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Introduction

This paper provides further discussion on QoE in NR-DC.
Discussion
SN required m-based QoE configuration
Discuss which parameters the SN needs to indicate to the MN, to express its interest in configuring a UE with an m-based QoE measurement and the corresponding RVQoE measurement.
During last meeting, only QoE Reference is agreed as an IE included in the message triggered by SN for configuring the m-based QoE configuration. The other parameters needs to be further discussed. In our mind, aside from QoE Reference, at least the following information needs to be contained in the message initiated by SN, based on current agreements:

- SRB type for configuring QoE, based on the following agreements:

Support the following scenarios for m-based QoE configuration received in the SN:
The SN wants to configure the UE by using SRB3.
The SN wants to configure the UE, by sending the configuration in a transparent container to the MN, which then sends it to the UE via SRB1.
- SRB type indication for receiving QoE/RVQoE reports, based on the following agreements.
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. 

If the SRB5 is not configured, the RVQoE reports can be sent on the SRB4 from the UE via the MN to the SN.
For the FFS part, we prefer the implicit way, i.e., SN could indicate the establishment of SRB5 when it initiates the procedure. If there is an indication of SRB5, the QoE reports should be sent to SN via SRB5, else the reports can be sent via SRB4 and be sent to SN in the transparent container.

Besides, the MCE IP address could also be included in the message from SN so that MN could also forward the QoE reports to MCE.
In a word, when the SN initiates the procedure for configuring the m-based QoE configuration, it could include at least the following parameters:

- QoE Reference

- SRB Type for configuring QoE, i.e., SRB1 or SRB3
- indication of SRB5 if it is established

- MCE IP address
After MN receives the requirement from SN, it should send the response message, which could include the following information:

- QoE Reference
- which node to configure the m-based QoE configuration received by SN (already agreed)

- response for the SRB type used for QoE reporting, e.g., confirming the use of SRB4 or SRB5

- RRC id allocated for the m-based QoE configuration
Regarding which messages should be used for the coordination, during last meeting, seems the majority prefer reusing legacy procedures, but before we decide which messages are used for transferring the request and response information, we could work on the IE structures, e.g., the SN initiated QMC configuration request IE, MN response IE. Which messages should the IEs be inserted could be further discussed.
Proposal 1: Define SN initiated QMC configuration required IE for SN to send the requirement to configure an m-based QoE received by SN.

Proposal 2: Define the response IE for MN to send the response to SN about configuring the m-based QoE.  

Proposal 3: The UE associated XnAP procedures used to convey these IEs towards are FFS.
A draft TP to 38.423 is provided in the Annex.

2.2 QoE reporting
About QoE reporting, RAN2 has the following agreements:

	The network can optionally explicitly indicate the SRB for the QoE reporting if both SRB4 and SRB5 are configured. FFS on the granularity, e.g. per QoE config or otherwise.

MN- or SN-associated QoE reports can use either SRB4 or SRB5 if only one of SRB4 or SRB5 is configured for the UE. FFS whether network configuration is needed.


According to the agreements above, the reporting leg can be controlled by the network at the beginning, based on the SRB type. When both SRB4 and SRB5 is configured, the MN should make the decision about which leg is used for QoE reporting, if the node configures QoE to UE is the SN, the MN should send the reporting leg decision to SN via XnAP. It is possible that one node configures QoE to UE while the other node receives QoE reports.

Proposal 4: When both SRB4 and SRB5 are configured, MN should make the decision on which node the QoE reporting should be sent by default.
2.3 RRC id allocation

The MN and the SN coordinate the RRC ID allocation for m-based QoE measurements to be configured at a UE, on a per-QoE reference basis.
When the MN approves that the SN configures the UE with a certain m-based QoE configuration, the MN assigns an RRC ID for this m-based QoE configuration and indicates it to the SN.
The above agreements confirms that MN should send the allocated RRC id to SN when it approves that SN configures the UE with a m-based configuration, and this has been mentioned in 2.1 when we discuss about the content in the response message from MN to SN.

However, for other cases such as MN configures an s-based QoE or m-based QoE (no matter the configuration is received by MN or SN) to a UE, it may also need to notify the allocated RRC id to SN, in case that the UE may send the QoE/RVQoE reports to SN. In that case, the SN should be aware of the RRC id so that it could map the RRC id to the corresponding QoE Reference and take further actions, e.g., transferring the QoE reports to MCE.

Thus, an MN initiated procedure is needed for MN to notify the allocated RRC id for the s-based/m-based QoE configuration that has been configured by the MN.

Proposal 5: An MN initiated procedure is needed for MN to notify the allocated RRC id for the s-based/m-based QoE configuration that has been configured by the MN.
2.4 RVQoE configuration
FFS whether, in a UE in NR-DC, each QoE configuration can have more than one corresponding RVQoE configuration. 

There seem some misalignment inside RAN3 group about whether one QoE configuration can have more than one corresponding RVQoE configuration. In current specifications, it is only mentioned that multiple RVQoE configurations is supported, without mentioning whether they could be pertained to the same QoE configuration. So, this should be clarified.

Based on current RRC signaling specified in 38.331, the multiple RVQoE configurations corresponding to one single QoE is allowed. Since separated RVQoE configuration has been supported, there could be more than one separated signaling for configuring RVQoE pertaining to the same QoE configuration. Further more, it multiple RVQoE configuration corresponding to the same QoE configuration is not allowed, there should be at least some specification to deactivate the previous RVQoE configuration if a new configuration pertaining to the same QoE configuration is received (which does not exist).

Proposal 6: Clarify in RAN3 that each QoE configuration can have more than one corresponding RVQoE configuration.

For UEs in NR-DC, the node that configured the UE with a QoE measurement configuration can generate the corresponding RVQoE measurement configuration. 
The node that has initially configured a UE in NR-DC with an RVQoE configuration can modify and release the RVQoE configuration as long as this node serves the UE.
The SN can send an RVQoE configuration directly to UE via SRB3 or in a transparent container to the MN, which then sends it to the UE via SRB1. 

It has been agreed that the node that configured the UE with a QoE measurement configuration can generate RVQoE measurement configuration, and with the previous agreement for the node to blindly configure the first RVQoE configuration, we can have the following understanding:

The node that configured the UE with a QoE measurement configuration can blindly configure RVQoE measurement. For later cases such as the node determines the session is carried by its peer node, there is an FFS:

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.

The ‘inquire’ seems like a ask and response procedure between two nodes, while in our mind, only a notification message is needed, there is no need to ask whether the peer node is ‘interested’ in it or not. There are two cases we should consider:

Case 1: The node receiving the RVQoE reports is the same as the node that configures RVQoE. 

In this case, if the node (e.g. node 1) determines the other node (node 2) actually carries the session, node 1 can directly forwards the reports to node 2, and node 2 can decide by itself whether to use the information for optimization.

Case 2: The node receiving RVQoE reports are different from the node that configures RVQoE.

This case is possible, since we only agrees the baseline that QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over the same leg, but actually the QoE reports can be sent to a node different from that configured QoE. So in this case, say, if MN configures QoE and its corresponding RVQoE while the QoE reports and RVQoE reports are sent via SN leg —— SN can directly send the QoE reports to MCE, and should forward the RVQoE reports to MN. If MN determines that SN is the node that carries the session, it could just send a indication to SN and let SN keep the reports, with no need to forward the reports to MN again.

With the above discussion, there is no need to inquire the peer node about its interest in receiving RVQoE reports.   

Discuss coordination about RVQoE configuration between MN and SN in NR-DC

As discussed above, when the node receives the RVQoE reports determines that it is the peer node carries the session, it could forward the RVQoE reports to the other node. The peer node could also sends the suggested RVQoE configuration to the node that configures RVQoE, for modifying the RVQoE configuration based on the requirement of the node carries the session. Of course, the available RVQoE metrics should be notified to this node in this case.

Proposal 7: The node that determined that its peer node provides the bearer(s) for a session can directly indicate to its peer node, as well as available RVQoE metrics.
Proposal 8: If a node is indicated by its peer node that itself is the node that carries the session, it can send to its peer node suggested RVQoE configuration based on the available RVQoE metrics.
FFS how to handle the maintenance of RVQoE configuration after SN release, after mobility for an NR-DC UE and after the change from NR-DC to single connectivity.

For SN release, based on the proposal above, the RVQoE report cannot be reported to MN. In this case, the SN could send the RVQoE configuration to MN via SN release procedure, and the RVQoE configuration by SN should be released. For the RVQoE reports received, the SN can send to MN within transparent container. After that, the MN can consider activating RVQoE measurement by itself.

Proposal 9: After SN release, the SN should send the RVQoE configuration to MN via SN release procedure and transfer the received RVQoE reports within a transparent to MN. 

Similarly, during SN change, the SN could send the RVQoE report to MN and release the RVQoE configuration configured by the old SN. The MN could decide to whether to send the RVQoE configuration to the new SN. 

Proposal 10: During SN change, the SN should send the RVQoE configuration to MN via SN release procedure. MN could decide whether to send the RVQoE configuration to the new SN.
2.5 Reporting Leg switch
The leg switching command can be sent to the UE by the node that configured that specific QoE configuration.
The node that currently receives the QoE reports via the Uu can send a request to the peer node, asking that the QoE reporting leg is switched to the peer node.

The leg switch for QoE reporting needs to be approved by both nodes serving the UE.

Based on the above agreements, a class-1 procedure is needed for the current receiving node to ask about whether the peer node could approve the request about switching QoE reporting leg.

Proposal 11: Use a class-1 procedure between MN and SN for coordination about switching the QoE reporting leg. The message could be initiated by either MN or SN. 
When it comes to the reporting leg, whether the reporting leg could also applies to RVQoE is considered. Based on the previous discussion, we believe the reasons for changing the reporting leg of QoE and RVQoE might be different:

- the reason for changing the reporting leg of legacy QoE in NR-DC: over load in MN/SN

- the reason for changing the reporting leg of RVQoE: the node that receives the RVQoE reports in not the node that carries the session. 
Since the possible reasons for changing the legs of QoE and RVQoE are different, and with the consideration that in R17 overload cases RVQoE reporting is not affected, we hold the view that in NR-DC, the reporting leg of RVQoE would not be impacted by the reporting leg indication.

Proposal 12: In NR-DC, the reporting leg of RVQoE would not be impacted by the reporting leg indication.

As the baseline, QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over the same leg.   

WA: QoE reports and RVQoE reports pertaining to the same QoE reference can be sent over different legs. 

For RVQoE reporting, even though we do agree that there might be a reason for changing the reporting leg: the node finds that the other node carries the session, there is another way for solving this —— the receiving node can directly forward the RVQoE reports to the peer node, without changing the reporting leg of RVQoE. We think this is a more easier way.

Proposal 13: The RVQoE reports can only be reported to the node that configures RVQoE and there is no need to change the reporting leg of RVQoE.

Conclusion

Proposal 1: Define SN initiated QMC configuration required IE for SN to send the requirement to configure an m-based QoE received by SN.

Proposal 2: Define MN response IE for Mn to send the response to SN about configuring the m-based QoE.  

Proposal 3: The UE associated XnAP procedures used to convey these IEs towards are FFS.
Proposal 4: When both SRB4 and SRB5 are configured, MN should make the decision on which node the QoE reporting should be sent by default.
Proposal 5: an MN initiated procedure is needed for MN to notify the allocated RRC id for the s-based/m-based QoE configuration that has been configured by the MN.
Proposal 6: Clarify in RAN3 that each QoE configuration can have more than one corresponding RVQoE configuration.

Proposal 7: The node that determined that its peer node provides the bearer(s) for a session can directly indicate to its peer node, as well as available RVQoE metrics.
Proposal 8: If a node is indicated by its peer node that itself is the node that carries the session, it can send to its peer node suggested RVQoE configuration based on the available RVQoE metrics.
Proposal 9: After SN release, the SN should send the RVQoE configuration to MN via SN release procedure and transfer the received RVQoE reports within a transparent to MN. 

Proposal 10: During SN change, the SN should send the RVQoE configuration to MN via SN release procedure. MN could decide whether to send the RVQoE configuration to the new SN.
Proposal 11: Use a class-1 procedure between MN and SN for coordination about switching the QoE reporting leg. The message could be initiated by either MN or SN. 
Proposal 12: In NR-DC, the reporting leg of RVQoE would not be impacted by the reporting leg indication.

Proposal 13: The RVQoE reports can only be reported to the node that configures RVQoE and there is no need to change the reporting leg of RVQoE.

4. References

5. TP to BL CR of 38.423
9.2.3
General IE definitions

<unchanged omitted>

9.2.3.x
S-NODE initiated QMC configuration required IE
This IE indicates the information that S-NODE needs to provice to the M-NODE for configuring one or more management-based QoE configuration.  
Editor’s Note: which messages could be used to convey this IE is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC configuration llist
	
	
	
	

	>QMC configuration list Item
	
	
	1..<maxnoofUEAppLayerMeas>
	

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

	    >>Measurement Collection Entity IP Address
	O
	
	Transport Layer Address

9.2.3.29
	The IP address of the entity receiving the QoE measurement report. 

	>> SRB type for QoE repeorting[FFS]
	O
	
	
	

	>> SRB type for QoE configuration[FFS]
	O
	
	
	


	Range bound
	Explanation

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


9.2.3.y
S-NODE initiated QMC configuration response IE
Editor’s Note: which messages could be used to convey this IE is FFS.
This IE indicates the information that the M-NODE needs to response to S-NODE, after M-NODE receives the request from S-NODE about configuring one or more management-based QoE configuration.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC Response list
	
	
	
	

	>QMC configuration list Item
	
	
	1..<maxnoofUEAppLayerMeas>
	

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

	>>MN Response
	M
	
	ENUMERATED

(MN, SN, …)
	This IE indicates which node should send the configuration to UE

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

	>> SRB type for QoE reporting [FFS]
	O
	
	
	


	Range bound
	Explanation

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


9.2.3.z
QMC notification IE
This IE indicates the information needs to be exchanged between M-NODE and S-NODE for the coordination of QoE configuration and reporting.
Editor’s Note: which messages could be used to convey this IE is FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QMC notification list
	
	
	
	

	>QMC configuration list Item
	
	
	1..<maxnoofUEAppLayerMeas>
	

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

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

	  >>Container for Application Layer Measurement Configuration
	O
	
	OCTET STRING (SIZE(1..8000))
	

	>>Measurement Collection Entity IP Address
	M
	
	Transport Layer Address

9.3.2.4
	

	>>reporting leg switch[FFS]
	O
	
	
	

	>> RVQoE session indication [FFS]
	O
	
	
	

	>>Available RAN Visible QoE Metrics
	O
	
	9.2.3.158
	


	Range bound
	Explanation

	maxnoofRANVisibleQoEInformation
	Maximum no. of RAN visible QoE information for one UE, the maximum value is 16.


End of Changes

