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Introduction

This paper provides some basic consideration for the configuration and reporting of QoE in NR-DC scenario, including RAN visible QoE, as captured in the chairman notes of the first R18 RAN3 meeting:

Specify to support for QoE in NR-DC, e.g. enable QoE reporting via SN [RAN3, RAN2].

Specify the QoE configuration, and measurement reporting over MN/SN for NR-DC architecture, and specify the QoE measurement reporting over the other DC leg in order to maintain the reporting continuity.

Support RAN-visible QoE and radio related measurement configuration and reporting in NR-DC scenarios.

Specify the QoE measurement continuity in mobility scenarios in NR-DC.
Specify the alignment of QoE measurements (including legacy QoE and RAN visible QoE measurements) and radio related measurement in NR-DC.
Discussion
 Configuration and reporting of QoE
This part discusses the configuration of QoE in NR-DC, considering different cases of QoE. 

For signaling-based QoE, as is known, in dual connectivity architecture, the control plane connectivity is only established between AMF and MN. Hence, it can be assumed that signaling-based QoE configuration can only be transferred to MN over NG.

For management-based QoE, in our understanding, either the OAM from MN or SN is possible to configure QoE measurement(s). 

How different types of QoE measurements can be configured and reported is a main issue we should consider at this meeting.

So, we try to discuss the configuration and reporting of QoE in NR-DC based on the following three types of QoE:

Type 1: signaling-based QoE

Type 2: management-based QoE from MN OAM

Type 3: management-based QoE from SN OAM 
We only classify QoE in NR-DC into the three types for the convenience of discussion. The discussion of this paper focuses on the three types of QoE, including the configuration and reporting of RAN visible QoE.

The configuration of QoE
We discuss the configuration of QoE for the three types respectively:

Type 1: it is MN to receive the QoE configuration from MN, so we think MN should send the QoE configuration to UE via RRC message. 

Type 2: similarly, it is MN to receive the configuration from MN, so MN should send the QoE configuration to UE via RRC message.

Type 3: It is SN to receive the QoE configuration from OAM, but since SN is not aware of the UE capability information, so SN should send the QoE configuration to MN and to let MN selects UE(s) and send the configuration to the UE(s) via RRC. Of course MN may also send the UE QMC capability information to SN, but considering in the first two cases MN shall configure QoE to UE over RRC, we think it is simpler to let MN configure QoE to UE in all cases. The only network impact is that SN may need to send QoE configuration over XnAP to MN, which in our mind can bring some further benefit, e.g., for RAN visible QoE, or alignment with MDT. We would further discuss about this in the following parts and our another contribution [1]. 
Proposal 1: MN is supposed to send the QoE configuration to UE via RRC, no matter which entity the QoE measurement is configured by. Whether SN can directly send QoE configuration to UE over RRC can be further discussed.
Proposal 2: For management-based QoE from the OAM of SN, SN may transfer the QoE configuration over XnAP to MN and let MN select UEs.
Reporting of QoE
The main issue on reporting of QoE in NR-DC is about whether reporting over SN should be supported. Depending on the different treatment on this point, the solutions can be discussed in two aspects: strict solution, and loose solution.
Strict solution: It restricts the reporting of QoE to the node which configures the QoE to UE, i.e., UE reports over MN, no matter which types of QoE it is. SN is not enabled for QoE reporting in this case.
Loose solution: It allows the reporting via either MN or SN. Regarding which node is to be used for QoE reporting, there are two main options:
   Option 1：(Network-based) add “reporting indication” with QoE configuration, to indicate to UE about which node it should send the QoE report to. In overload situation, overload information can also be used to notify UE about pausing reporting or switching the path. 
   Option 2: (UE implementation- based) UE decides which node to report by its own implementation, considering the reporting situation, e.g., the radio resource.

Although for the configuration of QoE we prefer to let MN configure QoE to UE in all cases, the QoE reporting can be more flexible, to make the best use of the network resource in DC.
So, loose solution would be better in our mind, which is more flexible for reporting and improves the usage of network resources. Regarding which option under the loose solution, the network-based solution (option 1) is more feasible in our opinion, because it is easier to control the reporting by the network configuration, without affecting the implementation of UE. Besides, which node to configure the reporting indication (the RAN node itself or the OAM) can be further discussed.
Proposal 3: QoE reporting can be supported over either MN or SN. 

Proposal 4: Reporting indication can be applied to notify to UE about whether it should send the QoE report to MN or SN. Whether the reporting indication is configured by RAN node itself or by OAM, can be further discussed.

 Configuration and reporting of RAN visible QoE
Since RAN visible QoE can only be activated for the corresponding QoE which has been activated, the discussion of RAN visible QoE is following a similar logic as previous part. The configuration and reporting of RAN visible QoE can also be considered from two sides: strict and loose. 
Configuration of RVQoE 

The configuration of RVQoE includes the two aspects of consideration:

- which node to generate the RVQoE configuration

- which node to send the RVQoE configuration to UE

The two aspects are not equal to each other, for example, one node (e.g., SN) can generate RVQoE configuration and let the other node (e.g. MN) to configure to UE. The following parts would further discuss the consideration for configuration, following the logic above.

Strict solution: 
- It restricts the generation of RVQoE configuration to the node who receives the QoE configuration directly from AMF or OAM.
- It also restricts the configuration of RVQoE over Uu to the node which is on duty of configuring legacy QoE to UE, i.e., only MN can send the RVQoE configuration to UE;

Specifically, MN/SN can only generate RVQoE configuration based on the QoE configuration it receives from OAM/AMF, and cannot generate RVQoE configuration from the QoE configuration received from another RAN node via SN. And after SN generates the RVQoE configuration, it cannot send it to UE directly but should transfer the RVQoE configuration to MN and let MN send the configuration to UE.
So for the three types of QoE:

Type 1: only MN can generate RVQoE configuration, based on the QoE configuration received from AMF.

Type 2: only MN can generate RVQoE configuration, based on the QoE configuration received from OAM.

Type 3: only SN can generate RVQoE configuration based on the QoE configuration received from OAM.

With the above consideration, the NG-RAN node is not allowed to generate RVQoE configuration based on the QoE configuration of the other NG-RAN node in DC. For instance, if MN receives the QoE configuration of Type 1 and send the configuration to SN, SN is not allowed to trigger RVQoE according to the configuration of Type 1.

For the RVQoE configuration over Uu, which is similar as legacy QoE, only the node on duty of configuring QoE to UE can configure RVQoE to UE via RRC, i.e., it is MN can send RVQoE configuration to UE. (SN should send send its RVQoE configuration to MN via Xn.)
Loose solution: either MN or SN can have its own requirement for RAN visible QoE, as long as it is aware of the QoE configuration, no matter which type it is, no matter whether the QoE configuration is received from OAM or AMF or another NG-RAN node via Xn. 
This solution would need XnAP transmission of QoE configuration, as we mentioned in section 2.1. Take Type 1 as an example, after MN receives the QoE configuration from AMF, it can transfer the QoE configuration information (completely or partially) to SN over XnAP, so that SN can generate RVQoE configuration based on the QoE configuration. 
Under the loose solution, there are two options for NG-RAN nodes to configure RAN visible QoE:

- Option 1: both MN and SN can generate its own RVQoE configuration, but it is MN to send the RVQoE configuration to UE. So, for SN, it should send its RVQoE configuration to MN via XnAP and then let MN configures to UE.

- Option 2: MN and SN can send RVQoE configuration to UE separately via RRC message. 

To avoid too much influence on SCG, we tend to select option 1 for RVQoE configuration, which only include some enhancement on XnAP message.

Proposal 5: MN can transfer the whole or part of QoE configuration information to SN via XnAP and vice versa. 
Proposal 6: Both MN and SN can generate RVQoE configuration, but it is MN to send the configuration to UE, i.e., SN should transfer its RVQoE configuration to MN via XnAP.
Reporting of RVQoE

The reporting of RVQoE is also discussed in the two sides: strict and loose.
Strict solution: It restricts the reporting leg to the node who sends the RVQoE configuration to UE, i.e., SN is not enabled for RVQoE reporting.
Based on our proposal above, it should always be the MN to send QoE configuration to UE, so the RVQoE report should always be sent to MN via MCG SRB. After MN receives the RVQoE report, if it finds the RVQoE is from the requirement of SN, it transfers the RVQoE report to SN via XnAP message.
Loose solution: UE can directly sends the RVQoE report to MN or SN via MCG SRB or SCG SRB. A reporting indication should be included in the RVQoE configuration.

If the Loose solution is selected for the QoE reporting, in our understanding, the loose solution for RVQoE can be accodingly accepted, since it only needs the addition of RVQoE parameters in the same SRB over RRC. So we would also prefer loose solution here for RVQoE.

Proposal 7: UE can directly sends the RVQoE report to MN or SN via MCG SRB or SCG SRB. A reporting indication should be included in the RVQoE configuration.

According to the discussion above, a table about our consideration on the configuration and reporting of QoE and RVQoE is provided as below, where the strict solutions are marked in pink background color and loose solutions are marked as green. The solutions of our preference are highlighted in yellow.

	
	configuration
	reporting

	legacy QoE
	> Type 1: MN configures to UE
> Type 2: MN configures to UE
> Type 3: SN send configuration to MN, MN configures to UE
	Strict: UE can only report over MN leg.

	
	
	Loose: UE can report to either MN or SN
  > Network-based: reporting indication in QoE configuration + overload information if any.
  > UE-based: based on UE implementation

	RAN visible QoE
	 Strict: 
> Type1: MN generates RVQoE configuration
> Type 2: MN generates RVQoE configuration
> Type 3: SN generates RVQoE configuration and send it to MN
MN sends the RVQoE configuration to UE
	 Strict: UE can only report over MN leg..

	
	Loose:   
   MN/SN can trigger RAN visible QoE measurement collection based on the configuration it receives from AMF/OAM/XnAP 
    Option 1: MN configure to UE (SN send configuration/requirements to MN)
    Option 2: MN/SN configures separately to UE
	Loose: UE can report to either MN or SN. (reporting indication in RVQoE configuration)


To make a conclusion, for legacy QoE, we think it is MN to configure the QoE to UE, while QoE reporting over MN or SN leg can both be allowable, and which SRB should be used for reporting should be decided by RAN2.

For RAN visible QoE, both MN and SN can generated RAN visible QoE configuration, according to the received QoE configuration, no matter it is from AMF or OAM or via XnAP. RAN visible QoE reporting can also be supported via either leg, the SRB to be used also pending RAN2 discussion.

At this meeting, RAN3 can discuss and confirm the basic solution for configuration and reporting of QoE and RVQoE and send an LS to RAN2 for their reference. A draft LS is provided in the Annex based on our preference of the solutions. A draft stage-2 TP is also provided in Annex B, based on the discussion in this paper.
Proposal 8: Liaise RAN2 about our decision on the configuration and reporting of QoE and RVQoE. Which SRB to use for QoE and RVQoE reporting is depended on RAN2 decision.
Proposal 9: Agree on the draft LS in Annex A.

Proposal 10: Agree on the TP to 38.300 provided in Annex B.
Conclusion

Proposal 1: No matter which type QoE measurement, it is MN to send the QoE configuration to UE via RRC.

Proposal 2: For management-based QoE from the OAM of SN, SN should transfer the QoE configuration over XnAP to MN and let MN select UEs.
Proposal 3: QoE reporting can be over either MN or SN. 

Proposal 4: Reporting indication can be applied to notify to UE about whether it should send the QoE report to MN or SN. Whether the reporting indication is configured by RAN node itself or by OAM, can be further discussed.

Proposal 5: MN can transfer the whole or part of QoE configuration information to SN via XnAP and vice versa. 
Proposal 6: Both MN and SN can generate RVQoE configuration, but it is MN to send the configuration to UE, i.e., SN should transfer its RVQoE configuration to MN via XnAP.

Proposal 7: UE can directly sends the RVQoE report to MN or SN via MCG SRB or SCG SRB. A reporting indication should be included in the RVQoE configuration. 
Proposal 8: Liaise RAN2 about our decision on the configuration and reporting of QoE and RVQoE. Which SRB to use for QoE and RVQoE reporting is depended on RAN2 decision.
Proposal 9: Agree on the draft LS in Annex.
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1
Overall description

In RAN3#117-e, RAN3 has discussed about the configuration and reporting of QoE and RVQoE in NR-DC scenario and reached the following agreements：

- For QoE measurement, no matter which type of QoE it is (siganling-based QoE, management-based QoE from the OAM of MN/SN), it is the MN to send the QoE configuration to UE via RRC.

- For management-based QoE from the OAM of SN, SN should transfer the QoE configuration to MN via XnAP and let MN select the UE(s) that meets the criteria.

- Both MN and SN can generate RAN visible QoE configuration as long as it is aware of the QoE configuration, no matter which type of configuration it is. SN should send its RAN visible QoE configuration to MN via XnAP. 

- RAN visible QoE report can be transmitted over MN or SN, a reporting indication in the RAN visible QoE configuration is needed.

- Which SRB to be used for QoE and RVQoE reporting should be decided by RAN2.

RAN3 would like to inform RAN2 about the above information and kindly asks RAN2 to provide feedback if any.

2
Actions

To SA5
ACTION: 
RAN3 would like to inform RAN2 about the above information and kindly asks RAN2 to provide feedback if any.

3
Dates of next RAN3 meetings
RAN3 #117bis-e          10-18 October 2022        Electronic Meeting

RAN3 #118              14-18 November 2022       Canada, CA
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TP for QoE BL CR for TS 38.300

------------------------------------------Start Change-------------------------------------------
21.x QoE measurement collection in NR-DC

21.x.1 Configuration and reporting 

The QoE measurement collection function is supported in NR-DC scenario.

For signaling-based QoE measurements. OAM sens the QMC configuration to AMF for a specific UE, and AMF transfers the QMC configuration to the MN. MN sends the QMC configuration to UE over RRC message. MN may also sends the QMC related configuration to SN over XnAP.

For management-based QoE measurement, OAM can send the QMC configuration to MN or SN. SN should send the QMC configuration received from OAM to MN via XnAP. It is MN to select UE(s) that meet the required QoE measurement capability, Area Scope and Slice Scope, and configures QMC to UE via RRC message.

The reporting of QoE can be supported over MN and SN. A reporting indication can be included over RRC to indicate to UE about which node (MN or SN) it should send the QoE report to.

Editor’s note:details can be further discussed.
21.x.2 RAN visible QoE in NR-DC

Both MN and SN can generate RAN visible QoE configuration based on the available RAN visible QoE metrics in the received QMC configuration. SN should send its RAN visible QoE configuration to MN. It is MN to send the RAN visible QoE configuration to UE over RRC, no matter whether the configuration is from MN or SN.

The reporting of RAN visible QoE can also be over MN or SN, where a reporting indication can be sent over RRC to UE about which node (MN or SN) it should send the RAN visible QoE report to.
Editor’s note: Details can be further discussed.
21.x.3 Alignment between MDT and QoE

Both MN and SN shall forward the collected MDT reports to MCE for correlation with QoE. The alignment indication of MDT should be transferred over XnAP between MN and SN.

Editor’s note: Details can be further discussed.
21.x.4 QoE measurement continuity for mobility 

Editor’s note: This part can be FFS
------------------------------------------End Change-------------------------------------------

