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Introduction
Last RAN3 meeting has captured a bunch of open issues.
In this contribution, we provide further discussions on these open issues.
Discussion
2.1 Configuration for legacy QoE
[bookmark: OLE_LINK5]The open issues related to configuration for legacy QoE are listed as follows,
If SN selects the UE for m-based QMC, it shall notify MN. If MN selects the UE for m-based QMC, it shall notify SN. The content to be transferred is FFS.
FFS on the SN should notify the MN about an m-based QoE configuration received. 
FFS on the content of the m-based QoE configuration.
FFS on whether it is UE associated or non-UE associated signalling or by OAM configuration. FFS whether the MN should notify the SN whether or not the UE is configured for m-based QMC.
If both MN and SN receive an m-based QoE configuration, the MN should decide on the UE selection and on which node sends the QoE configuration to the UE.
It can be observed that all open issues above are subject to m-based QoE configuration.
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 make the decision on the UE selection and on which node sends the QoE configuration to the UE.
Proposal 3: 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 4: If the M-based QoE configuration is received by both the MN and the SN, the coordination of newly received QoE Reference between MN and SN is needed.
For Case3, firstly, the SN needs to coordinate with MN when the SN receives a M-based QoE configuration in order to understand that whether MN also receives the same M-based QoE configuration, so our understanding is that it is inevitable for SN to notify MN about an M-based QoE configuration received.
Then the further question would be which way to notify, by UE-associated signalling, non UE-associated signalling or OAM. 
Firstly we can rule out the OAM approach since the dual connectivity is on a per UE basis; if we follow OAM approach, it will imply that OAM needs to include all nodes which has Xn connectivity to the node which receives M-based QoE configuration, on whether each node has also received the same M-based QoE configuration. Such OAM approach will cause incredible heavy burden to the OAM which could be easily avoided by signalling. 
While for the rest of two approaches, i.e. UE-associated signalling or non UE-associated signalling, our opinion is that UE-associated signalling is more proper because otherwise if we use non UE-associated signalling, it will lead to a situation that the node receives the M-based QoE configuration needs to notify all nodes which have Xn connectivity regardless of whether the dual connectivity has been setup for a UE between two nodes, which causes the unnecessary signalling. So the UE-associated signalling would be more appropriate.
Proposal 5: SN should notify the MN about an M-based QoE configuration received, and it should be by means of UE associated signalling.
If the SN uses UE associated signalling to notify the MN about an M-based QoE configuration received, 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.
Proposal 6: If the M-based QoE configuration is received by the SN, the SN should perform UE selection and send the QoE configuration to the UE.
Proposal 7: Transferring the QoE configuration container over Xn should be avoided.
2.2 Reporting for legacy QoE
The open issue related to reporting for legacy QoE is captured as follows,
The node that has configured the UE with QoE measurements should indicate the QoE reference to the node that receives the reports and forwards them directly to MCE.
Indication of MCE IP address is FFS
Such open issue could be related to leg switching or configuration coordination between MN and SN. In our understanding, if there’s possibility that e.g. only MN has the QoE configuration container and MN performs UE selection and sends QoE configuration to the UE (in cases of S-based QoE or M-based QoE only received by MN), or only SN has the QoE configuration container and SN performs UE selection and sends QoE configuration to the UE (in case of M-based QoE only received by SN), in order to let the other node reports the QoE report directly to the MCE, the indication of MCE IP address is necessary.
Proposal 8: The node that has configured the UE with QoE measurements should indicate the MCE IP Address to the node that receives the reports and forwards them directly to MCE.
2.3 Reporting for RVQoE
The open issues related to reporting for RVQoE are listed as follows,
Discuss how the MN/SN can learn which of them carries the data for an application session subject to RVQoE measurements.
Agree to ensure that the RVQoE report is sent to the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result in the RVQoE report. FFS on how to ensure. 
According to the discussion last meeting, the main motivation to ensure such requirement is to make sure that RVQoE report can be used by the node that provides the bearer(s) associated to the RVQoE measurement result. So the only left issue is how to ensure.
Recall that we’ve agreed the following agreements,
Turn the following WA into an agreement: “UE can send RVQoE report to the MN, the MN then forward the RVQoE report to the SN if needed, and vice versa”.
QoS flow ID(s) should be included in the RAN visible QoE report collected at the UE.
As a result, our understanding is that since we’ve agreed that RVQoE report can be transferred over Xn, the question now is whether the node receiving RVQoE report is able to identify which node(s) provide the bearer(s) associated to the corresponding RVQoE measurement results, based on the information included in the RVQoE report. Note that we’ve agreed to include both PDU Session ID and QFI in the RVQoE report.
According to TS 37.340,
-----------------------Excerpt from TS 37.340----------------------------
[bookmark: _Toc29248338][bookmark: _Toc37200922][bookmark: _Toc46492788][bookmark: _Toc52568314][bookmark: _Toc115647892]6.4	SDAP Sublayer
In MR-DC with 5GC, the network may host up to two SDAP protocol entities for each individual PDU session, one for MN and another one for SN (see clause 8.1). The UE is configured with one SDAP protocol entity per PDU session.
…
In MR-DC with 5GC:
-	The NG-RAN QoS framework defined in TS 38.300 [3] applies;
-	QoS flows belonging to the same PDU session may be mapped to different bearer types (see clause 4.2.2) and as a result there may be two different SDAP entities for the same PDU session: one at the MN and another one at the SN, in which case the MN decides which QoS flows are assigned to the SDAP entity in the SN. If the SN decides that its SDAP entity cannot host a given QoS flow any longer, the SN informs the MN and the MN cannot reject the request. If the MN decides that its SDAP entity can host a given QoS flow which has already been relocated to SN, the MN informs the SN;
---------------------------------------------------------------------------------
It can be observed from the above excerpt that there are basically two ways to configure PDU sessions/QFIs among MN and SN,
- MN and SN host independent PDU sessions from each other
- MN and SN host the same PDU session, but independent QFIs from each other within the PDU session
And it is a fact that the configuration on PDU sessions and QFIs has already coordinated between MN and SN by S-Node Addition/Modification procedures. 
As a consequence, if one node receives RVQoE report which contains PDU session ID and QFI over Uu,
· This node is able to identify such PDU session ID and QFI belong to which node
· If such PDU session ID and QFI belong to the other node, this node is able to transfer the RVQoE report over Xn
Therefore, as what we have observed, the current agreement may have been enough to ensure that the RVQoE report is sent to the node(s) that provide the non-split bearer(s) associated to the corresponding RVQoE measurement result. And we are open to further discuss the split bearer case.
Proposal 9: For non-split bearer case, the current spec and agreement is enough to ensure that the RVQoE report is sent to the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result.
2.4 Configuration for RVQoE
The open issues related to configuration for RVQoE are listed as follows,
With respect to configuring the UE with RVQoE measurements, discuss how to address the fact that it is unknown in advance which of the two nodes carries the application session.
FFS on the SN can send an RVQoE configuration to the UE.
The issue is acked, and continue the discussion on how to enable that node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration.
The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.
Regarding the question on how to address the fact that it is unknown in advance which of the two nodes carries the application session with respect to configuration for RVQoE, our understanding is that the typical case is the application session starts after the completion of QoE configuration. However, we are still not sure whether there could be possibility that the application session has already started before the QoE configuration, so firstly we’d like to check with RAN3 that whether it is also a valid case.
Proposal 10: RAN3 is kindly asked to check whether it is a valid case that the application session has already started before the QoE configuration.
Regarding the typical case, i.e. application session starts after QoE configuration, the RAN may get to know the which of the two nodes carries the application session by the following options,
Option1: Coordination with CN as early as possible
Option2: By receiving Session start indication from UE
Option3: By receiving RVQoE report from UE
Regarding Option1, it should be noted that the earliest time to coordinate with CN depends on different types (i.e. s-based or m-based) of QoE configuration: if it is an s-based QoE configuration, since the CN has already known that there’s a QoE configuration configured to the UE, once the application session starts, CN could initiate a procedure over NGAP to inform the RAN that the newly started application session will be carried by which PDU session and/or which QoS flow, but such solution requires too much effort within CN which is not in the remit of RAN3; while if it is an m-based QoE configuration, since it is up to RAN to make UE selection, the earliest time for RAN to coordinate with CN is upon the UE selection is done, but it may be a little over-specified if we would like to introduce a new RAN-initiated procedure over NGAP to request the associated PDU session and QoS flow information for a newly started application session.
In summary, the advantage of CN-based solution, i.e. Option1 is that RAN might obtain the association information between application session and PDU session/QoS flow at an earlier time, but such solution may require too much standardization effort from different WGs with limited benefit, and it is hardly to achieve a unified solution for both s-based and m-based QoE configurations.
Regarding Option2 and 3, the RAN is able to understand which node carries the application session only after the reception of the Session start indication or RVQoE report, meaning that the node carries the application session started later may not take part in the initial RVQoE configuration over Uu; under such circumstance, one node has to determine a temporary RVQoE configuration before application session starts (but it may also happen for Option1). On the other hand, UE-based solution including Option2 and 3 has less spec impact compared to Option1, and UE-based solution can make further adjustment accordingly after receiving Session start indication or a couple of RVQoE reports, so we slightly prefer to adopt a UE-based solution to solve such issue.
Proposal 11: RAN3 is kindly asked to consider a UE-based solution for RAN to identify which of the two nodes carries the application session for the purpose of RVQoE configuration.
For the remaining two open issues,
FFS on the SN can send an RVQoE configuration to the UE.
The node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.
Regarding the first open issue, our understanding is that it may happen when SN is decided to provide RVQoE configuration over Uu, and SN can send an RVQoE configuration to the UE by itself to provide more flexibility.
Regarding the second open issue, our understanding is that it is also possible for the node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics. For example, in case of s-based QoE configuration which is only sent to MN over NGAP, and later an application session starts which is carried by SN, then SN has the need to take part in the RVQoE configuration, so MN can send to SN the available RVQoE metrics; or in case of m-based QoE configuration received only by SN, and later an application session starts which is carried by MN, then MN has the need to take part in the RVQoE configuration , so SN can send to MN the available RVQoE metrics.
Proposal 12: Confirm that SN can send an RVQoE configuration to the UE.
Proposal 13: Confirm that the node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.
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 make the decision on the UE selection and on which node sends the QoE configuration to the UE.
Proposal 3: 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 4: If the M-based QoE configuration is received by both the MN and the SN, the coordination of newly received QoE Reference between MN and SN is needed.
Proposal 5: SN should notify the MN about an M-based QoE configuration received, and it should be by means of UE associated signalling.
Proposal 6: If the M-based QoE configuration is received by the SN, the SN should perform UE selection and send the QoE configuration to the UE.
Proposal 7: Transferring the QoE configuration container over Xn should be avoided.
Proposal 8: The node that has configured the UE with QoE measurements should indicate the MCE IP Address to the node that receives the reports and forwards them directly to MCE.
Proposal 9: For non-split bearer case, the current spec and agreement is enough to ensure that the RVQoE report is sent to the node(s) that provide the bearer(s) associated to the corresponding RVQoE measurement result.
Proposal 10: RAN3 is kindly asked to check whether it is a valid case that the application session has already started before the QoE configuration.
Proposal 11: RAN3 is kindly asked to consider a UE-based solution for RAN to identify which of the two nodes carries the application session for the purpose of RVQoE configuration.
Proposal 12: Confirm that SN can send an RVQoE configuration to the UE.
Proposal 13: Confirm that the node that received the QoE configuration from the AMF/OAM can send to the other node the list of available RVQoE metrics.
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