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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 those issues are discussed in this contribution.
[bookmark: _Ref154582601]2	Discussion
2.1 	UE autonomous release of QoE configuration and reports after 48 hours (RIL issue E150)
Regarding when the UE is allowed to release the QoE configurations, there is an agreement from RAN2#122 that “UE is allowed to release stored reports and configuration after 48h (similar to logged MDT). No timer is configured by the network.” An FFS is left in TS 38. 331[2]:
	Editor’s Note: FFS on when the 48 hours start for when the UE may discard application layer measurement configuration and reports.


For Logged MDT measurement, there is a configured timer, loggingDuration (timer T330), which governs when the logged measurement configuration is released. The loggingDuration is mandatory in the logged measurement configuration, it has a range between 10 minutes and 120 minutes. T330 is started when the UE receives the logged measurement configuration, and when it expires, the UE shall release the logged measurement configuration. When T330 expires or stops, the 48 hours start, and the 48 hours apply only to stored logged measurement reports. The UE is allowed to discard stored reports 48 hours after T330.
However, it was agreed that no timer like T330 is configured for QoE, and as a consequence, there are several different conceivable start/restart timing rules for the 48 hours for the release of QoE configuration and reports. Some possible UE behaviours:
1. The 48 hours is applicable only in RRC_IDLE. The 48 hours can start when the UE goes to RRC_IDLE and reset when the UE reenters RRC_ CONNECTED.
2. The 48 hours is applicable in RRC_IDLE/RRC_INACTIVE. The 48 hours can start when the UE goes to RRC_IDLE/RRC_INACTIVE and reset when the UE reenters RRC_ CONNECTED.
3. For each QoE configuration, the 48 hours can start and restart when the UE receives the QoE configuration by AppLayerMeasConfig.
4. For each QoE configuration, the 48 hours can start and restart when the QoE measurement duration in the QMC configuration XML file starts or ends or when the measurement session starts or stops.
For start/restart timing rule 4, QoE measurement duration configured in the QMC configuration XML file is optional. When QoE measurement duration is not configured, the 48 hours can not start. Besides, with rule 4, the 48 hours may expire when the UE is in RRC_CONNECTED, the problem of which is explained below in rule 3.
For start/restart timing rule 3, the 48 hours may expire when UE is in RRC_CONNECTED. Normally, UE is not allowed to automatically release QoE configurations in RRC_CONNECTED. If the UE doesn’t report when the QoE configurations are released, there will be misalignment between the network side and the UE side on the QoE configurations. For example, if one QoE configuration is released in RRC_CONNNECTED when 48 hours expires but the gNB does not know, then the UE’s behavior will be unpredictable if gNB reconfigures this QoE configuration.
For start/restart timing rule 2, if the UE automatically releases QoE configurations in RRC_INACTIVE, the UE needs to report the release when resuming to the network to guarantee the aligned understanding of QoE configurations between the network side and the UE side.
For start/restart timing rule 1, it’s the simplest solution.
[bookmark: _Toc158816132][bookmark: _Toc159227730][bookmark: _Hlk154577262][bookmark: _Hlk156225326]A UE releases stored QoE configurations and reports after 48 hours, which start when the UE goes to RRC_IDLE and is reset when the UE re-enters RRC_CONNECTED.

2.2 	MBS Communication Service Type handling (RIL issue E151)
The MBS Communication Service Type IE in UE Application Layer Measurement Configuration Information is agreed in RAN3 according to TS 38.413 V18.0.0[3] and TS 38.423 V18.0.0[4] :
	MBS Communication Service Type
	O
	
	ENUMERATED
(multicast, broadcast, …)
	This IE indicates for which type of MBS communication service the QoE measurement configuration pertains to.
	YES
	ignore


However, the MBS communication service type multicast/broadcast is not included in the Uu interface nor in the measConfigAppLayerContainer. As the UE is to determine whether to start QoE measurement session based on the MBS Communication Service Type, this information should be known to UE application layer in some way. 
[bookmark: _Hlk154577549]As the UE application layer doesn’t know whether the MBS service is using broadcast or multicast, the UE AS layer should keep informing the application layer of the MBS mode. One way is to include MBS Communication Service Type information in the QMC configuration XML file and UE AS layer informs the application layer of whether the MBS service is using broadcast or multicast. Another way is to indicate the MBS Communication Service Type information in the RRC signaling to UE AS layer using an explicit IE in the MeasConfigAppLayer IE and UE AS layer informs the application layer of whether the QoE measurement can be started or not based on the MBS mode. The second solution is extendable if in future more filtering criterions will be introduced for QoE measurement.
[bookmark: _Toc158816133][bookmark: _Toc159227731]MBS Communication Service Type should be sent to UE AS layer by RRC signaling.
[bookmark: _Hlk156225280]
The UE AS layer is aware of the MBS mode in the same way as it is aware of the cell the UE is currently connected to. RAN2 agreed that the UE AS layer is responsible for handling the area for UEs in RRC_IDLE and RRC_INACTIVE. Therefore, it seems straightforward that the UE AS layer also should be responsible for ensuring that the QoE measurements are performed for the configured MBS mode.
[bookmark: _Toc159227732]The UE AS layer is responsible for ensuring that the QoE measurements are performed for the configured MBS mode.

The UE application layer needs to be informed of when the UE is using the MBS mode applicable to the QoE measurements. This could be done in the same way as for the area, that the UE AS layer indicates to the application layer when the UE is using the MBS mode that is the relevant for the QoE measurements. Therefore, RAN2 needs to send an LS to CT1 and ask them to specify an AT command indicating “MBS mode fulfilled”/”MBS mode not fulfilled”

[bookmark: _Toc158816134][bookmark: _Toc159227733][bookmark: _Toc149896806]Send an LS to CT1, asking CT1 to convey MBS mode information from the UE AS layer to the UE application layer by means of an AT command. (A draft LS is included in the Annex.1.)

2.3 	Further consideration on the “pollution” of QoE Reports
Based on SA4 specifications, e.g. TS 26.247, the QoE configuration shall only be evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. 
“The QoE configuration shall only be evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. This includes evaluation of any filtering criteria such as by geographical area. Client evaluation of all measurement and reporting criteria for an ongoing QoE session shall be unaffected by any QoE configuration changes received during that session – i.e., any changes to the QoE configuration shall only affect QoE sessions started after these configuration changes have been received.”
For area scope handling, the UE thus only checks the area scope to determine whether to start a QoE measurement session or not. If the UE moves out of the area scope during an ongoing session, the UE will continue the QoE measurement, so measurement results from inside the area scope and measurement results from outside the area scope will be mixed in the report. Due to this, OAM may get a large extent of data collected outside the area scope which is not its intention, and which may make the OAM draw incorrect conclusions, and in the worst case perform suboptimal adaptive reconfigurations. 
Similar issues happen also for MBS Communication Service Type. If the QoE configuration points out either MBS multicast or MBS broadcast as the MBS mode of interest, in which the QoE measurements should be performed, and the UE evaluates this only at the start of a QoE session. Then, if the MBS mode switches during an ongoing session, the measurement results from MBS broadcast mode and the measurement results from MBS multicast mode will be mixed in the report. For instance, the OAM may be interested in evaluating the performance of the network’s usage of MBS broadcast mode and thus creates a QoE configuration restricted to the MBS broadcast mode. If the QoE reports that OAM receives contain data collected while both MBS broadcast mode and MBS multicast mode were used, then the reported data will not reflect what the OAM wants to evaluate.
[bookmark: _Toc159227736]OAM may draw incorrect conclusions and perform suboptimal configurations if the QoE report is mixed with result from inside the area scope and outside the area scope or if the QoE report is mixed with result from MBS broadcast mode and MBS multicast mode.

This problem can be seen as the QoE report is polluted, as not all the measurement results are of QAM’s interest.
[bookmark: _Toc158816135][bookmark: _Toc159227734]RAN2 to send an LS to SA4 to discuss the problem of the “pollution” of the QoE report. (A draft LS is included in the Annex.2.) 

2.5	Handover or RLF before retrieval of QoE configurations/reports (RIL issue E003) 
One remaining issue is the scenario where a UE enters RRC_CONNECTED and indicates to the gNB that it has stored QoE configuration/reports, but before the QoE configuration/reports are transmitted to the source/old gNB (i.e. before the gNB has established SRB4 and the UE has sent the QoE configuration/reports), the UE handovers to a target gNB or re-establishes in a new gNB (e.g after RLF). Afterwards, the new/target gNB has no way of knowing if there are RRC_IDLE/RRC_INACTIVE QoE configurations/reports stored in the UE.
The new/target gNB needs to be informed of the availability of (unsent) QoE configuration/reports in the UE. Either the source gNB forwards this information to the new/target gNB or the UE can report this indication again after connecting to the new/target gNB.
The simplest solution is that the UE indicates again after connecting to the new/target gNB that it has QoE configurations/reports to transmit. That behaivour works for all different cases like handover, conditional handover, or re-establishement after RLF.
[bookmark: _Toc158816136][bookmark: _Toc159227735]The UE re-transmits measConfigReportAppLayerAvailable to the target/new node if the gNB changes after the indication was transmitted, but before all QoE configurations/reports were reported.

Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections the following observation was made: 
Observation 1	OAM may draw incorrect conclusions and perform suboptimal configurations if the QoE report is mixed with result from inside the area scope and outside the area scope or if the QoE report is mixed with result from MBS broadcast mode and MBS multicast mode.

Based on the discussion in the previous sections the following is proposed:
Proposal 1	A UE releases stored QoE configurations and reports after 48 hours, which start when the UE goes to RRC_IDLE and is reset when the UE re-enters RRC_CONNECTED.
Proposal 2	MBS Communication Service Type should be sent to UE AS layer by RRC signaling.
Proposal 3	The UE AS layer is responsible for ensuring that the QoE measurements are performed for the configured MBS mode.
Proposal 4	Send an LS to CT1, asking CT1 to convey MBS mode information from the UE AS layer to the UE application layer by means of an AT command. (A draft LS is included in the Annex.1.)
Proposal 5	RAN2 to send an LS to SA4 to discuss the problem of the “pollution” of the QoE report. (A draft LS is included in the Annex.2.)
Proposal 6	The UE re-transmits measConfigReportAppLayerAvailable to the target/new node if the gNB changes after the indication was transmitted, but before all QoE configurations/reports were reported.
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Annex
[bookmark: _Ref154582560]Annex.1 	LS to CT1	

LS to be sent to CT1 to request additions to TS 27.007 to support indication of MBS mode information from the UE access stratum to the UE application layer:

3GPP TSG-RAN WG2 #125	R2-24xxxxx
Athens, Greece, 26 February – 1 March 2024 


Title:	LS on AT command update to support indication of MBS mode
Release:	Rel-18
Work Item:	NR_QoE_enh-Core


Source:	RAN2
To:	CT1
Cc:	SA4, RAN3, SA5

Contact Person:	
Name:	Cecilia Eklöf
Tel. Number:	+46763353243
E-mail Address:	cecilia.eklof@ericsson.com

Attachments:	



1. Overall Description:
In this LS RAN2 would like to ask CT1 to introduce AT command support for MBS mode status updates from the UE access stratum to the UE application layer.
RAN3 has agreed that the network can indicate the MBS mode (multicast or broadcast) that a QoE configuration should be applied in (i.e. in which MBS mode QoE measurements should be performed). 
When the UE AS has received the indication of MBS mode from the network, the UE AS layer will keep track of the MBS mode that the UE is currently using. The UE AS layer needs to inform the application layer of when the UE is using the MBS mode that is the relevant for the QoE measurements. Therefore, RAN2 kindly asks CT1 to specify an AT command indicating “MBS mode fulfilled”/”MBS mode not fulfilled”.  

2. Actions:
RAN2 would like to ask CT1 to update 27.007 and specify an AT command of “MBS mode fulfilled”/”MBS mode not fulfilled” to indicate when the MBS mode is the required MBS mode that the QoE configuration pertains to.

3. Date of Next RAN2 Meeting:
RAN2#125bis	15 – 19 April 2024	Changsha, China
RAN2#126	20 – 24 May 2024	Fukuoka, Japan

[bookmark: _Ref156227881]Annex.2 	LS to SA4

LS to be sent to SA4 to discuss the problem of QoE reports “pollution”:


3GPP TSG-RAN WG2 #125	R2-24xxxxx
Athens, Greece, 26 February – 1 March 2024 


Title:	LS on the “pollution” of QoE Reports
Release:	Rel-18
Work Item:	NR_QoE_enh-Core


Source:	RAN2
To:	SA4
Cc:	RAN3, SA5

Contact Person:	
Name:	Cecilia Eklöf
Tel. Number:	+46763353243
E-mail Address:	cecilia.eklof@ericsson.com

Attachments:	



1. Overall Description:
Based on TS 26.247, the QoE configuration shall only be evaluated by the client at the start of a QoE measurement and reporting session (“QoE session”) associated with a streaming session. 
Thus, for area scope and MBS Communication Service Type handling, the UE thus only checks the area scope and/or MBS mode(broadcast/multicast) to determine whether to start a QoE measurement session.  If the UE moves out of the area scope or changes the MBS mode during an ongoing session, the UE will continue the QoE measurements, so the measurement results will be mixed with results from inside the area scope and outside the area scope and/or with results from both broadcast and multicast.
Due to this, OAM may get a large extent of data which was not collected under the intended circumstances, and which may make the OAM draw incorrect conclusions, and in the worst case perform suboptimal adaptive reconfigurations.
This problem can be seen as the QoE report is “polluted", as not all the measurement results are according to the configuration and of QAM’s interest.
Therefore, RAN2 would like to ask SA4 whether this problem has been considered and provide feedback on the conclusion to RAN2.

2. Actions:
ACTION: RAN2 respectfully asks SA4 to provide feedback on the question.

3. Date of Next RAN2 Meeting:
RAN2#125bis	15– 19 April 2024	Changsha, China
RAN2#126	20 – 24 May 2024	Fukuoka, Japan
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