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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 a management-based QoE configuration is received directly by the SN from the OAM, the SN can explicitly indicate to the MN whether it is going to receive the QoE/RVQoE reports via the SRB5 or SRB4, whether it is transparently via SRB4 needs further discussion.
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 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.
Finalize the basic signaling flow and stage2 and stage3 details
In this contribution, we further discuss these open issues.
Discussion
[bookmark: OLE_LINK5]Firstly, we focus on those open issues. The first open issue is,
When a management-based QoE configuration is received directly by the SN from the OAM, the SN can explicitly indicate to the MN whether it is going to receive the QoE/RVQoE reports via the SRB5 or SRB4, whether it is transparently via SRB4 needs further discussion.
The controversial point is whether the QoE/RVQoE reports can be received via SRB4, and transparently transmitted from MN to SN.
After further check, our understanding is that it is impossible for MN to transparently transmit the QoE/RVQoE reports to the SN. When we look into the details of QoE/RVQoE reports in TS 38.331,
MeasurementReportAppLayerList-r17 ::= SEQUENCE (SIZE (1..maxNrofAppLayerMeas-r17)) OF MeasReportAppLayer-r17

MeasReportAppLayer-r17 ::=        SEQUENCE {
    measConfigAppLayerId-r17              MeasConfigAppLayerId-r17,
    measReportAppLayerContainer-r17       OCTET STRING                                                             OPTIONAL,
    appLayerSessionStatus-r17             ENUMERATED {started, stopped}                                            OPTIONAL,
    ran-VisibleMeasurements-r17           RAN-VisibleMeasurements-r17                                              OPTIONAL
}

It can be observed that the QoE RRC ID is contained within the application layer measurement report; without the knowledge of QoE RRC ID, the MN is unable to understand whether a specific QoE/RVQoE report is subject to which QoE Reference. As a consequence, the MN anyway needs to decode the MeasurementReportAppLayer message over Uu, so it is not possible for MN to transparently transmit the QoE/RVQoE report from MN to SN.
In addition, one of the argument provided by the proponent company is that some QoE/RVQoE reports can only be sent from SN to the MCE so that the received QoE/RVQoE report over SRB4 should additionally transmitted from MN to SN. However, we do not think it is a valid assumption because logically the MCE belongs to the OAM, and logically both MN and SN should belong to the same OAM. Actually, there’s no definition on OAM from different vendors. So it is reasonable to assume both MN and SN are accessible to the MCE. As a result, at the time being, the ‘transparently via SRB4’ approach is not needed
Proposal 1: No need to transparently transmit the QoE/RVQoE reports from MN to SN (i.e. it is an invalid assumption that only SN can send reports to MCE).
The next open issues is,
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.
It should be noted that last several meetings we mainly focus on m-based QoE configuration received at SN case, and these meetings we talk about the ‘owner’ of the QoE configuration. Consequently, the agreement indicates something like ‘RVQoE-configuring node’. Such definition may be clear when only one node receives the m-based QoE configuration; however, if one m-based QoE configuration is received at both MN and SN, it is unclear which node is the ‘owner’ of the configuration. In our understanding, to make the mechanism simple, it is good enough to let the MN be the QoE/RVQoE configuring node under such case, by considering potential mobility scenarios also.
Proposal 2: If the m-based QoE configuration is received at both MN and SN, then MN is the QoE/RVQoE configuring node.
Regarding the open issue on whether the indication is explicit or implicit, our original thinking is that the RVQoE-configuring node can send RVQoE report directly to the non-RVQoE-configuring node to implicitly indicate that the non-RVQoE-configuring node provides the bearer(s) for the application session.
However, after further thinking, there’s possibility that the non-RVQoE-configuring node is not interested in RVQoE report, so it is more clear to provide an explicit indication.
Proposal 3: 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 explicitly.
The next open issue is,
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.
Our understanding is that this agreement only applies to the case when the m-based QoE configuration is only received at SN. Note that it is an m-based QoE configuration which is configured by OAM to collect the measurement to a specific area associated to the SN. As a result, we see little benefits to pass the configuration from SN to MN under such case.
Proposal 4: No need to pass the SN-configured QoE/RVQoE configuration information to the MN in case of SN release.
The next is to investigate the stg3 details. So far we mainly investigate the following two features to support QMC in NR-DC,
· Coordination for configuring the UE
· Initial QoE/RVQoE configuration
· RVQoE reconfiguration
· Indication about switching the reporting leg
· QoE leg switching
· RVQoE leg switching
For initial QoE/RVQoE configuration, we explore the following four scenarios,
· Scenario 1: S-based QoE received at MN
· Scenario 2: M-based QoE received at MN
· Scenario 3: M-based QoE received at SN
· Scenario 4: M-based QoE received at both MN and SN
For RVQoE reconfiguration, we explore the following scenario,
· The non-RVQoE-configuring node updates its preferred RVQoE configuration
To look into more details, for initial QoE/RVQoE configuration, we summarize the following Table 1:
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Configuration owner
	MN
	MN
	SN
	MN

	Procedure initiating node
	MN
	MN
	SN
	MN/SN

	Affected procedures
	SN Addition
MN-initiated SN Modification
	SN Addition
MN-initiated SN Modification
	SN-initiated SN Modification
	SN Addition
MN-initiated SN Modification
SN-initiated SN Modification

	SRB configuring QoE configuration
	SRB1/Split SRB1
	SRB1/Split SRB1
	SRB3/SRB1/Split SRB1
	SRB1/Split SRB1

	Info to be coordinated
MN -> SN
	QoE Reference
MCE IP Address
RRC ID
SRB to receive QoE report
RVQoE config
	QoE Reference
MCE IP Address
M-based QoE config indication
RRC ID
SRB to receive QoE report
RVQoE config
	SRB to send QoE configuration
RRC ID
SRB to receive QoE report
	QoE Reference
MCE IP Address
M-based QoE config indication
RRC ID
SRB to receive QoE report
RVQoE config

	Info to be coordinated
SN -> MN
	
	
	QoE Reference
MCE IP Address
M-based QoE config request
- Interested SRB to send QoE config
- Interested SRB to receive QoE report
RVQoE config
	



And the following agreements should be paid attention to,
In case of management-based QoE, the MN decides which node to perform the QoE measurement configuration
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.

For RVQoE reconfiguration, we summarize the following Table 2:
	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Configuration owner
	MN
	MN
	SN
	MN

	Procedure initiating node
	MN
	MN
	SN
	MN

	Affected procedures
	MN-initiated SN Modification
	MN-initiated SN Modification
	SN-initiated SN Modification
	MN-initiated SN Modification

	Info to be coordinated
MN -> SN
	SN providing bearer indication
	SN providing bearer indication
	Not want to receive RVQoE reports indication
Preference to receive RVQoE reports directly indication
Preferred RVQoE config
	SN providing bearer indication

	Info to be coordinated
SN -> MN
	Not want to receive RVQoE reports indication
Preference to receive RVQoE reports directly indication
Preferred RVQoE config
	Not want to receive RVQoE reports indication
Preference to receive RVQoE reports directly indication
Preferred RVQoE config
	MN providing bearer indication
	Not want to receive RVQoE reports indication
Preference to receive RVQoE reports directly indication
Preferred RVQoE config



For QoE/RVQoE leg switching, we summarize the following Table 3:
	Procedure initiating node
	MN/SN

	Affected procedures
	MN-initiated SN Modification
SN-initiated SN Modification

	Initiating node
	Indication about switching the reporting leg

	Response node
	Indication about whether to approve



And the following agreements should be paid attention to,
The leg switch for QoE reporting needs to be approved by both nodes serving the UE.
Proposal 5: Consider the above three Tables when capturing stg3 details.
Conclusion
In this paper, we provides further considerations for QoE on support of NR-DC. The following proposals are provided,
Proposal 1: No need to transparently transmit the QoE/RVQoE reports from MN to SN (i.e. it is an invalid assumption that only SN can send reports to MCE).
Proposal 2: If the m-based QoE configuration is received at both MN and SN, then MN is the QoE/RVQoE configuring node.
Proposal 3: 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 explicitly.
Proposal 4: No need to pass the SN-configured QoE/RVQoE configuration information to the MN in case of SN release.
Proposal 5: Consider the above three Tables when capturing stg3 details.
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