[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #121bis	R3-235660
Xiamen, CN, 09-13th Oct, 2023

Title: 	Further discussion on the support for QoE in NR-DC
Source: 	Huawei
Agenda item:	11.3
Document Type:	discussion and decision
1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last meeting, RAN3 discussed the QoE measurement in NR-DC and reached some agreements. In this paper we provide our views on the remaining issues and make further proposals.
2. Discussion
2.1 Configuration of QoE measurement 	
In the last meeting, RAN3 achieved the following agreements for the management based QoE measurement.
In case the SN is interested in configuring a UE with an m-based QoE measurement configuration, the MN can decide and notify the SN whether:
- The MN sends the configuration information to the UE, or
- The SN should send the configuration to the UE 

Observation 1:  For the management based QoE configuration received by SN, RAN3 has agreed that MN can send the QoE configuration information to UE 

RAN3 also has the following agreements:
If the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure. 
The MN is responsible for RRC ID allocation for m-based sessions configured by the MN or SN, and notifies the allocated RRC ID(s) to the SN. 
If SRB3 is not supported, there are two options on how to send the QoE container received by SN to UE.
Option 1: SN sends the configuration information to UE via the MN (inside a container). It means that SN sends the SN RRC message including the QoE measurement configuration to UE via MN.
Option 2: SN sends the QoE container to MN in XnAP message and then MN sends the QoE configuration information to UE via MN RRC message.
According to agreements of RAN3, if the SN is interested in configuring a UE with an m-based QoE measurement configuration, it should send the request to the MN via a UE-associated procedure and MN assigns an RRC ID for this QoE measurement as the response. 
If RAN3 only supports option 1, SN only can only send the QoE configuration information to UE via MN after receiving the response message. In option 2,Option 2, on the other hand, allows SN can sendings the QoE container to MN together with the above request. Thanks to which, the and then MN can then directly send the QoE configuration information to UE. In our viewAs a comparisons, option 1 will increase the delay of QoE measurement and increase thelead to more interaction between MN and SN. 
In option 2, MN need to know the QoE container received by SN from OAM. In the last meeting, some companies argueds that MN can help SN to configure QoE for UE only if MN also receives the same QoE configuration from OAM, and think SN does not need to send the QoE container to MN. In our views, however, RAN3 also need to support the case that only SN receives the QoOE configuration.
Proposal 1: When SN sends the request message of management based QoE to MN, SN can include QoE measurement configuration container. 
The next issue is which node to check the area scope for the QoE measurement.
In R17 QoE, the network will configure the QoE measurement when UE is within the area scope of this QoE measurement. In R17 NR-DC, MN/SN does not know the serving cells of SN/MN respectively. Therefore we think the simpler solution is that only one node checks the area scope. Moreover, Tthe OAM directly sends the QoE measurement configuration to each RAN, and it is the receiving node to decide whether it wants to configure the QoE measurement for UE. Therefore we suggest the node receiving the management based QoE measurement checks the area scope.
Proposal 2: It is the node which receives the QoE measurement from OAM to check the area scope.
For the QoE measurement configurations received by SN from OAM, in our understanding, SN may request more than one QoE measurements in one message and may request SRB4 for all the QoE reporting. In this case, MN may reject parts of SRB4 request due to the overload of MN. Therefore As a result, we think MN should explicitly inform SN which request of SRB4 is rejected.
Proposal 3: MN should explicitly inform SN which request of SRB4 is rejected
2.2 RAN visible QoE
In the last meetings, RAN3 has the following agreements.
For UEs in NR-DC, the node that configured the UE with a QoE measurement configuration can generate the corresponding RVQoE measurement configuration. 
For a UE in NR-DC, each legacy QoE configuration can have only one corresponding RVQoE configuration when needed.
The One remaining issue is which node to should send the RAN visible QoE configuration to UE.
In the last meetings, RAN3 has confirmed that the network does not know in advance which of the two nodes carried the application session. For the first RVQoE configuration, it is blindly configured by MN or SN. It is straightforward that it is only the node which sends the QoE measurement configuration container can configure the RAN visible QoE.
In the last meeting, some companies proposed that the peer node also can also configure the RAN visible QoE for the same QoE measurement after removing the previous RAN visible QoE configuration. In our views, it greatly increases the complexity of the network and UE.
These companies also arguesAnother argument of opponents is that it is needed if only the peer node carries the application session of services associated to the QoE configuration, in order to reduce the latency of receiving RAN visible QoE results and interaction between MN and SN, we should allow the peer node to send RAN visible QoE configuration. In our understanding, in this case, the node which sends the QoE measurement configuration container can switch the leg of RAN visible QoE reporting and then the peer node can receive the RAN visible QoE results. 
Proposal 4: Only the node which sends the QoE measurement configuration container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement. 
In the last meeting, RAN3 has the following agreements:
When the RVQoE-configuring node receives an RVQoE report and determines that the non-RVQoE-configuring node provides the bearer(s) for the application session, the RVQoE-configuring node indicates that to the non-RVQoE-configuring node. FFS whether the indication is explicit or implicit.
If the one node decides knows the peer node carries the application session based on the first RAN visible QoE report, it can decide whether need to send the RAN visible QoE report to the peer node based on the interests of the peer node.
In some casesSometimes, only the node which configures the RAN visible QoE knows the available RAN visible QoE metrics. Therefore itIn which cases,  the RAN visible QoE-configuring node also needs to forward the available RAN visible QoE metrics to the peer node.
Proposal 5: The node which configures the RAN visible QoE can ask the peer node whether the peer node is interested in receiving the RVQoE reports and which RAN visible QoE metrics are needed, and then sends the available RAN visible QoE metrics to the peer node. 
In the last meeting,Recently, RAN2 discussed the RAN visible QoE reporting in DC and sent one LS [1] to RAN3 as follows.
	Furthermore, RAN2 discussed the details of QoE reporting in NR-DC scenarios and reached the following agreement:
1: As working assumption, for encapsulated QoE report associated with the non-receiving RAN node, use option 1 (i.e. MeasurementReportAppLayer message)  to send to the receiving RAN node. This can be revisited if RAN3 decisions warrant something different for RVQoE.

With respect to this agreement, RAN2 would like to ask RAN3 the following question:
Q3: Does RAN3 see any issue with the above working assumption, e.g. e.g. whether RAN3 sees any problem if RAN visible QoE report associated with the non-receiving RAN node is reported to the receiving RAN node via MeasurementReportAppLayer message?



For the RAN visible QoE results,We note that RAN3 has achieved the following relevant working assumptions in previous meetings:
WA: The transparent reporting for RVQoE over RRC is not supported.
WA: RRC Transfer procedure can be considered to transfer the RVQoE report between MN and SN subjects to validation of whether the transparent reporting for RVQoE over RRC is precluded or not. 
Therefore From the above WAs in RAN3, there iswe see no problem to report RAN visible QoE results via MeasurementReportAppLayer message.
For the legacy QoE result reporting, we can reuse the same principles and we also do not see any issue. As a result, RAN3 should simply feedback to RAN2, there is no issue with the working assumption, and RAN3 will follow what has been achieved by RAN2.
Proposal 6: Agree the working assumption of RAN2 on how to report QoE results in Uu. 

2.3 Others
In the RAN3#120, RAN3 has reached the following agreements:
If the SN configured a UE with QoE measurements, at SN release, the QoE/RVQoE configuration can be released. Whether the SN-configured QoE/RVQoE configuration information can be passed to the MN in case of SN release needs to be further discussed.
In the last RAN2 meetingIn the meanwhile, we note RAN2 has the following agreements
6: When SN is released, UE is indicated which QoE configurations should be released or kept. For released configurations, UE indicates the release to upper layers (as in Rel-17)

In the SN release case, only MN can send the SN release message to UE. Therefore We thus think it is straightforward that MN to decide which QoE configurations should be released or kept. 
If one QoE configuration is kept, MN need to know some information (e.g. the MCE address and QoE reference) in order to send the QoE results to MCE.
For the signalling based QoE configuration and the management based QoE configuration received by MN, MN can know all the related information. 
For the management based QoE configuration received by SN, the issue is whether SN need to inform these related information to MN. In the legacy management based QoE measurement, the target node can decide to keep the QoE configuration only if the target node also receives this QoE configuration from OAM and the target node only need to receive parts of information from the source node. 
	For the RRC_CONNECTED state mobility, the source gNB may transmit the information related to one or more application layer measurement configurations of the UE to the target gNB via XnAP or NGAP. For signalling-based QoE, the service type indication, QoE reference, and, optionally, the MCE IP address, measurement configuration application layer ID, MDT alignment information, area scope, slice support list for QMC, available RAN visible QoE metrics and measurement status are passed to the target gNB. For management-based QoE, the service type indication, measurement configuration application layer ID, the MCE IP address and QoE measurement status are passed to the target gNB. For RRC_INACTIVE state mobility, QoE measurement configuration(s) of a specific UE can be retrieved from the gNB hosting the UE context when it resumes to the RRC_CONNECTED state.


But in NR-DC, the measurement configuration application layer ID is allocated by MN and MN can know it. Therefore we think SN only need to send the QoE reference, service type indication, MCE IP address and QoE measurement status in the SN release required and SN release request acknowledge message.
For the RAN visible QoE, RAN3 and RAN2 has the following agreements in Rel-17.  
	The RAN visible QoE configuration can be transferred from the source gNB to the target gNB upon mobility and from the old gNB to the new gNB during context retrieval. The target gNB or the new gNB can generate a new RAN visible QoE configuration based on the available RAN visible QoE metrics received and can send the new RAN visible QoE configuration to the UE during handover or the RRC resume procedure.


According to the above discussion, MN keeps the QoE measurement only if MN also receives this QoE configuration from OAM, therefore MN can decide whether to configure the RAN visible QoE. Therefore In other word, the MN does not need to know whether SN has configured the RAN visible QoE or not. Also In addition, the delta configuration across cell group is not supported, therefore so the MN cannot perform the delta configuration of the RAN visible QoE. The RAN visible QoE configuration of the SN is not useful for MN, and. Therefore SN does not need to send the RAN visible QoE configuration information to MN.
Proposal 7: Introduce the following information for the management based QoE received by SN in the SN release required and SN release request acknowledge message. 
· QoE reference and QoE measurement status

Corresponding stage 2 TPs to 37.340 and 38.423 reflecting the proposals above could be seen in the annex and [1] respectively.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:


Proposal 1: When SN sends the request message of management based QoE to MN, SN can include QoE measurement configuration container. 
Proposal 2: It is the node which receives the QoE measurement from OAM to check the area scope.
Proposal 3: MN should explicitly inform SN which request of SRB4 is rejected
Proposal 4: Only the node which sends the QoE measurement configuration container to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement. 
Proposal 5: The node which configures the RAN visible QoE can ask the peer node whether the peer node is interested in receiving the RVQoE reports and which RAN visible QoE metrics are needed, and then sends the available RAN visible QoE metrics to the peer node. 
Proposal 6: Agree the working assumption of RAN2 on how to report QoE results in Uu. 
Proposal 7: Introduce the following information for the management based QoE received by SN in the SN release required and SN release request acknowledge message. 
· QoE reference and QoE measurement status
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5. Annex TP to 37.340


13.x	Application Layer Measurement Collection
13.x.1	Overview
The QoE Measurement Collection function as described in TS 38.300 [3] is extended to address NR-DC operation. The requirements on the gNB provided in TS 38.300 [3] apply to the MN, together with additional requirements on MN and SN provided in following sub-clauses.
13.x.2	QoE Measurement Configuration
13.x.2.1	QoE Measurement Collection Activation and Reporting in NR-DC
For a UE in NR-DC, the MN and the SN may coordinate QoE measurement collection activation and reporting as follows: 
For management-based QoE activation, the MN:
- Allocates the measurement configuration application layer ID, and indicates to SN if needed;
- Determines whether the MN or the SN sends the QoE configuration to the UE, in case SN enquires MN.
For management-based QoE activation received directly by the SN from the OAM, the SN may perform UE selection. For a selected UE, the SN indicates to the MN the QoE reference of the management-based QoE session, QoE measurement configuration container and whether it is going to receive the corresponding reports via the MN (using SRB4) or using SRB5. The SN can send a RAN visible QoE configuration directly to the UE via SRB3, or in a transparent container to the MN, which then sends it to the UE via SRB1. 
The network explicitly indicates to the UE whether to send QoE reports via SRB4 or SRB5, per QoE reference. The SRB for QoE reporting can be changed during the application session. The command for changing the SRB used for reporting may be sent to the UE by the node that configured that specific QoE configuration. The node that currently receives the QoE reports via the Uu can request from the peer node that the QoE reporting leg is switched to the peer node. The leg switch for QoE reporting needs to be approved by both nodes serving the UE. RAN visible QoE reports can be sent over the same leg, as the QoE reports pertaining to the same QoE reference, or over the other leg.
The MN should inform the SN that a UE is configured with a management-based QoE/RAN visible QoE measurement configuration.
If the MN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the SN, then, if the MN decides that the SN forwards the reports directly to the MCE, the MN should indicate to the SN the QoE reference, the MCE IP address and the measConfigAppLayerId.
If the SN has configured the UE with QoE measurements, and if the UE is configured to send the QoE reports to the MN, then, if the SN decides that the MN forwards the reports directly to the MCE, the SN should indicate to the MN the QoE reference and the MCE IP address.
RAN visible QoE reports can be sent to the SN directly via the SRB5, or via the MN using SRB4.
Only the node which sends the QoE measurement configuration container to the UE can send the RAN visible QoE measurement corresponding to this QoE measurement to UE.
If one node receives the RAN visible QoE report from UE and the services corresponding to this QoE measurement is served by the peer node, it can send the received RAN visible QoE report and the available RAN visible QoE metrics to the peer node, the peer node responds with the RAN visible metrics that it wants or indication that it does not want to receive the RAN visible QoE report or whether it prefers to receive the RAN visible QoE report directly from UE.  

13.x.3	QoE Measurement Continuity for Mobility
Editor’s note: Content for this clause is FFS. QMC continuity during mobility in NR-DC should be discussed after the baseline solution for QMC in NR-DC is in place.
If the MN configured the UE with QoE measurements, every subsequent MN serving the UE can configure and release the RAN visible QoE measurements.
At SN change without MN change, the QoE configuration information is passed from the old/source SN to the new/target SN via the MN.
If the SN configured a UE with QoE measurements, at SN release, the QoE measurement configuration can be released and kept, and the RAN visible QoE measurement configuration of SN should be released.
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