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1 Introduction

This paper provides our further consideration on the configuration and reporting of QoE in NR-DC architecture, based on the progress in RAN3#118.

	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.

When MN configures a UE with m-based QoE, it may indicate to SN: the QoE Reference, the MCE IP address. FFS for other information (e.g., RRC ID) 

When SN receives an m-based QoE measurement configuration, MN should be aware that SN has received an m-based QoE measurement configuration? Ensure that the MN is always notified that SN would like to configure an m-based QoE measurement?

WA: SN can send an RVQoE configuration to the UE. FFS whether SN can send RVQoE configuration directly to UE via SRB3 or via split SRB1 or explicit over Xn (if MN can modify RVQoE).
The node which sends the initial RVQoE configuration to UE and the node which sends the legacy QoE configuration to UE should be the same?


2 Discussion
2.1 Legacy QoE

The general procedure for configuring management-based QoE has been discussed for several meetings but there is still no convergence. This part tries to find a acceptable way for the configuring m-based QoE, based on the progress of previous meetings. Still, the discussion would generally focus on two cases: 1) the m-based QoE configuration is received by the MN; 2) the m-based QoE configuration is received by the SN. Both cases do not exclude the possibility that the m-based QoE configuration is received by both the MN and the SN. How the signalling procedure between MN and SN could work to support the configuration of m-based QoE is also discussed. The following proposal captured from the minutes of RAN3#118 is taken as a baseline:

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.
When talking about the two cases mentioned above, this paper discuss the case that SN receives the m-based QoE configuration firstly, with the key point that the SN should inform the MN about the reception of an m-based QoE configuration —— this is the prerequisite for the MN to decide which node to configure the QoE to UE in the case that MN receives the m-based QoE configuration, where the MN would also depends on this notification for deciding which node to configure m-based QoE to UE.

· When SN receives the m-based QoE configuration

As pointed above, the basic view of this paper is that the SN should inform MN about the reception of an m-based QoE configuration, which is the first step after SN receiving the configuration. In the message for the notification, to minimize the signaling overhead, it might not necessarily include the whole QoE configuration, but just some essential information for the MN to identify the QoE configuration or select UEs (if needed), e.g. the QoE Reference, the area scope, the slice id. After the MN receives the notification message, it makes the decision on which node to configure the QoE to UE and sends a response to the SN. The decision of the MN could be:

Case 1: The MN decides to let the SN configure the m-based QoE to UE. In this case, the MN just need to send the selected UE ID(s) to the SN, which could implicitly indicate that the decision of MN is to let SN configure QoE to UE.

Case 2: The MN decides to configure the m-based QoE to UE by itself, it sends a response message to ask the SN provide the QoE configuration container.

Case 3: The MN rejects the configuration of the m-based QoE.

According to the discussion above, a class-1 procedure between MN and SN can be designed for the notification and response between SN and MN, i.e., initiated by the SN.

- SN to MN: QoE Reference, area scope, slice scope (implicit notification)
- MN to SN: 1) indication about which node to configure QoE to UE, enumerated (MN, SN, null); 2) selected UE ID(s), if SN is to configure QoE to UE; 

The above procedure between MN and SN can be called the initial coordination between MN and SN. 

If the SN receives the response message from MN and finds that the decision of MN it to let MN itself configure QoE to UE, the SN should send an XnAP message to MN, with the QoE configuration container included. If the SN receives the indication that it is the SN to configure the QoE to UE, SN configures the m-based QoE measurements to the selected UEs indicated by the response message from MN. After m-based QoE configuration to UE, the succedent notification is needed, no matter it is the MN or the SN configured the UE with m-based QoE configuration:

- if the MN configures the QoE to UE, the MN should send a notification message to the SN, where the message should include QoE Reference, RRC ID.

- If the SN configures the QoE to UE, the SN should send a notification message to the MN, where the message should include QoE Reference, RRC ID.

So, considering the above procedure, another XnAP message between MN and SN could be defined, in order to transfer the QoE container from SN to MN if needed, and transfer the notification to the other node after the configuration to UE.
Signaling procedure:

1) Class-1 procedure initiated by SN
2) Class-2 procedure between XnAP
Proposal 1: When SN receives an m-based QoE configuration, it should notify the MN about the reception of the m-based QoE configuration.

Proposal 2 : It is always MN performs UE selection, no matter which node configures the QoE configuration to UE.
· When MN receives the m-based QoE configuration
In the case that MN receives the m-based QoE configuration, the MN should select the UEs by itself and make the decision about which node should configure the QoE to UE. The decision of MN could be:

Case 1: MN decides to configure the QoE to UE by itself. After the configuration of QoE, MN sends a notification message to the SN, including the QoE Reference (already agreed), MCE IP address (already agreed), and RRC ID.

Case 2: MN decides to let SN configure m-based QoE. MN sends the selected UE IDs, QoE Reference, MCE IP address, QoE configuration container. After SN configures the UE with QoE configuration, SN sends a notification message to MN, including the QoE Reference, RRC ID.

No matter it is case 1 or case 2, one class-2 message from MN to SN is enough, which is an implicit way for the SN to identify the decision of MN, i.e., if the QoE configuration container is included then the decision is to let SN configure QoE to UE; else, it is the MN configure UE with m-based QoE and the message is just a notification to SN.

Moreover, in case 2, after SN configures the selected UE with m-based QoE, the SN should also send a notification message to MN, including the QoE Reference and RRC ID.
Base on the necessary procedures above, in the case that MN receives the m-based QoE configuration, one class-2 procedure between MN and SN is enough.

With a general view of the procedures needed, to support all the cases for configuring m-based QoE, the procedures can be concluded as:

	1) A class-1 procedure initiated by the SN, if SN receives an m-based QoE configuration:
SN to MN: notification about the reception of an m-based QoE configuration, with the following IEs:

- QoE Reference

- area scope

- slice scope

- MCE IP address
MN to SN: decision about which node to configure QoE to UE, with the following items included

- indication, enumerated(MN, SN, null)

- selected UE IDs (optional)
2) A class-2 procedure between the two NG-RAN nodes, which could be used for transferring the QoE configuration container between MN and SN if needed, or as a notification after one node has configured the m-based QoE to UE. The following IEs could be included in the message:
- QoE Reference

- MCE IP address
- QoE configuration container (optional)

- RRC ID (optional)

- selected UE ID (s) (optional)


Proposal 3: No matter which node configures m-based QoE to UE, it should send to the other node the QoE Reference, MCE IP address and RRC ID. Agree the corresponding TP in the Annex.
Proposal 4: The procedures to be defined for configuring m-based QoE:

- a class-1 procedure initiated by SN

- a class-2 message between two NG-RAN nodes
2.2 RVQoE

WA: SN can send an RVQoE configuration to the UE. FFS whether SN can send RVQoE configuration directly to UE via SRB3 or via split SRB1 or explicit over Xn (if MN can modify RVQoE).

The node which sends the initial RVQoE configuration to UE and the node which sends the legacy QoE configuration to UE should be the same?
At the last meeting, there was a working assumption of the configuration of RVQoE. We understand that the proponents cares about the situation that the SN has some own requirements for measuring RVQoE, and the directly transmission of configuration by SN could allow a more prompt collection of RVQoE reports and use for optimization in time. However, we still concern about the case that MN and SN may have some similar or even the same RVQoE configuration, which could result in repeated measurement and report for RVQoE in UE APP layer, which could turn out to be a great overhead in UE. So, in this kind of situation, it is better that the MN be aware about the RVQoE configuration generated by the SN and generate a overall RVQoE configuration to UE, which means the MN may modify the RVQoE configuration generated by the SN, for a more efficient way of measurement and collection of RVQoE.

Proposal 5: SN can send RVQoE configuration explicitly over Xn. MN can modify the RVQoE configuration by SN and send the modified configuration to UE.

As for the open issue about whether the node sends the initial RVQoE configuration to UE should be the node which sends the legacy QoE to UE, our answer is a NO. This condition preclude the possibility that one node configures the legacy QoE to UE, while the other node has an interest on the RVQoE measurement results for optimization, say, if the other node is the node which provides the radio bearer for the application session. Thus, there should not be such a restriction.

Proposal 6: The node which sends the initial RVQoE configuration to UE and the node which sends the legacy QoE configuration to UE may NOT be the same.

When it comes to the issue about how to enable that node that provide(s) bearers associated to the RVQoE report(s) participate in RVQoE configuration, we don’t think there is a strong need to make such a promise. The RAN is not aware of the service in the application layer. If we are to ensure that the node that provides bearers to the RVQoE reports participate in RVQoE configuration, we have to let the RAN node stores the mapping between the service type and the radio bearers somehow, which is not supported in current specifications. With this purpose, there are two options in our mind:
Alternative 1: The RAN node stores the mapping between the service type and DRBs once the service data transmission is started. 
Alternative 2: The UE reports to the RAN node which terminate the radio bearers for the application session.

However, both of the options have their own drawbacks which are hard to be solved, as we analyzed in our discussion paper of RAN3#118. It is proposed that the MN or SN can configure RVQoE blindly, i.e., no matter whether the session is terminated by the DRB of this node. After the MN or SN receives the RVQoE reports, with the QoS flow and PDU session information included, the MN/SN can then be aware of whether the measurement session is associated to the radio bearers terminated by itself or the other node (since QoS flow and PDU session IDs can be mapped into DRB IDs), after which the MN/SN can configure update the RVQoE configuration, with the knowledge of the mapping between service and radio bearers.

Proposal 7: In DC, the MN/SN can configure RVQoE blindly, i.e., without awareness of whether the RVQoE measurement is associated with the radio bearers provided by itself or the other RAN node.
3. Conclusion

Proposal 1: When SN receives an m-based QoE configuration, it should notify the MN about the reception of the m-based QoE configuration.

Proposal 2 : It is always MN performs UE selection, no matter which node configures the QoE configuration to UE.
Proposal 3: No matter which node configures m-based QoE to UE, it should send to the other node the QoE Reference, MCE IP address and RRC ID. Agree the TP in the Annex.
Proposal 4: The procedures to be defined for configuring m-based QoE:

- a class-1 procedure initiated by SN

- a class-2 message between two NG-RAN nodes

Proposal 5: SN can send RVQoE configuration explicitly over Xn. MN can modify the RVQoE configuration by SN and send the modified configuration to UE.

Proposal 6: The node which sends the initial RVQoE configuration to UE and the node which sends the legacy QoE configuration to UE may NOT be the same.

Proposal 7: In DC, the MN/SN can configure RVQoE blindly, i.e., without awareness of whether the RVQoE measurement is associated with the radio bearers provided by itself or the other RAN node.

4. References

5 Annex: draft TP to BL CR of 38.423
Agenda item:
11.3

Source: 
ZTE

Title: 
TP to BL CR of 38.423 on QoE in NR-DC

Document for:   Discussion and Approval
1 Introduction

This paper provides a TP to BL CR of 38.423 on QoE in NR-DC.

2 Reference
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>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Changes Start<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

9.1.2
Messages for Dual Connectivity Procedures

<unchanged omitted>

9.1.2.x
QMC CONFIGURATION NOTIFICATION
This message is sent by the M-NG-RAN node to the S-NG-RAN node or from the S-NG-RAN node to the M-NG-RAN 
node, to transfer the related information about the QMC configuration that has been sent to UE or is required to be sent
to UE.
Direction: M-NG-RAN node ( S-NG-RAN node or S-NG-RAN node ( M-NG-RAN node (Dual Connectivity).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	M-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the M-NG-RAN node
	YES
	reject

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	QMC configuration llist
	
	
	
	
	
	

	>QMC configuration list Item
	
	
	1..<maxnoofUEAppLayerMeas>
	
	
	

	    >>QoE Reference
	M
	
	OCTET STRING (SIZE(6))
	
	YES
	reject

	    >>Measurement Collection Entity IP Address
	O
	
	Transport Layer Address

9.2.3.29
	
	YES
	ignore

	    >> Measurement Configuration Application Layer ID
	O
	
	INTEGER 
(0..15, ...)
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofUEAppLayerMeas
	Maximum no. of simultaneous QoE measurement configurations at a UE. In this version of the specification, the value is 16.


>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>End of changes<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

