latest information, as there is a short time between the preparation of the handover and the execution of the handover. Based on TS 38. 331[2] as cited below, the problem was solved by the UE transmitting the message again to the target node if a handover occurred shortly after the UE transmitted the UEAssistanceInformation message:
	5.3.5.3	Reception of an RRCReconfiguration by the UE
……
2>	if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup:
3>	if the UE initiated transmission of a UEAssistanceInformation message for the corresponding cell group during the last 1 second, and the UE is still configured to provide the concerned UE assistance information for the corresponding cell group; or
3>	if the RRCReconfiguration message is applied due to a conditional reconfiguration execution, and the UE is configured to provide UE assistance information for the corresponding cell group, and the UE has initiated transmission of a UEAssistanceInformation message for the corresponding cell group since it was configured to do so in accordance with 5.7.4.2:
4>	initiate transmission of a UEAssistanceInformation message for the corresponding cell group in accordance with clause 5.7.4.3 to provide the concerned UE assistance information;
4>	start or restart the prohibit timer (if exists) or the leave without response timer for the MUSIM associated with the concerned UE assistance information with the timer value set to the value in corresponding configuration;


Therefore, it is proposed to solve the issue in the same way also for regular handover, to avoid problems in the future when it is much more complicated to correct the issue.
The issue exists already in rel-17. It is proposed that RAN2 discusses whether to correct this in rel-17 also. 

[bookmark: _Toc145847134][bookmark: _Toc159229942]At execution of a conditional handover, the UE sends the latest session status to the target gNB. (A draft CR is included in the Annex.4).
[bookmark: _Toc159229943]At regular handover, the UE sends the latest session status to the target gNB if the session status has changed less than 1 second before the UE received the handover command. (A draft CR is included in the Annex.4).
[bookmark: _Toc159229944]Discuss whether to correct the session status issue for CHO/HO in rel-17 also.

Conclusion
[bookmark: _In-sequence_SDU_delivery]RAN2 is kindly asked to discuss the following proposals: 
Proposal 1	The agreement that all LTE QoE configurations are released at handover to NR should be captured in the LTE specification. (A draft CR is included in the Annex.3).
Proposal 2	Discuss whether he release of LTE QoE configurations at handover to NR should be added also in earlier releases.
Proposal 3	At execution of a conditional handover, the UE sends the latest session status to the target gNB. (A draft CR is included in the Annex.4).
Proposal 4	At regular handover, the UE sends the latest session status to the target gNB if the session status has changed less than 1 second before the UE received the handover command. (A draft CR is included in the Annex.4).
Proposal 5	Discuss whether to correct the session status issue for CHO/HO in rel-17 also.
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Annex
[bookmark: _Toc46480621][bookmark: _Toc46481855][bookmark: _Toc46483089][bookmark: _Toc146823461]Annex.1 	CR for TS36.331 to capture the release of LTE QoE configurations at handover to NR
5.4.3.3	Reception of the MobilityFromEUTRACommand by the UE
The UE shall be able to receive a MobilityFromEUTRACommand message and perform a cell change order to GERAN, even if no prior UE measurements have been performed on the target cell.
The UE shall:
1>	stop timer T310, if running;
1>	stop timer T312, if running;
1>	if timer T316 is running:
2>	stop timer T316;
2>	clear the information included in VarRLF-Report, if any;
1>	if T309 is running:
2>	stop timer T309 for all access categories;
2>	perform the actions as specified in 5.3.16.4.
1>	if the MobilityFromEUTRACommand message includes the purpose set to handover:
2> inform upper layers to clear the stored application layer measurement configuration;
   2> discard received application layer measurement report information from upper layers, if any;
2>	if the targetRAT-Type is set to utra or geran:
3>	consider inter-RAT mobility as initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;
3>	forward the nas-SecurityParamFromEUTRA to the upper layers;
3>	access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT;
3>	if the targetRAT-Type is set to geran:
4>	use the contents of systemInformation, if provided for PS Handover, as the system information to begin access on the target GERAN cell;
NOTE 1:	If there are DRBs for which no radio bearers are established in the target RAT as indicated in the targetRAT-MessageContainer in the message, the E-UTRA RRC part of the UE does not indicate the release of the concerned DRBs to the upper layers. Upper layers may derive which bearers are not established from information received from the AS of the target RAT.
NOTE 2:	In case of SR-VCC, the DRB to be replaced is specified in TS 23.216 [61].
2>	else if the targetRAT-Type is set to eutra:
3>	consider inter-system mobility as initiated towards E-UTRA;
3>	forward the nas-SecurityParamFromEUTRA to the upper layers, if included;
3>	access the target cell indicated in the inter-RAT message in accordance with clause 5.4.2.3;
2>	else if the targetRAT-Type is set to nr:
3>	consider inter-RAT mobility as initiated towards NR;
3>	access the target cell indicated in the inter-RAT message in accordance with the specifications in TS 38.331 [82];
2>	else if the targetRAT-Type is set to cdma2000-1XRTT or cdma2000-HRPD:
3>	forward the targetRAT-Type and the targetRAT-MessageContainer to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specifications of the CDMA2000 target-RAT;
1>	else if the MobilityFromEUTRACommand message includes the purpose set to cellChangeOrder:
2>	start timer T304 with the timer value set to t304, as included in the MobilityFromEUTRACommand message;
2>	if the targetRAT-Type is set to geran:
3>	if networkControlOrder is included in the MobilityFromEUTRACommand message:
4>	apply the value as specified in TS 44.060 [36];
3>	else:
4>	acquire networkControlOrder and apply the value as specified in TS 44.060 [36];
3>	use the contents of systemInformation, if provided, as the system information to begin access on the target GERAN cell;
2>	establish the connection to the target cell indicated in the CellChangeOrder;
NOTE 3:	The criteria for success or failure of the cell change order to GERAN are specified in TS 44.060 [36].
1>	if the MobilityFromEUTRACommand message includes the purpose set to e-CSFB:
2>	if messageContCDMA2000-1XRTT is present:
3>	forward the messageContCDMA2000-1XRTT to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;
2>	if mobilityCDMA2000-HRPD is present and is set to handover:
3>	forward the messageContCDMA2000-HRPD to the CDMA2000 upper layers for the UE to access the cell(s) indicated in the inter-RAT message in accordance with the specification of the target RAT;
2>	if mobilityCDMA2000-HRPD is present and is set to redirection:
3>	forward the redirectCarrierCDMA2000-HRPD to the CDMA2000 upper layers;
NOTE 4:	When the CDMA2000 upper layers in the UE receive both the messageContCDMA2000-1XRTT and messageContCDMA2000-HRPD the UE performs concurrent access to both CDMA2000 1xRTT and CDMA2000 HRPD RAT.
NOTE 5:	The UE should perform the handover, the cell change order or enhanced 1xRTT CS fallback as soon as possible following the reception of the RRC message MobilityFromEUTRACommand, which could be before confirming successful reception (HARQ and ARQ) of this message.

Annex.2 	CR for TS 38.331 for session status indication
5.3.5.3	Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the conditional reconfiguration (CHO, CPA or CPC):
<omitted>
2>	if reconfigurationWithSync was included in masterCellGroup:
3>	if configured with application layer measurements and if application layer measurement report container has been received from upper layers for which the successful transmission of the message or at least one segment of the message has not been confirmed by lower layers:
4>	re-submit the MeasurementReportAppLayer message or all segments of the MeasurementReportAppLayer message to lower layers for transmission via SRB4;
3>	if the RRCReconfiguration message is applied due to a conditional reconfiguration execution:
4> for each measConfigAppLayerId configured in the UE:
5> if the UE is configured to provide transmissionOfSessionStartStop for the application layer measurement:
6> initiate transmission of a MeasurementReportAppLayer including appLayerSessionStatus for the application layer measurement;
3> else:
4> for each measConfigAppLayerId configured in the UE:
5> if the UE is configured to provide transmissionOfSessionStartStop for the application layer measurement and the session status has changed since 1 second before the UE received the RRCReconfiguration:
6> initiate transmission of a MeasurementReportAppLayer including appLayerSessionStatus for the application layer measurement;
2>	if reconfigurationWithSync was included in masterCellGroup and the target cell provides SIB21:
3>	if the UE initiated transmission of an MBSInterestIndication message during the last 1 second preceding reception of this RRCReconfiguration message; or
3>	if the RRCReconfiguration message is applied due to a conditional reconfiguration execution, and the UE has initiated transmission of an MBSInterestIndication message after having received this RRCReconfiguration message:
4>	initiate transmission of an MBSInterestIndication message in accordance with clause 5.9.4;
2>	the procedure ends.
NOTE 3:	The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast or MBS multicast data reception, i.e. the broadcast and unicast/MBS multicast beams are quasi co-located.
NOTE 4: The UE sets the content of UEAssistanceInformation according to latest configuration (i.e. the configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may include more than the concerned UE assistance information within the UEAssistanceInformation according to 5.7.4.2. Therefore, the content of UEAssistanceInformation message might not be the same as the content of the previous UEAssistanceInformation message.
NOTE 5: The UE sets the content of appLayerSessionStatus according to latest session status. Therefore, appLayerSessionStatus may not be the same as previous appLayerSessionStatus.
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