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Introduction
Last RAN3 meeting has achieved some progress on QMC support of NR-DC, and some open issues are captured as follows,
When SN indicates its interest in configuring m-based QoE a measurement to a UE:
The SN can indicate to the MN that the reports are to be sent via the SRB5. 
The SN can request the use of the SRB4 for reporting, which the MN can confirm or reject. FFS whether the indication is explicit or implicit. 
The network can explicitly instruct a UE in NR-DC to switch the reporting leg.
FFS on whether the node that determined that its peer node provides the bearer(s) for a session should inquire the peer node whether the peer node is interested in receiving the RVQoE reports. 
FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration. 
Discuss coordination about RVQoE configuration between MN and SN in NR-DC
FFS how to handle the maintenance of QoE/RVQoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.

In this contribution, we further discuss these open issues.
Discussion
2.1 Configuration for legacy QoE
[bookmark: OLE_LINK5]The old open issues related to configuration for legacy QoE are listed as follows,
In case of management-based QoE, the MN decides which node to perform the QoE measurement configuration, FFS which node (MN or SN) performs UE selection.

And our understanding is that all open issues above needs to be discussed on a case by case basis, and generally there are three cases for m-based QoE configuration, as discussed by earlier meetings,
· Case1: m-based QoE configuration is only received by MN
· Case2: m-based QoE configuration is received by both MN and SN
· Case3: m-based QoE configuration is only received by SN
Regarding Case1, we’ve agreed that,
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.
So the remaining issue is to discuss,
· More details on Case1 based on agreement above.
· Which node makes the decision on UE selection and which node send the QoE configuration to the UE for Case2 and Case3.
For further discussion on Case1, the above agreement only indicates that MN makes the decision, but it is still possible that MN decides SN to perform UE selection or SN to send the QoE configuration to the UE. However, we do not see much need to let SN perform UE selection or send QoE configuration to UE for Case1, since MN is able to do all these operations by itself and will not cause any side effect at all. In addition, MN performs UE selection and sends QoE configuration to UE will save significant signalling overhead, especially the overhead for the QoE configuration container which will take up at most 8kB, as compared to SN approach for Case1.
Proposal 1: If the M-based QoE configuration is received by the MN, the MN should perform UE selection and send the QoE configuration to the UE.
For Case2, similar to Case1, if M-based QoE configuration has been received by the MN, then it can be totally up to MN to make the decision, perform UE selection and send the QoE configuration to the UE. And we do not see additional benefit for the SN approach for Case2.
Of course, some coordination is needed between MN and SN to let both nodes understand that the same M-based QoE configuration has been received by both nodes. And our understanding is that the coordination of new received QoE Reference is needed for Case2.
Proposal 2: If the M-based QoE configuration is received by both the MN and the SN, the MN should perform UE selection and send the QoE configuration to the UE.
For Case3, note that we’ve already agreed that SN uses UE-associated signalling if SN is interested in configuring a UE with and m-based QoE configuration, and it has already implied that the SN has already performed UE selection by itself. In addition, to avoid transferring the M-based QoE configuration container which will introduce too much overhead over Xn, it is more appropriate for SN to send QoE configuration to the UE for Case3 if SRB3 is configured.
In case SRB3 is still not configured by the time the SN sends interest in configuring a UE with an m-based configuration, the SN should include the QoE configuration container also in the message so that MN is able to send the configuration information to the UE via SRB1.
Proposal 3: If the M-based QoE configuration is received by the SN, the SN should perform UE selection, and if SRB3 is configured, send the QoE configuration to the UE.
Proposal 4: From the perspective of sending QoE configuration to UE, transferring the QoE configuration container over Xn should be avoided as much as possible.
The next open issue is,
When SN indicates its interest in configuring m-based QoE a measurement to a UE:
The SN can indicate to the MN that the reports are to be sent via the SRB5. 
The SN can request the use of the SRB4 for reporting, which the MN can confirm or reject. FFS whether the indication is explicit or implicit. 
The network can explicitly instruct a UE in NR-DC to switch the reporting leg.

The open issue is whether the request to use SRB4 for reporting is indicated explicitly or implicitly. Our understanding is that the indication to use SRB5 for reporting is enough to indicate whether to use SRB4 for reporting. For example, if the indication to use SRB5 for reporting is set to True, then there’s no need to request SRB4 for reporting; and if the indication to use SRB5 for reporting is set to False or the field is absent, then it can implicitly indicate to request SRB4 for reporting. So the implicit indication is enough.
Proposal 5: The SN can request the use of the SRB4 for reporting implicitly by not setting the indication to use the SRB5 for reporting.
2.3 Configuration for RVQoE
The open issues related to configuration for RVQoE are listed as follows,
FFS on whether the node that determined that its peer node provides the bearer(s) for a session should inquire the peer node whether the peer node is interested in receiving the RVQoE reports. 
FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration. 
Discuss coordination about RVQoE configuration between MN and SN in NR-DC
FFS how to handle the maintenance of QoE/RVQoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.

For the first open issue,
FFS on whether the node that determined that its peer node provides the bearer(s) for a session should inquire the peer node whether the peer node is interested in receiving the RVQoE reports. 

Last meeting several companies showed concerns on such approach. In our opinion, such approach is not workable. Firstly, the peer node providing the bearer(s) for a session is the actual consumer of the RVQoE reports, during the QoE configuration phase, the necessary QoE related information has been coordinated between the node and the peer node, which has already been agreed in earlier RAN3 meeting,
MN and SN should coordinate about configuring a dual-connected UE with RVQoE measurements. The details of the coordination are FFS.
In our understanding, such coordination should have already meant that both nodes are interested in RVQoE reports. So we fail to identify a case that the peer node, as the real consumer, is not interested in receiving the RVQoE reports.
Moreover, assuming the peer node is not interested in receiving the RVQoE reports, then it will result in the release of the RVQoE configuration because neither of the nodes will be the consumer of the received RVQoE reports. However, after the release of the RVQoE configuration, both nodes will no longer understand which node provides the bearer for the session, since the bearer to carry the application session is actually deduced from the received RVQoE reports. Consequently, the RVQoE configuration will never be generated again, or one of the nodes will again generate the RVQoE configuration blindly which is not preferred.
To make the mechanism simple and workable, if one node determines that its peer node provides the bearer(s) for a session, it should send the received RVQoE reports directly to the peer node without additional interest request.
Proposal 6: If one node determines that its peer node provides the bearer(s) for a session, it should send the received RVQoE reports directly to the peer node without additional interest request.
The next open issue is,
FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration.
Our original understanding is that one QoE configuration can only have one corresponding RVQoE configuration, because we see little benefits of introducing more than one RVQoE configuration for one QoE configuration. At least temporarily, only Buffer Level can be reported periodically in RVQoE reports and setting different number of entries and different reporting periodicities for a same QMC session will not provide too much advantages compared to a single value of number of entries and a single value of reporting periodicity.
While if we are talking about whether we have separate RVQoE configurations for periodic reporting and threshold-based reporting, our understanding is that periodic and threshold-based is the reporting characteristic which are not part of RVQoE configuration itself. So our opinion is that we do not need to give a precise answer to this open issue directly, we can have a clearer understanding on this issue after we have more details on threshold-based reporting and the relationship between periodic reporting and threshold-based reporting.
Observation 1: We need to firstly have more details on threshold-based reporting and the relationship between periodic reporting and threshold-based reporting, before we look into the question on whether each QoE configuration can have more than one correspongding RVQoE configuration.
The next open issue is,
Discuss coordination about RVQoE configuration between MN and SN in NR-DC
According to the email discussion last meeting, there are three options on the table,
Option 1: The ‘owner’ of the initial RVQoE configuration generates the subsequent RVQoE configurations. Coordination between MN and SN is needed if necessary.
Option 2: MN always generates RVQoE configurations. Coordination between MN and SN is needed if necessary.
Option 3: Once identified, the node provides the bearer for the session generates RVQoE configurations. Coordination between MN and SN is needed if necessary.
All three options are workable with the help of coordination between MN and SN. However, if Option 1 is selected as the principle, such principle will only apply to the case for UEs without mobility; more specifically, if the ‘owner’ of the initial RVQoE configuration is SN, and there’s an SN change afterwards, then the original ‘owner’ does not exist anymore. As a result, Option 1 is not preferred.
Compared with Option 2 and Option 3, Option 2 is simple and there’s always an SRB1 established to transmit RVQoE configuration, and Option 3 is more aligned with the principle that the real consumer is involved in RVQoE configuration. We prefer to have a simple solution as Option 2. It should be noted that, no matter which Option to choose, both MN and SN will share the same information on RVQoE configuration after the coordination.
[bookmark: _GoBack]Proposal 7: MN always generates RVQoE configurations. Coordination on RVQoE configurations between MN and SN is needed if necessary.
The last open issue is,
FFS how to handle the maintenance of QoE/RVQoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.

Our understanding is that the above mentioned cases are all related to mobility. In order to have a thorough investigation on the mobility scenarios, we need to further provide mobility scenarios in more details before we look into more stg2 and stg3 details.
In general, the following mobility scenarios should be taken into consideration:
· MN-initiated SN change
· SN-initiated SN change
· MN-initiated SN release
· SN-initiated SN release 
· MN handover with MN-initiated SN change
· MN handover without SN change
· MN handover to single connectivity
We need to firstly agree the above mobility scenarios to be considered before we look into details.
Proposal 8: On how to handle the maintenance of QoE/RVQoE configuration during mobility, the following scenarios should be considered,
· MN-initiated SN change
· SN-initiated SN change
· MN-initiated SN release
· SN-initiated SN release 
· MN handover with MN-initiated SN change
· MN handover without SN change
· MN handover to single connectivity

Conclusion
In this paper, we provides further considerations for QoE on support of NR-DC. The following proposals are provided,
Proposal 1: If the M-based QoE configuration is received by the MN, the MN should perform UE selection and send the QoE configuration to the UE.
Proposal 2: If the M-based QoE configuration is received by both the MN and the SN, the MN should perform UE selection and send the QoE configuration to the UE.
Proposal 3: If the M-based QoE configuration is received by the SN, the SN should perform UE selection, and if SRB3 is configured, send the QoE configuration to the UE.
Proposal 4: From the perspective of sending QoE configuration to UE, transferring the QoE configuration container over Xn should be avoided as much as possible.
Proposal 5: The SN can request the use of the SRB4 for reporting implicitly by not setting the indication to use the SRB5 for reporting.
Proposal 6: If one node determines that its peer node provides the bearer(s) for a session, it should send the received RVQoE reports directly to the peer node without additional interest request.
Observation 1: We need to firstly have more details on threshold-based reporting and the relationship between periodic reporting and threshold-based reporting, before we look into the question on whether each QoE configuration can have more than one correspongding RVQoE configuration.
Proposal 7: MN always generates RVQoE configurations. Coordination on RVQoE configurations between MN and SN is needed if necessary.
Proposal 8: On how to handle the maintenance of QoE/RVQoE configuration during mobility, the following scenarios should be considered,
· MN-initiated SN change
· SN-initiated SN change
· MN-initiated SN release
· SN-initiated SN release 
· MN handover with MN-initiated SN change
· MN handover without SN change
· MN handover to single connectivity
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