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Introduction

At the RAN3#112-e meeting, discussions have been made on whether to reuse Trace Function for NR QoE or use new procedures for the (de)activation of NR QoE. An LS has been sent to SA5 to ask their feedback on the issues concerned by companies. However, the next SA5 meeting is after the RAN3#113-e meeting, which means RAN3 would probably not receive the reply from SA5 at this meeting. This contribution reaffirms our opinion on separating QoE from Trace function and designing new IEs for the (de)activation of NR QoE, based on our further analysis of QoE measurement, MDT measurement and Trace function..
Discussion
At the RAN3#112-e meeting, companies have noticed and discussed the potential problems of reusing Trace for NR QoE. The potential problems related to reusing Trace mechanism are listed as follows:

Whether and how can the legacy Trace and/or MDT be kept if a new Trace with QoE configuration is to be triggered?

Whether and how the Trace mechanism can be enhanced to support multiple QMC activation/deactivation towards one UE at same or different time?
How to deactivate the QMC function and legacy Trace separatly?
How to decouple legacy Trace/MDT related failure from QMC-related failure?
......

All the issues have taken the attention from companies and made it clear that current Trace mechanism cannot be an acceptable solution for NR QoE, no matter in specification level or in business level. In specification level, if we reuse Trace for NR QoE, it has to be limited by the principles of Trace in TS32.422[1], which might results in the potential issues above. In business level, we cannot even imagine how the network system would be exhausted by activating and deactivating the Trace function again and again. Meanwhile, RAN3 is working on the mechanism of RAN visible QoE and the RAN visible QoE can be possibly requested by the RAN side, which is obviously not related to the Trace Function at all. In a word, reusing Trace for NR QoE is unnecessary.
Observation 1: Reusing Trace is not an acceptable solution for NR QoE, no matter in specification level or in business level. It is unnecessary to reuse Trace at all.
Since many companies have been aware of the problems of reusing Trace, the issues above have been listed in the LS[2] to SA5. But unfortunately, RAN3 would probably not get the reply from SA5 at this meeting, as we mentioned in the introduction. Our suggestion is still waiting SA5’s reply and no agreement on whether to reuse Trace should not be made at this meeting. 

Proposal 1: Wait the reply from SA5 before we make any agreement on whether to reuse Trace for NR QoE.
Although we don’t think the agreement can be made at this meeting, we would like to reaffirm our proposed solution on the activation and deactivation of NR QoE. The NR QoE functionality can be separated from the Trace Function so that the QoE mechanism can achieve more flexibility.
Proposal 2: It is proposed that QoE Measurement Collection Function can be decoupled with Trace Function.

The details of the proposed solution are as follows:
Separation from Trace Activation IE
In order to separate QoE from trace function, we propose to introduce new IEs for the (de)activation of QoE, instead of using IEs of Trace Activation. 

For the activation of QoE, we would like to introduce QoE Activation IE. 
Agreements of last meeting:
Introduce the following additional new IEs: 

- a list of UE Application layer measurement configuration IE for each service type. 

- inside each UE Application layer measurement configuration IE:

- Container.

- a numerated IE indicating service type (e.g., Streaming services, MTSI services, VR, MBMS, XR).

- Area scope (a list of cells/TA/TAI/PLMN).

- Slice scope (FFS a list of S-NSSAI).

Additional IEs are FFS, FFS on the detail of IE names
Based on the agreement of last meeting and our understanding, the QoE Activation IE can be composed of the following items:

- a list of UE Application layer measurement configuration IE for each service type

- Measurement Collection Entity IP Address.

- the MDT Trace ID, which is used to correlate the QoE measurement with a specific MDT measurement, in order to

support radio-related measurement alignment.

The items inside each UE Application layer measurement configuration IE:

- Container.

- QoE Reference ID
- service type (e.g., Streaming services, MTSI services, VR, MBMS, XR).

- Area scope (a list of cells/TA/TAI/PLMN).

- Slice scope (a list of S-NSSAI).

For the deactivation of QoE, we propose to introduce QoE Deactivation IE, including a UE Application layer Measurement deactivation list. The UE Application layer measurement deactivation list contains the QoE Reference IDs of one or more QoE measurements that are to be deactivated.  
Impacts on interfaces 
Include signaling based QoE measurement configuration in handover preparation messages i.e. in XnAP: HANDOVER REQUEST, NGAP: HANDOVER REQUEST. FFS on NGAP HANDOVER REQUIRED 

Signaling based QoE measurement configuration is stored in NG-RAN when UE enters RRC_INACTIVE and is propagated to new serving NG-RAN using Retrieve UE context procedure when UE resumes RRC connection in another NG-RAN i.e. include signaling based QoE configuration in RETRIEVE UE CONTEXT RESPONSE in XnAP.

Include multiple sets of signaling-based QoE measurements configuration in Xn/NG: HANDOVER REQUEST and Xn: RETRIEVE UE CONTEXT RESPONSE. FFS on NGAP HANDOVER REQUIRED 

Based on the agreements of last meeting and our understanding , the impacts of our solution on network interfaces are as follows:

- NGAP impacts

In NGAP, QoE Activation IE could be included in INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST , HANDOVER REQUEST and HANDOVER REQUIRED message. The former two messages are for the AMF to initiate the signaling-based QoE, while the latter are for the support of service continuity of QoE in mobility scenarios. When it comes to the deactivation of QoE, Deactivation QoE IE could be included in UE CONTEXT MODIFICATION REQUEST in NGAP, i.e., the UE Context Modification procedure can be used to deactivate QoE measurement.

- XnAP impacts

In XnAP, QoE Activation IE could be included in HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE, for the support of mobility. (Note : in XnAP, QOE assistance IE may be included in S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST to correlate the QoE measurement with a specific MDT measurement similar with E1/F1 interface, more detailed discussion could be found in [4].)
The figure below depicts our design for the activation, deactivation and configuration of NR QoE. Among the network messages in the left side, rounded rectangles denote the NGAP messages, and regular rectangles denote XnAP messages.
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Figure 1. Activation, deactivation and configuration of our solution for NR QoE
The corresponding TPs on TS38.413 and TS38.423 are provided in [3] and [4].
With the new procedures and IEs for the activation and deactivation of NR QoE, the function of QoE can be perfectly covered, without interfering the function of legacy Trace. The issues listed at the beginning of this document would no longer be there, since we have decoupled the NR QoE with Trace in this solution.

Observation 2: With our proposed solution, i.e., defining new IEs in NG/XnAP messages for QoE activation and deactivation, NR QoE would be completely decoupled with Trace and there would be no issues as listed in the LS to SA5.

With regard to the separation from Trace, one possible concern is that it would make it difficult for the alignment of QoE and MDT. But actually the following agreements have been made and the alignment of QoE and MDT would not be a large problem if QoE is separated with Trace. As the agreement says, the OAM can configure the MDT and QoE measurement simultaneously, so there is no need to configure the MDT and QoE measurement in the same trace session.
Radio-related measurement and QoE measurement can be configured simultaneously by OAM for the alignment.

OAM (e.g. TCE or MCE) is responsible for correlation.

Besides, even if QoE measurement is configured together with MDT in the same Trace session, the MDT report and QoE report also need to be aligned. No matter we reuse Trace or not, the efforts for the alignment of MDT and QoE measurement seem equivalent.
We also provide our solution for radio-related measurement alignment, the detail of which is in our contribution[5]. With this solution, the QoE measurement and MDT measurement can be well coordinated and aligned with each other.

Observation 3: Even if QoE is separated from Trace function, the QoE and MDT can still be coordinated and aligned with each other.
Proposal 3: It is proposed to adopt the solution for QoE activation and deactivation as proposed in the corresponding TPs for TS38.413, 38.423.

3. Conclusion

In this contribution, proposals are:
Observation 1: Reusing Trace is not an acceptable solution for NR QoE, no matter in specification level or in business level. It is unnecessary to reuse Trace at all.
Proposal 1: Wait the reply from SA5 before we make any agreement on whether to reuse Trace for NR QoE.
Proposal 2: It is proposed that QoE Measurement Collection Function could be decoupled with Trace Function.  
Observation 2: With our proposed solution, i.e., defining new IEs in NG/XnAP messages for QoE activation and deactivation, NR QoE would be completely decoupled with Trace and there would be no issues as listed in the LS to SA5.

Observation 3: Even if QoE is separated from Trace function, the QoE and MDT can still be coordinated and aligned with each other.

Proposal 3: It is proposed to adopt the solution for QoE activation and deactivation as proposed in the corresponding TPs for TS38.413, 38.423.
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