[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #117b-e	R3-225843
[bookmark: _Hlk103953190]E-meeting, 10 – 18 October 2022

Title: 	Further discussions on the support for QoE in NR-DC
Source: 	Huawei
Agenda item:	11.3
Document Type:	discussion
1. Introduction
In the last meeting, RAN3 discussed the QoE measurement in NR-DC and had the following agreements and open issues.
	MN is responsible to configure the s-based QoE to UE. 
For M-based QoE configuration in NR-DC, coordination between MN and SN is needed. Details are FFS. 
If the M-based QoE configuration is received by the MN, the MN should make the decision on the UE selection and on which node sends the QoE configuration to the UE.
If the M-based QoE configuration is received only by the SN, whether the MN or the SN performs UE selection and sends the QoE configuration to the UE needs to be further discussed.
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. Send LS to RAN2.
WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
RAN3 should discuss and clarify the scenarios for QoE reporting transmitted over SN. Which SRB can be used for QoE reporting in SN depend on RAN2.
WA: MN and SN can generate RVQoE configurations.
MN and SN should coordinate about configuring a dual-connected UE with RVQoE measurements. The details of the coordination are FFS.
WA: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa.
To be continue:
FFS on how to control which leg is used for transmission of QoE reports in NR-DC.
FFS on whether QoE reports can be transmitted over MCG and SCG simultaneously, i.e., whether split SRB can be used to transmit QoE reports in NR-DC?
FFS whether a common or independent RVQoE configuration for MN and SN is sent to the UE.
FFS on whether both MN and SN may receive RVQoE reports from UE for NR-DC.



In this paper we provide our views on these open issues.
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2.1 QoE measurement over SN	
In the last meeting, RAN3 reached the following agreement: 
If the M-based QoE configuration is received by the MN, the MN should make the decision on the UE selection and on which node sends the QoE configuration to the UE.
In our understanding, it means SN can send the QoE configuration to UE via the SN RRC message, upon the decision from MN.
Observation 1: RAN3 has agreed that SN can send the management-based QoE configuration received from the MN to UE via the SN RRC message.
The remaining issue is whether SN can select UE to configure the management-based QoE measurement received by the SN directly from OAM.
For the management based QoE, we propose to support SN to select UE to configure the management based QoE measurement received by the SN from the OAM based on the following reasons: 
· In general, the coverage of the SN is smaller than the coverage of the MN. The user experience of services are different when services are transmitted in the MN and in the SN. The operators may want to know the user experience for the services that transmitted over the SN. Therefore we think the OAM also can send the management based QoE measurement to the SN and then the SN selects the NR-DC UE to configure the QoE measurement. 
· Also, the QoE measurements received by the MN and SN from the OAM may be different, yet this might not be a very normal case. For example the area scope or the slice scope are different. In this case, the SN can select the NR-DC UE to configure the QoE measurement and then the network can collect more QoE results in these areas or slices.
· In additional, the SN also wants to optimize the scheduling based on the RAN visible QoE results, and the RAN visible QoE depends on the QoE configuration container. In some cases, the MN does not support or does not receive the QoE measurement request, then the SN needs to configure the management based QoE measurement together with the RAN visible QoE configuration.  
For the management based QoE measurement received from the OAM, SN can select the NR-DC UE to configure the QoE measurement 
We think there are two options for SN to configure the QoE measurement. 
Option 1: SN generates the SN RRC message including the QoE measurement configuration container and sends the SN RRC message to the UE via SRB3 or via the MN SRB1 
Option 2: SN sends the received QoE measurement configuration to the MN via the XnAP to request the MN to configure the QoE measurement
In option 1, SN sends SN RRC message including the QoE measurement configuration directly to UE as sending legacy SN RRC message. There is no impact on RAN3’s specification. In the last meeting, RAN3 has agreed that SN can send management based QoE configuration received from MN to UE via SN RRC message. Therefore we think this option 1 does not have any additional impacts on Uu.
In option 2, SN sends the QoE measurement configuration from OAM to MN via the XnAP. Then MN generates MN RRC message to include the QoE measurement configuration and sends MN RRC message to UE as in R17 QoE measurement. There are impacts on RAN3’s specification. RAN2 can reuse the R17 signalling. In the last meeting, RAN3 had agreed that MN can decide that SN can send the QoE configuration to UE. Therefore MN can send QoE measurement configuration to SN. We think the principle of option 2 is the same to the principle of management based QoE measurement of MN. 
In our understanding, the option 1 can reduce the overload of MN and the option 2 can reduce the overload of SN. Therefore we think RAN3 can consider to support both of them.
RAN3 to support the following options for SN to configure the management based QoE measurement received from the OAM.
· Option 1: SN generates the SN RRC message including the QoE measurement configuration and sends SN RRC message to UE via SRB3 or via MN SRB1 
· Option 2: SN sends the request from OAM, including the QoE measurement configuration container, to MN, the MN generates the QoE measurement configuration and sends to UE
Here it is a normal case that both MN and SN can receive the same m-based QoE measurement request from OAM, even there might be rare cases where MN and SN receive different m-based QoE measurement request at a similar time, or m-based QoE measurement request received by SN only, or the different QoE measurement from OAM are for the same serve type, or the maximum number of QoE measurement is limited by the UE capability. However, whatever the case would be, necessary action has to be discussed is, how MN and SN should be coordinated before SN sends the configuration, so that no duplicated QoE configuration is received by the UE and one QoE measurement configured by one node will not be overwritten by another node. The possible mechanisms are also straight forward, e.g. SN asks for permission from MN, or MN indicates SN to do it.  Nevertheless, the basic rule to follow should be that we allow only one node to be the charging entity which makes the decision for the above mentioned possibilities. In our understanding, MN should be this entity. 
RAN3 to discuss the coordination mechanism between MN and SN, e.g. MN and SN exchange the received QoE measurement request from OAM, and MN to decide if SN is allowed to generate QoE measurement configuration and send to UE.
In the last meeting, RAN3 had agreed that QoE report can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. Also, RAN3 had agreed to discuss the scenarios for QoE reporting transmitted over SN.
RAN3 should discuss and clarify the scenarios for QoE reporting transmitted over SN. Which SRB can be used for QoE reporting in SN depend on RAN2.
In R17 QoE, RAN can request the pause of QoE reporting due to the overload of Uu. During the pause period, UE continues the QoE measurement and stores the QoE results in the AS layer. UE may discard reports when the memory reserved for storing application layer measurement reports becomes full.
In NR-DC, there are two legs between UE and network. If one leg is overloaded and the other one is not, UE can report the QoE results to the network via the non-overloaded leg. Then network does not need to pause the reporting and store the QoE report, hence avoiding discarding the report of QoE results. In extreme cases where both of the legs are overloaded, network can still request UE to pause the QoE reporting as we did in R17.
There are two options for the network to change the leg of QoE reporting.
Option 1: define the split SRB4
Option 2: change the SRB of reporting between the UE and the network
In NR-DC, there are two legs for the split SRB. The split SRBs are setup only for the RRC messages between the MN and the UE, therefore option 1 can only be used for the QoE configuration from the MN. Also, for uplink of split SRB, the UE is configured whether to use MCG path or duplicate the transmission on both MCG and SCG. For the overloaded case, the duplication solution cannot reduce the overload, i.e.  only the non-duplication solution can be used. But the UE can only transmit the uplink data via the MCG leg in the non-duplication case of the split SRB according to the legacy design in NR-DC, therefore option 1 needs to change the rule of split SRB.
In the option 2, the network needs to set up two SRBs for the UE. One SRB is used between the MN and the UE, the other SRB is used between the SN and the UE. The network can inform the UE to switch the QoE reporting between these two SRBs. We think this option is simpler and can be used for both the overload cases of MN and SN.
Also according to the above discussions, the SN can configure the QoE measurement. It is straightforward that the UE reports the QoE results to the SN.
The scenarios for QoE reporting transmitted over SN include:
· MN is overloaded if the QoE measurement is configured by the MN
· The management based QoE measurement is configured by the SN
In the last meeting, RAN3 has agreed that: 
QoE reports can be transmitted to either MN or SN and the reporting leg (MCG or SCG) can be changed during the application session. Send LS to RAN2.
Then the next issue is about how to control which leg is used for transmission of QoE report in NR-DC and whether the QoE report can be transmitted over MCG and SCG simultaneously. 
For uplink of split SRB in NR-DC, the UE is configured whether to use MCG path or duplicate the transmission on both MCG and SCG. The motivation of change the leg of QoE reports is to reduce the overload of one node. Therefore, the duplication is not suitable, needless to say that the duplication is used to improve the reliability of RRC message and avoid the RLF, while the QoE reports should not be so important compared with the normal RRC message. With such understandings, we think the split SRB is not needed.
Split SRB for the QoE reporting is not needed 
The next issue is about whether SN can forward the QoE reports to MCE directly if the SN receives the QoE reports from the UE.
WA: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
As in R17 QoE, the NG-RAN nodes do not read and use the content in the QoE report container. Therefore, we think SN can forward the QoE reports to MCE directly if needed.
If the QoE measurement configuration is received by the MN from the CN/OAM and the UE sends the QoE reports container to the SN, we think the SN can forward the QoE reports container to MCE directly in order to reduce the signalling interaction between MN and SN regardless whether the QoE measurement is configured by the SN. For this purpose, the MN needs to send the QoE Reference and MCE IP to the SN. Then the SN can know the address of the MCE.
If the QoE measurement configuration is received by the SN from the OAM and the UE sends the QoE reports container to the SN, it is straightforward that the SN forwards the QoE reports container to MCE. 
Turn the WA into agreements: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
Proposal 6bis:	If the QoE measurement request corresponding to a QoE reports is received by the MN from the CN/OAM, the MN needs to send the QoE reference and MCE IP to the SN. 
Here we should note that proposal 6bis might be covered by proposal 3 if QoE measurement request was exchanged between MN and SN.
2.2 RAN visible QoE
In the last meeting, RAN3 has the following agreements and FFS on the RAN visible QoE.
WA: MN and SN can generate RVQoE configurations.
MN and SN should coordinate about configuring a dual-connected UE with RVQoE measurements. The details of the coordination are FFS.
WA: UE can send RVQoE report to MN, MN then forward the RVQoE report to SN if needed, and vice versa.
To be continue:
FFS whether a common or independent RVQoE configuration for MN and SN is sent to the UE.
FFS on whether both MN and SN may receive RVQoE reports from UE for NR-DC.
In our understanding, in order to avoid the complexity of UE, only one node to configure the RAN visible QoE corresponding to each QoE measurement. It is straightforward that it is the node which sends the QoE measurement configuration should configure the RAN visible QoE and also the UE only sends the RAN visible QoE results to this node.
Only the node which sends the QoE measurement configuration to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement, UE only needs to send the RAN visible QoE results to this node.
The RAN visible QoE report is used to optimize the scheduling and resource allocation. If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, we think this node can send the received RAN visible QoE report to the peer node. Then the peer node can use the RAN visible QoE report to optimize the resource.
If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, it can send the received RAN visible QoE report to the peer node.
2.3 QoE measurement continuity in mobility scenarios
In R17 QoE, RAN3 and RAN2 specified the QoE measurement continuity in mobility scenarios. We think the R17 solution should be the baseline of the continuity in NR-DC.
In NR-DC, there are two nodes for the same UE. Therefore we need to discuss the mobility cases for both nodes. For the PCell change or PSCell change without node change, i.e. the intra-MN PCell change or intra-SN PSCell change, we can directly use the R17 solutions. In the following, we will discuss the cases with nodes change.
	Cases for inter-node mobility in NR-DC
	Analysis

	Case 1: inter-SN change without MN change
	For the QoE measurement configured by the MN, it is the intra-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, it is the inter-SN PSCell change. We can use the same solution of R17 inter MN PCell change.

	Case 2: inter MN change without SN change
	For the QoE measurement configured by the MN, it is the inter-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, there is no change for the QoE measurement.

	Case 3: inter MN change with SN change
	For the QoE measurement configured by the MN, it is the inter-MN PCell change. We can use the same solution of R17.
For the QoE measurement configured by the SN, it is the inter-SN PSCell change. We can use the same solution of R17 inter MN PCell change.

	Case 3: inter-SN change without MN change
	For the QoE measurement configured by the MN, there is no issue for the continuity.
For the QoE measurement configured by the SN, we can use the same solution of R17.

	Case 4: SN node Release
	Sees the following detail discussion.



For the QoE measurement configured by the SN in the SN change case, use the same solution in R17 inter-node change.
In R17 QoE, the UE releases the QoE measurement when the UE enters to the RRC_IDLE. In NR-DC, the UE will release all the SCG configuration when the SCG is released. But in order to keep the continuity of services, the MN can transmit the services which are served by the SN. For example, the MN can reconfigure or add DRBs for these services. For these cases, we need to keep the QoE measurement continuity because the services are still on-going, the UE can also report the QoE results to the MN.
For the QoE measurement configured by the SN, continue the QoE measurement if the services are still on-going in the SN release case.
2.4 Alignment of QoE measurements and radio related measurement
In R17 QoE, RAN3 specified the alignment of signalling based QoE measurement and signalling immediate MDT measurement and the alignment of management based QoE measurement and management immediate MDT measurement. As discussed in the above, the SN can only configure the management based QoE measurement and the SN also can configure immediate MDT. Therefore it is straightforward to support the alignment of management based QoE measurement and management immediate MDT measurement using the R17 solution.
Support the alignment of management based QoE measurement from SN and management based MDT from SN using the same solution as in R17.
In NR-DC, the network can transmit the same service via both the MN and the SN. For example, the network can configure the MN terminated split bearer or SN terminated split bearer. In these cases, the QoE results has relation with the radios of both nodes. Therefore, it is useful to align with the immediate MDT of both nodes for the purpose of QoE analysis.
For the services that use the split bearers, the QoE results need to align with immediate MDT of both nodes.
2.5	Possible LS to RAN2
With the above discussions and analysis, we think RAN3 should also inform RAN2 about the agreements and common understandings, as guidance for RAN2 to continue their work, which should include: 1) no split SRB for reporting; 2) both MN and SN could configure QoE measurement configuration directly to UE, while coordination mechanisms are needed between MN and SN before QoE measurement configuration is sent to UE, which is left to RAN3 to discuss.
RAN3 to agree to send LS to RAN2 informing further agreements on QoE measurement in NR-DC.
Corresponding draft LS could be seen in the Annex part.
3. Proposal
In this contribution, we provide the views on the QoE in NR-DC, and get the following proposal:
Observation 1: RAN3 has agreed that SN can send the management-based QoE configuration received from the MN to UE via the SN RRC message.
1. For the management based QoE measurement received from the OAM, SN can select the NR-DC UE to configure the QoE measurement 
RAN3 to support the following options for SN to configure the management based QoE measurement received from the OAM.
· Option 1: SN generates the SN RRC message including the QoE measurement configuration and sends SN RRC message to UE via SRB3 or via MN SRB1 
· Option 2: SN sends the request from OAM, including the QoE measurement configuration container, to MN, the MN generates the QoE measurement configuration and sends to UE
RAN3 to discuss the coordination mechanism between MN and SN, e.g. MN and SN exchange the received QoE measurement request from OAM, and MN to decide if SN is allowed to generate QoE measurement configuration and send to UE.
The scenarios for QoE reporting transmitted over SN include:
· MN is overloaded if the QoE measurement is configured by the MN
· The management based QoE measurement is configured by the SN
Split SRB for the QoE reporting is not needed 
Turn the WA into agreements: If QoE reports are received by the SN, SN can forward the QoE reports to MCE directly.
Proposal 6bis:	If the QoE measurement request corresponding to a QoE report is received by the MN from the CN/OAM, the MN needs to send the QoE reference and MCE IP to the SN. 
Only the node which sends the QoE measurement configuration to the UE can configure the RAN visible QoE measurement corresponding to this QoE measurement, UE only needs to send the RAN visible QoE results to this node.
If one node receives the RAN visible QoE report from the UE and the services corresponding to this QoE measurement is also served by the peer node, it can send the received RAN visible QoE report to the peer node.
For the QoE measurement configured by the SN in the SN change case, use the same solution in R17 inter-node change.
For the QoE measurement configured by the SN, continue the QoE measurement if the services are still on-going in the SN release case.
Support the alignment of management based QoE measurement from SN and management based MDT from SN using the same solution as in R17.
For the services that use the split bearers, the QoE results need to align with immediate MDT of both nodes.
RAN3 to agree to send LS to RAN2 informing further agreements on QoE measurement in NR-DC.
4. Annex

Title:	[Draft] LS to RAN2 on RAN3 agreement of QoE measurement in NR-DC
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Attachments:	

1	Overall description
RAN3 would like to inform RAN2 about the following agreements related with QoE measurement in NR-DC:
1. No split SRB for reporting.
2. both MN and SN could configure QoE measurement configuration directly to UE, while coordination mechanisms are needed between MN and SN before QoE measurement configuration is sent to UE, which is left to RAN3 to discuss. 
2	Actions
To RAN2 
ACTION: 	RAN3 respectfully asks RAN2 to take the above RAN3 agreements into account and provide the necessary RRC signalling support. 
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3	Dates of next RAN3 meetings
Updated meeting schedule can be found at: https://portal.3gpp.org/?tbid=373&SubTB=381#/ 
RAN3#118		2022-11-14 - 2022-11-18		Toulouse, FR
RAN3#119		2023-02-27 – 2023-03-03		Athens, GR
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