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Introduction
In this paper we propose a way forward regarding the Trace reuse for signalling-based NR QoE management, and address several other related issues.
Discussion
The following topics are addressed:
· The use of NGAP Trace messages to convey the QoE-related information.
· The use of NGAP HANDOVER REQUIRED to convey the information about the QoE measurement configuration.
· The service types supported in Rel-17 NR QoE management.
The use of Trace messages for NR QoE management
The RAN3 progress with respect to the reuse of NGAP Trace messages for NR QoE management was pending a reply LS from SA5 in S5-214186 (R3-214720), which, in turn, provided the following clarifications (in response to the questions in RAN3’s LS in R3-212975):
1. The trace mechanisms defined in TS 32.422 are not reused for QMC. The mechanisms of QMC control and configuration are defined in TS 28.405. The content in the latest version of 28.405 is for UMTS and LTE, it will be enhanced to support NR in release 17.
2. The mechanisms of QMC defined in TS 28.405 supports multiple QMC sessions for one UE.
3. For UMTS and LTE, one QMC job identified by QoE Reference is per service type. SA5 hasn’t discussed whether one QMC job identified by QoE Reference is per service type or per slice for NR QoE.
4. The Measurement Collection Entity IP Address is configured per QoE Reference.
5. The QoE reference shall be globally unique, it is composed as follows: MCC+MNC+QMC ID, where the MCC and MNC are coming with the QMC activation request from the management system to identify one PLMN containing the management system, and QMC ID is a 3 byte Octet String.
The point 1) is the most relevant in the discussion about Trace reuse for NR QoE. Based on this, and the fact that QMC is defined in a dedicated set of specifications (i.e., separately from the Trace), we conclude that QMC and Trace/MDT are two different logically separated features, even though Trace signalling is used in LTE QMC. In our view, this should be captured in Stage-2 normative text.
Proposal 1: Capture in a stage-2 specification that QMC and Trace/MDT are distinct, logically separated features, even if they use the same signalling IEs.


Avoiding Trace ID conflict
In our understanding, the TS 32.422 specification does not prohibit the existence of different Trace sessions at a UE (clause 4.2.3.12 is relevant). Therefore, for example, one session may pertain to MDT, and another one to s-based QMC, where it is necessary to ensure that each MDT and QMC session has a unique NG-RAN Trace ID.  
Proposal 2: Each signalling-based job configured at a UE (MDT, QMC) is assigned a unique NG-RAN Trace ID, even if some or all of these jobs are configured by the same entity.
Placement of QoE-related IE
The QoE BL CR for TS 38.413 was endorsed at the RAN3#113-e meeting in R3-214380. In the BL CR, the QoE-related IE is included in the Trace Activation IE. In our view, the UE Application layer measurement configuration IE should be contained inside the Trace Activation IE in the NGAP Trace Start, and NGAP Initial Context Setup procedures. 
On the other hand, it needs to be further discussed whether the UE Application layer measurement configuration IE should be contained inside the Trace Activation IE in the messages for NGAP and XnAP mobility and XnAP UE context retrieval. The reason is that, at mobility and UE context retrieval, certain information related to the m-based QoE configuration needs to be propagated to the target (as explained in R3-214728). In that case, if Trace Activation IE was used, the NG-RAN Trace ID present therein would be a dummy one (note that an m-based configuration does not have an NG-RAN Trace ID). In other words, if a UE is configured only with an m-based QoE configuration (i.e., no s-based MDT or s-based QoE configured), and if QMC-related IE is included in Trace Activation IE, what NG-RAN Trace ID should be used? 
Hence, we propose the following:
Proposal 3: The UE Application layer measurement configuration IE is present inside the Trace Activation IE in NGAP TRACE START and INITIAL CONTEXT SETUP REQUEST messages.
Proposal 4: RAN3 to discuss the following two options for NGAP/XnAP messages for handover and XnAP message for context retrieval:
· UE Application layer measurement configuration IE is inside the Trace Activation IE.
· UE Application layer measurement configuration IE is outside the Trace Activation IE.
The use of NGAP HANDOVER REQUIRED message for NR QoE
At the RAN3#113-e meeting, the following FFS was captured:
FFS on whether NGAP HANDOVER REQUIRED in NGAP should be enhanced for NR QoE.
In order to motivate the inclusion of QoE-related IE in NGAP HANDOVER REQUIRED, we need to consider the differences between the Trace (MDT) mechanism and QoE.
For MDT, it is up to the network to decide whether radio measurements can continue or not at the target RAN node after mobility. In particular, for MDT, user consent is relevant, and user consent data is handled outside the RAN. Therefore, in the NG-base handover for MDT, the Trace Activation IE is present in the handover message from the AMF to the target RAN node (in NGAP HANDOVER REQUEST), but not in the message from source RAN node to AMF (i.e., NGAP HANDOVER REQUIRED does not contain the Trace Activation IE). The RAN can only (and optionally) send to the AMF, Trace-related information included in NGAP CELL TRAFFIC TRACE message (e.g., Trace Recording Session Reference). 
In MDT, the Trace Recording Session Reference that identifies a specific Trace recording session is generated at the network side (either in the CN or in RAN). For QoE, instead, as stated in TS 28.405, the equivalent concept to the Trace Recording Session Reference is the Recording Session ID, which is generated by the application in the UE.
Differently to MDT, QoE measurements need to follow SA4 requirements. Such requirements are tied to the Application layer, and once a session is started, QoE measurements shall continue until session end. 
Overall, the AMF has de-facto less control over QoE, compared to MDT, and this applies to both m-based QoE and s-based QoE:
· For m-based QoE, the AMF has evidently no control over QoE, since it is not aware of the QoE configuration.
· For s-based QoE, the AMF is aware of QoE configuration, but has no knowledge of the status of an application session. 
In other words, given the differences between QoE and MDT, i.e., the tight control of the AMF over the latter, the fact that the uplink NGAP HANDOVER REQUIRED message does not contain the Trace Activation IE does not mean that the same should hold for QoE.
Observation 1: Given the differences between QoE and MDT, i.e., the tight control of the AMF over the latter, the fact that NGAP HANDOVER REQUIRED message does not contain the Trace Activation IE does not mean that the same should hold for QoE.
Moreover, not including QMC-related information in the NGAP HANDOVER REQUIRED message, has at least the following consequences for NG-based handovers:
· The AMF is unaware whether QoE measurements are ongoing at a UE. This may be a problem if, for example, the target node is outside area scope. In that case, the target node does not know whether it should release the QoE configuration immediately or upon session end.
· The target node outside area scope does not know the IP address of the MCE that should receive the QoE reports.
· The target node (inside or outside area scope) does not know the mapping between Measurement Configuration Application Layer ID and QoE Reference.
Observation 2: Not including the in NGAP HANDOVER REQUIRED the information about QoE measurements configured at the UE has at least the following consequences:
· The target node does not know whether it should release the QoE configuration immediately or upon session end.
· The target node outside area scope does not know the IP address of the MCE that should receive the QoE reports.
· The target node (inside or outside area scope) does not know the mapping between Measurement Configuration Application Layer ID and QoE Reference.
Based on the above, we propose the following:
Proposal 5: NGAP HANDOVER REQUIRED message is enhanced to include the information about QoE measurements configured at the UE.
The detailed content of the corresponding IE is discussed in our related paper R3-214728.
The service types supported in Rel-17 NR QoE management
At the RAN3#113-e meeting the support for MBS and XR in Rel-17 NR QoE management was left FFS. Our view is as follows:
· The support for a service type in QoE requires a certain degree of maturity of the feature, whereas Rel-17 MBS specification work is still in progress.
· We propose to exclude XR from Rel-17 work. In fact, our understanding is that SA4 QoE metrics are currently available for DASH streaming (3GPP TS 26.247), MTSI (3GPP TS 26.114) and VR (3GPP TS 26.118), and no specific QoE metric is designed for XR. Furthermore, as described in TR 26.928, clause 4.1.1, the term eXtended Reality (XR) is an umbrella term including Virtual Reality (VR), Augmented Reality (AR) and Mixed Reality (MR): 
Extended reality (XR) refers to all real-and-virtual combined environments and human-machine interactions generated by computer technology and wearables. It includes representative forms such as AR, MR and VR and the areas interpolated among them.
Hence, we propose the following:
Proposal 6: MBS and XR service types are not supported in Rel-17 NR QoE management.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In previous sections we observe the following:
Observation 1: Given the differences between QoE and MDT, i.e., the tight control of the AMF over the latter, the fact that NGAP HANDOVER REQUIRED message does not contain the Trace Activation IE does not mean that the same should hold for QoE.
Observation 2: Not including the in NGAP HANDOVER REQUIRED the information about QoE measurements configured at the UE has at least the following consequences:
· The target node does not know whether it should release the QoE configuration immediately or upon session end
· The target node outside area scope does not know the IP address of the MCE that should receive the QoE reports.
· The target node (inside or outside area scope) does not know the mapping between Measurement Configuration Application Layer ID and QoE Reference.
The following is proposed:
Proposal 1: Capture in a stage-2 specification that QMC and Trace/MDT are distinct, logically separated features, even if they use the same signalling IEs.
Proposal 2: Each signalling-based job configured at a UE (MDT, QMC) is assigned a unique NG-RAN Trace ID, even if some or all of these jobs are configured by the same entity.
Proposal 3: The UE Application layer measurement configuration IE is present inside the Trace Activation IE in NGAP TRACE START and INITIAL CONTEXT SETUP REQUEST messages.
Proposal 4: RAN3 to discuss the following two options for NGAP/XnAP messages for handover and XnAP message for context retrieval:
· UE Application layer measurement configuration IE is inside the Trace Activation IE.
· UE Application layer measurement configuration IE is outside the Trace Activation IE.
Proposal 5: NGAP HANDOVER REQUIRED message is enhanced to include the information about QoE measurements configured at the UE.
Proposal 6: MBS and XR service types are not supported in Rel-17 NR QoE management.
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