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1. Introduction
With only two meetings left, this contribution mainly focuses on the remaining issues regarding MBS QoE.
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2.1 Information that should be available in the new gNB
With discussion for several continuous meetings, RAN3 has agreed on a set of QoE configuration related information for MBS broadcast services, which should be available in the new gNB. The agreed set is:
· QoE reference.
· The IP address or ID of the Measurement Collection Entity.
· The measConfigAppLayerID.
· Service type.
· QoE measurement type (s-based or m-based measurement) for MBS broadcast service.
· Awareness of the status of MBS QoE measurement session.
In addition, RAN3 has also agreed configuration container needs not to be provided to the new gNB for MBS broadcast service. For finalizing the final set, in the following, we discuss the necessity of also storing the information of ‘area scope’, ‘slice scope’, ‘available RVQoE metrics’ and ‘MDT alignment information’.

	QoE configuration related information for MBS broadcast services
	Necessity

	Area scope
	Yes.
In the last meeting, RAN3 has agreed to let RAN do area scope checking when UE is in RRC_CONNECTED state. Therefore, the new gNB needs to know the area scope to decide whether to start a new QoE measurement. However, we would like to note that the area scope is not used for new gNB to affect any ongoing QoE sessions. The principle is the area scope of a QoE configuration shall only be evaluated at the start of a QoE measurement and reporting session.

	Slice scope
	Yes.
In the last meeting, RAN3 agreed slice scope is not needed for broadcast as there is no concept of ‘slice scope’ in broadcast. However, it seems multicast can use slice scope, so it should be available in new gNB in case we support QoE for multicast RRC_CONNECTED state.

	available RVQoE metrics
	No.
RAN uses the RAN visible QoE measurement results to optimize the scheduling for special UE. But for the MBS broadcast, more than one UEs are receiving the MBS service. If the network only optimizes the scheduling/configuration based on the RAN visible QoE results from parts of UE, it will have impact on the performance of MBS service of other UEs. For example, if the RAN visible QoE results reported by RRC_CONNECTD UE are good and then the network decreases the scheduling/configuration, it will decrease the performance of UEs which are at edge of cell and are in RRC_CONNECTED. Therefore, we also think there is no need to support RAN visible QoE measurement for MBS broadcast service in RRC_CONNECTED state.

	MDT alignment information
	Yes.
This can be one kind of indication to let gNB know whether alignment is needed, and to give new gNB an opportunity to configure new immediate MDT for alignment after UE backs to RRC_CONNECTED state.



Proposal 1: Area scope, slice scope and MDT alignment information should be available in the new gNB.
Proposal 2: No need to support the RAN Visible QoE measurement for MBS broadcast service in RRC_CONNECTED state
2.2. How to treat MBS service
Recently, RAN3 received a LS reply from SA4 [1], which clearly notify RAN3 that MBS should be considered as a communication service only in Rel-18 as shown below:
	SA4 thanks RAN3 for the liaison on QoE measurement collection for application sessions delivered via MBS broadcast or multicast and would like to provide the answer as following. 
Q1: RAN3 kindly requests SA4 to provide guidance on which of the options RAN3 should pursue in Rel-18, in order to support QMC for application sessions delivered via MBS broadcast or multicast.
Answer: As mentioned in previous LS S4-230347, since there are no ongoing Rel-18 study or normative work regarding MBS QoE in SA4, SA4 suggests RAN3 to pursue the Option 2 in Rel-18. The "MBS" is considered as a communication service only, which can be used to deliver the application services, e.g. DASH streaming, VR streaming.   



With this LS, it is clear that there will be no MBS specific QoE metrics specified in Rel-18, and there is no need to extend the ‘service type’ in stage 3. Instead, we should introduce some dedicated enhancements to make sure the UE can understand whether a certain QoE measurement is via MBS broadcast or not. 
Specifically, UE will have different behaviors for MBS QoE measurement and legacy QoE measurement. For example, AS layer of UE needs to save the MBS QoE measurements in RRC_IDLE. But for legacy QoE measurement, UE does not need to save the QoE measurement configuration. For achieving this, it is straightforward to introduce a MBS QoE measurement indication in NGAP and Uu. The corresponding changes to NGAP is shown in [2].
Additionally, SA5 also sent a LS reply back to RAN3, informing RAN3 that OAM is not aware of MBS service area and MBS session ID as shown in [3] and captured below:
	SA5 thanks RAN3 for the LS on collecting QoE measurements per MBS service area and MBS session ID. 
SA5 has the following responses to RAN2's questions:
Q1: Is the OAM aware of MBS service area? 
Answer: No, SA5 does not specify the MBS service related information.
Q2: If yes to Q1, can the OAM confine the QoE measurements to a certain specific MBS service area e.g., by using the existing Area Scope of QMC as defined in section 9.3.1.224 in TS 38.413?
Answer: see Q1.
Q3: Is the OAM aware of MBS session ID (or any ID identifying the MBS session)? E.g., in RAN2 specifications (TS 38.331), MBS session ID is indicated by TMGI-r17.
Answer: No, SA5 does not specify the MBS service related information.
Q4: If yes to Q3, would the OAM be interested in collecting QoE measurements for specific MBS sessions i.e., sessions pertaining to specific MBS session ID(s), instead of collecting QoE measurements for all MBS sessions?
Answer: see Q3.



Based on this LS, since OAM is not aware of MBS session ID, it is impossible to add MBS session ID in NGAP. Moreover, as OAM is not aware of MBS service area, there is no way to introduce a specific MBS area scope in NGAP as well. Network can choose interested area with existing area scope to do MBS QoE measurement, and if the UEs in selected area is not interested in/receiving MBS, UEs will simply not initiate the corresponding QoE measurements.
Proposal 3: MBS should be considered as a communication service only in Rel-18, and there is no need to extend the ‘service type’ in NGAP.
Proposal 4: Introduce a MBS QoE measurement indication in NGAP and Uu.
As other WGs are waiting for RAN3’s decision on how to treat MBS service, we should send reply LS back to SA4, and to RAN2, cc SA5 as well. A draft LS out capturing RAN3’s decision as well as relevant potential enhancement introduced by RAN3 is shown in [4]
2.3 QoE measurement in high mobility scenario
RAN3 first focus on supporting the following scenario QMC:
· QoE measurement collection and reporting when the UE is in HSDN cells 
For confining the QoE measurements to HSDN cells, RAN3 to choose between the HSDN-wide indication, existing area scope and other possible enhancements if needed.
For supporting QMC in high mobility scenarios, RAN3 to determine the meaning of “high mobility”.
According to the discussion in the previous meetings, whether there is a need to have enhancements for the QoE measurement in high mobility scenario is still controversial. With only two meetings left, it is suggested to focus only on the HSDN cells scenario. The other high mobility cases like UE reaching a velocity larger than a certain threshold should be de-prioritized.  
Proposal 5: Discuss only the scenario that QoE measurement collection and reporting is done when the UE is in HSDN cells.
Then, we should discuss whether a “HSDN wide indication” is needed in the area scope of QoE configuration received from OAM to gNB. In our understanding, the HSDN cells are configured by the OAM. Therefore, the OAM knows which cells are HSDN cells. In order to collect the QoE results only in these HSDN cells, the OAM can configure special QoE measurements identified by special QoE references and only sends these QoE measurement configurations to these cells, as management based QoE measurement. In this case, the NG-RAN can just configure QoE measurements for UEs in these cells. During the mobility case, UEs can continue the QoE measurement according to the design in R17. With this logic, we think R17 management based QoE mechanism can be used to collect the QoE results, and no impacts are foreseen to RAN3 and RAN2.
We notice that some companies listed some arguments about why ‘HSDN wide indication’ is needed. We provide corresponding responses as follows:
•	High speed trains travel large distances and the number of HSDN cells along the route of interest may be a few hundreds, whereas the current signalling supports only up to 32 cells in the cell list in area scope.  => This could be an issue for s-based QoE measurement for HSDN cells, but m-based solution seems enough. For m-based QoE measurement, we don’t need to configure cell ID, but only configure QoE for HSDN cells. In order to collect the QoE results only in these HSDN cells, the OAM can configure special QoE measurements identified by special QoE references and only sends these QoE measurement configurations to these cells, as management based QoE measurement. 
•	Extending the current cell list to capture all the HSDN cells along the route of interest does not scale for random trajectory scenarios => Based on our understanding of the HSDN scenario, UE is in highway and railway, so there is no random trajectory. 
•	The longer the list, the more prone it is to errors in the configuration. => This could be true, but this is similar to other OAM solutions where we assume OAM make the right thing.
•	Lack of flexibility => This depends on which scenario we want to support. If we stick on HSDN scenarios where UEs are in highway and railway, flexibility seems not an important factor to consider.
Proposal 6: No need to add the “HSDN wide indication” in the area scope of QoE measurement configuration received from OAM.
2.4 Selection policies in case of limited storage space
In the past meetings, we have the following ‘to be continue’ issue to be solved
	FFS whether to support some selection policies to better report/discard reports in case of limited storage space



In our view, this issue is similar to assistance information in overload scenario, we think while a default behaviour of prioritizing new data can be supported, setting some selection policies from consumers could also be beneficial. Such selection policies can be supported for both m-based and s-based QoE measurement. 
Recently, SA5 finally sent a reply LS to RAN3 [5], informing that there is no different types of consumers, and it is beneficial to introduce a priority per QoE configuration as assistance information to the NG-RAN node. Although the reply LS is targeting on overload scenario, we note that the same principle can be used for the case of limited storage space, and we should introduce a priority per QoE configuration for assisting UE to report/discard reports when a storage limitation is met. Also, since such priority information is used by UE, the selection policy should also be forwarded to UE. 
Moreover, RAN2 also sent a LS to RAN3 [6], stating RAN2 hopes there can be some assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full. The details are shown as follows
	With regards to QoE measurement collection and UE buffer management in RRC_IDLE/INACTIVE, RAN2 discussed signalling of assistance information from the gNB to the UE to allow the UE to decide which QoE reports to discard in case the UE’s buffer becomes full and reached the following agreement:
4:	RAN2 thinks that assistance information for the UE to decide which reports to discard in case the UE’s QoE buffer becomes full could be useful at least for UEs in IDLE/INACTIVE to allow network to prioritize some reports over others. Send LS to RAN3 to ask whether and what information can be provided to the UE for this. 

With respect to the above RAN2 would like to ask RAN3 the following questions:
Q1: RAN2 would like to ask if the gNB can obtain assistance information based on which the gNB can configure the UE for the purpose of prioritizing some QoE reports over others?
Q2: If the answer to Q1 is “yes”, RAN2 would like to request RAN3 to provide details about this information.



In our view, the assistance information can be a priority defined as integer type with different values from 1 to 15, with 1 as the highest priority and 15 as the lowest priority. Then, in case the UE’s QoE buffer becomes full, the UE can discard reports staring from lowest priority. 
A relevant draft LS out back to RAN2 and SA5, capturing RAN3’s potential decision and enhancement is shown in [7].
Proposal 7: RAN3 to consider introducing priority as assistance information in case of limited storage space.
2.5 Miscellaneous
RAN3 still has the following agreement and remaining issue yet to be addressed.
The RRC state info when UE collects the uploaded QoE data shall not be reported in QoE report for MBS BC. MBS MC can be discussed later.
In our understanding, the RRC state is not needed to be included in the QoE reporting for MBS multicast, as we have concerns on what the OAM can do with this information. In addition, we think it is difficult for the UE to indicate the RRC state in the QoE report. The application layer of UE will not realize RRC states, Only the AS layer can know the RRC state. RAN2 is still discussing which layer will store the broadcast QoE result when UE is in RRC_IDLE/INACTIVE. If it is the application layer to store the QoE results, it is difficult for the AS to add the RRC state for each QoE report because the AS does not know when the QoE results is generated. Even if it is the AS to store the QoE results, it is also difficult for the AS to add the RRC state for each QoE report because the RRC state may be changed within a report periodicity.
Proposal 8: UE does not need to indicate the RRC state in the QoE report of MBS multicast QoE measurement. 
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Based on the discussion in this paper, we propose the following observations and proposals:
Proposal 1: Area scope, slice scope and MDT alignment information should be available in the new gNB.
Proposal 2: No need to support the RAN Visible QoE measurement for MBS broadcast service in RRC_CONNECTED state
Proposal 3: MBS should be considered as a communication service only in Rel-18, and there is no need to extend the ‘service type’ in NGAP.
Proposal 4: Introduce a MBS QoE measurement indication in NGAP and Uu.
Proposal 5: Discuss only the scenario that QoE measurement collection and reporting is done when the UE is in HSDN cells.
Proposal 6: No need to add the “HSDN wide indication” in the area scope of QoE measurement configuration received from OAM.
Proposal 7: RAN3 to consider introducing priority as assistance information in case of limited storage space.
Proposal 8: UE does not need to indicate the RRC state in the QoE report of MBS multicast QoE measurement. 
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