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1	Introduction
In the last meeting, RAN2 discussed the configuration and reporting of QoE measurements and made the following agreements:
	It is the RAN2 understanding that the QoE Reference does not need to be sent to or from the UE in RRC signaling for QoE measurements in RRC_CONNECTED. The RRC ID, MeasConfigAppLayerId, is sufficient to identify the QoE configuration between UE and gNB. 
RAN2 assumes that gNB keeps the mapping between MeasConfigAppLayerId and QoE Reference. The mapping is sent to the target gNB as part of QoE configuration and information at handover. 
Send an LS to SA5 (cc R3) to confirm proposals (agreements) 1 and 2.
FFS if the RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer.
Confirm that RAN2 deprioritizes QoE measurement in RRC_IDLE/RRC_INACTIVE in Rel-17.
Send an LS to SA5 for confirmation of max number of QoE configurations per UE. Number 8 could be assumed, to be finally concluded offline. 

R2 has not concluded the max no of QoE configs per UE, numbers in the range 8 - 64 are discussed.



In this contribution, we will discuss the remaining issues of configuration and reporting.
2	Discussion
2.1	RRC level ID
In the last meeting of RAN2#115, RAN2 agreed that the NG-RAN will send the RRC level ID, MeasConfigAppLayerId, to the UE in order to identify the QoE configuration. In the meeting of RAN2#114, RAN2 agreed that the RRC level ID together with corresponding QoE report container should be included in MeasReportAppLayer message for each QoE report. In this meeting, RAN2 received the reply LSs [1] [2] from SA5 and RAN3. Both of them think it is possible to provide multiple QoE measurement configurations for one certain service type. Therefore, we think the UE RRC layer should forward the MeasConfigAppLayerId to the UE APP, then the UE APP will send the MeasConfigAppLayerId together with the QoE report container to the UE RRC layer.
Proposal 1:  The UE RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer. The application layer sends the MeasConfigAppLayerId together with the QoE report to the UE RRC layer.
2.2	QoE configuration and report size
[bookmark: _GoBack]According to the reply LS [5] from SA4, SA4 thinks that the size of configuration and reporting may be exceeded in some cases (e.g the VR) and also thinks it is better to remove the size limits for NR QoE configuration and reporting. Otherwise, the APP will discard the NR QoE reporting if the size limit is exceeded.
	On your questions about the maximum container size for one QoE measurement configuration or report, SA4 would like to give the answers together.
Issue 3: The maximum container size for one QoE measurement configuration
RAN2 assumes to re-use the maximum container size of 1000 bytes for QoE measurements configuration which is the same as in LTE. RAN2 would like SA4 to confirm the assumption.
Issue 4: The maximum container size for one QoE report 
RAN2 discussed how to report QoE measurements in RRC layer, e.g. whether multiple QoE reports could be included in one RRC message. RAN2 discussed whether to re-use from LTE the maximum container size of 8000 bytes for one QoE report and would like to check with SA4 whether the maximum container size for one QoE report could go beyond 8000 bytes in NR?
The current limits were defined based on the then-existing QoE metrics from the MTSI and 3GP-DASH streaming services. While there could be no hard guarantees, it was seen as unlikely that these limits would be exceeded, except for rare cases. Currently, any QoE container exceeding the size limit is simply discarded, under the assumption that such discards are very rare.
However, more advanced networks, such as NR, makes it even more relevant to use more advanced immersive services, such as Virtual Reality (VR). These services have much more complex metrics (defined in TS 26.118, clause 9), and there is a higher risk that both the configuration and the reporting size limits might be exceeded. 
SA4 has evaluated one possible VR metric collection test, and with reporting every ten minutes the resulting zipped report container is then about 18 kB in size. Although that metrics can be configured in different ways, it illustrates that newer services can in some cases produce larger reports exceeding the existing size limits.
Unfortunately, it is difficult to specify a certain (higher) limit which would always be enough for these services, as (especially) the QoE report size is dependent on things like user head movements etc.,  thus the only safe way forward is to remove the size limits.
SA4 understands that RRC segmentation is already available in NR, which can be used in the (still rare) cases where a QoE configuration or report exceeds the PDCP size limit. 
Note that removing the size limits does not imply that QoE data in general will be more bulky, as the QoE data collection is still done in exactly the same way without adding any further complexity to the QoE architecture.  
Thus in principle SA4 would welcome if the limits could be removed in NR.  


Observation 1: SA4 thinks it is better to remove the size limits for NR QoE configuration and reporting.
RAN2 agreed that the NR QoE configuration is included in the RRC reconfiguration and RRC segmentation for the RRC reconfiguration message is already supported in the current specifications. The support for QoE measurement report message will have to be added, but this is a fairly simple change from specifications point of view. 
Proposal 2: Support the RRC segmentation for MeasReportAppLayer message.
In LTE, the maximum container size for QoE measurements configuration is 1000 bytes. The maximum supported size of a PDCP SDU is 9000 bytes. Therefore, in the meeting of RAN2#113, RAN2 agreed to support the multiple QoE configurations in one RRC message even if the RRC segmentation of NR QoE configuration is not supported.
	Configure QoE measurements for NR in RRCReconfiguration.
Add configuration of QoE measurements in OtherConfig in RRCReconfiguration.
Add the configuration of QoE measurements by means of list to enable configuration of multiple simultaneous measurements.



In our understanding, if the NG-RAN finds the size of multiple QoE configurations exceed the limit of PDCP SDU, the NG-RAN can perform the RRC segmentation. Therefore, it should be noted that the size of QoE configuration container has no bearing when it comes to the number of QoE configurations that can be carried within a single RRC message.  
Observation 2: The size of QoE configuration container has no bearing when it comes to the number of QoE configurations that can be carried within a single RRC message.
Even though, in general, it is fairly easy to support QoE report segmentation in specifications, it should be noted that RRC segmentation is an optional feature for the UE. Therefore, in order to support QoE configuration on all UEs it is still important that the maximum QoE configuration container size can still fit into a single RRC message segment, i.e. it should not exceed, e.g. 8 kBytes. 
Proposal 3: The maximum size of the QoE configuration container should be 8 kBytes to ensure all UEs are able to receive it. 
When it comes to the report size, as indicated by SA4, it may exceed the size of 9 kBytes, especially for new service type such as VR. Therefore, the size limitation of the QoE report could be lifted in RRC specifications, as per SA4 request. 
Proposal 4: QoE report container can be specified as OCTET STRING with no maximum size in RRC signalling.
However, since not all UEs will support RRC segmentation as mentioned above, it is important that the application layer does consider the UE capability when generating QoE reports to avoid a situation where they exceed the size of 8 kBytes when the UE does not support RRC segmentation. 
Proposal 5: Application layer should be informed by the UE whether UE supports sending QoE reports with the size exceeding the previous limitation of 8 kBytes (which depends on whether UE supports RRC segmentation).

2.3	QoE measurement per slice
According to the LS [3] from RAN3, RAN3 has agreed to support the QoE measurement per slice.
	Configuration details
· RAN3 agree to introduce a new IE "QoE Reference" explicitly over interfaces at least for s-based, whether it can be applied to m-based and whether it is per service type or per slice depends on feedback from SA5.
· RAN3 agree to introduce a new IE "Measurement Collection Entity IP Address", whether it is per service type or per "QoE Reference" depends on feedback from SA5.
· RAN3 agree to introduce the following additional new IEs: 
· a list of UE Application layer measurement configuration IE for each service type. 
· inside each UE Application layer measurement configuration IE:
· Container.
· an enumerated IE indicating service type (e.g., Streaming services, MTSI services, VR).
· Area scope (a list of cells/TA/TAI/PLMN).
· Slice scope.
· RAN3 agree slice scope is a list of S-NSSAI.
· RAN3 agree that slice related identifier should be included in the QoE measurement report from UE.
· RAN3 agree that there are no additional requirements on QoE measurement to support roaming UEs.


One issue that has to be discussed by RAN2 is how slice information is configured at the UE, in particular whether it is included in RRC signalling. In our understanding, RAN will check the slice scope included in the QoE configuration from OAM/CN and based on this RAN will identify the UEs to configure with QoE (for management based QoE). RAN may further decide to only configure a specific UE for QoE measurements within selected slices which are subset of slice scope list from OAM/CN, e.g. based on the maximum number of QoE measurement supported by the UE etc. Therefore, the slice scope information should be provided to the UE via RRC signalling. If the slice information was also included in the QoE configuration container, the configuration could be inconsistent with RAN configuration leading to improper UE behaviour.
Proposal 6: The gNB sends the slice info as an explicit IE in RRC QoE configuration. The QoE configuration container should not include the slice info. 
Another point that has to be solved is whether slice ID needs to be included in RRC signalling or should rather be included within QoE measurement report container. 
The QoE report carried in a QoE report container is used by the OAM directly. Therefore, the NG-RAN does not need to know the slice ID of the QoE report and it is sufficient if the slice ID is only included in the transparent reporting container. According to the LS [4] from SA4, SA4 are also considering to include the slice ID in the QoE report container.
Proposal 7: For the legacy QoE measurement reporting, there is no need to include slice information in the RRC signalling. The slice ID should be included in the QoE report container.

3	Conclusions
Based on the above discussions, the following is observed and proposed: 
Observation 1: SA4 thinks it is better to remove the size limits for NR QoE configuration and reporting.
Observation 2: The size of QoE configuration container has no bearing when it comes to the number of QoE configurations that can be carried within a single RRC message.

Proposal 1:  The UE RRC layer forwards the MeasConfigAppLayerId together with the QoE configuration to the application layer. The application layer sends the MeasConfigAppLayerId together with the QoE report to the UE RRC layer.
Proposal 2: Support the RRC segmentation for MeasReportAppLayer message.
Proposal 3: The maximum size of the QoE configuration container should be 8 kBytes to ensure all UEs are able to receive it. 
Proposal 4: QoE report container can be specified as OCTET STRING with no maximum size in RRC signalling.
Proposal 5: Application layer should be informed by the UE whether UE supports sending QoE reports with the size exceeding the previous limitation of 8 kBytes (which depends on whether UE supports RRC segmentation).
Proposal 6: The gNB sends the slice info as an explicit IE in RRC QoE configuration. The QoE configuration container should not include the slice info. 
Proposal 7: For the legacy QoE measurement reporting, there is no need to include slice information in the RRC signalling. The slice ID should be included in the QoE report container.
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