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Introduction
In RAN3 110E Meeting, RAN3 had below agreements on NR QoE. 
For RAN triggered measurement as assistance to QoE measurement:
RAN is allowed to trigger Radio related measurements based on the received QoE measurement configuration with existing mechanism, e.g. MDT procedure.
This radio related measurement could be for all service type;
RAN is allowed to provide radio related information when providing QoE report to OAM, even the Radio related measurement is not triggered over radio;
Radio related measurement and QoE report should be aligned and correlated at OAM using Trace ID, FFS using other info, e.g. time stamp.
Radio related measurement and information are very useful for QoE analysis, and the correlation will be the key issue. So in this paper, we would like to discuss on how to correlate the radio related measurements and information with the QoE report.
Discussion
2.1 Radio related assistance measurement 
To support the final correlation between the radio related measurement and QoE report, we should firstly know what is the characteristics of QoE measurement in UE application layer.
2.1.1 Characteristics of QoE measurement in UE application layer
According to SA4, if the QoE measurement collection is configuration in a UE application layer, the application layer will check the configuration only when each session starts and then decide to record QoE. The start time and the end time of the application layer session are totally up to the behaviour of individual UE. On the other hand, according to SA5, multiple QoE measurements can be configured to a single UE at the same time. Figure 1 is an example of recording sessions in UE application layer, during the time of QoE measurement collection in UE side, we can have the following conclusions:
- the start/end time of each recording session are vary and only known by UE application layer, which means neither the UE AS layer nor the serving gNB knows the start/end time of each recording session.
- sometimes, there is no any QoE measurement recording.
- sometimes, there may be multiple recording sessions for the same service type of one QoE measurement collection job at the same time (e.g. two video sessions by using split screen mode).
- sometimes, there may be multiple recording sessions for different service types of different QoE measurement collection jobs at the same time (e.g. having a voice call when watching videos).



Figure 1 example of recording sessions in UE APP layer
Observation 1 during the time of the QoE measurement collection configured in UE application layer, 
- the start/end time of each recording session are vary and only known by UE application layer, which means neither the UE AS layer nor the serving gNB knows the start/end time of each recording session.
- sometimes, there is no any QoE measurement recording.
- sometimes, there may be multiple recording sessions for the same service type of one QoE measurement collection job at the same time (e.g. two video sessions by using split screen mode).
- sometimes, there may be multiple recording sessions for different service types of different QoE measurement collection jobs at the same time (e.g. having a voice call when watching videos).
2.1.2 Correlation between radio assistance measurements and QoE measurements in time/session
To implement the radio related assistance measurements to assist QoE analysis, reusing the MDT mechanism with less specification impact is preferred, and this kind of assistance MDT measurements is similar to the immediate MDT, as both of them are used in UE’s connected state. However, the activation of assistance measurements used for QoE is different from the activation of the immediate MDT. The immediate MDT measurement is activated once configured, but the radio related assistance measurements used to assist QoE analysis should only be activated when the recording session in application layer is on-going, there is no need to collect the assistance measurements when there is no recording session. To save the load and the energy, the RAN node and/or the UE AS layer who is configured to collect RAN related assistance measurements need to know when the recording session starts/ends in UE application layer to start/end their own measurement accordingly.
Considering the characteristics of QoE measurement in UE application layer (Observation 1), the QoE reference should be transmitted with the session start/end indication to the RAN node to indicate which QoE measurement job starts/ends measurement, additionally, the recording session ID corresponding to the recording session in the application layer should also been transmitted with the session start/end indication to indicate which recording session starts/ends.
On the other hand, the RAN node can include the QoE reference and recording session ID in the MDT report to support the correlation of the MDT report and QoE report in OAM.
Proposal 1: reuse MDT mechanism is preferred to implement radio related assistance measurement used for QoE management, however distinguish assistance MDT used for QoE from the other kind of MDT (e.g. immediate MDT) is needed.
Observation 2: radio related assistance measurements used for QoE management are only meaningful when there is at least one on-going QoE recording session. 
Proposal 2: RAN node should start or end the radio assistance measurements according to the indication from UE application layer that whether the recording session is start or end, as well as including which recording session (i.e. recording session ID) in which QoE collection job (i.e. QoE reference) is on-going.
2.1.3 Correlation between radio assistance measurements and QoE measurements in DRB
Although the MDT mechanism can be reused, the radio related assistance measurements is aimed to assist QoE analysis, which means only the measurements related to the QoE are valuable. In normal MDT, some measurements (e.g. M4, M6, M7) will collect the measurements of all the DRBs of UE, but the corresponding QoE measurement may only relate to one or more DRBs among all DRBs. The correlation in DRB is needed between the assistance measurements and the corresponding QoE measurements. There are two ways to realize the DRB correlation:
1) Add serving DRB list with the serving cell information in the QoE report.
2) Indicate the DRB list or QoS flow related to the QoE measurement to the serving gNB, the gNB will only collect the measurements of the indicated DRBs.
Observation 2: Only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
Proposal 3: Bearer information (e.g. DRB list or QoS flow ID) related to the QoE measurement should be indicated to the gNB or QoE server for Correlation. 

2.2 Radio related assistance information 
2.2.1 Relation between one QoE report and the corresponding gNBs
According to the reportingInterval in QoE metrics, the QoE report generated by the application layer will be sent during the session (periodically i.e. every n-th second) or at the end of the session. Considering UE may move through multiple gNBs or keeping in stationary during a reporting period or time, one QoE report may be reflected QoE of UE in one gNB or multiple gNBs, figure 2 is an example of one QoE report related to multiple gNBs, it shows that QoE report 1 is related to gNB1, gNB2, gNB3.


Observation 3: one QoE report may be related to a single gNB or multiple gNBs. 
Proposal 4: the collection of the radio related assistance information should include all the serving gNBs that the UE went through during the corresponding time of one QoE report.  
2.2.2 Methods to correlate radio assistance information with QoE report
Radio related assistance information can be provided by the serving gNB or UE. 
If the radio related assistance information is provided from UE side, there are two methods to realize correlation:
· Method 1-1, UE AS layer transmits the assistance information to the UE application layer, and UE application layer includes the radio related assistance information in the QoE report container.
· Method 1-2, UE AS layer records the assistance information of each serving cell and includes the recorded information in the QoE report.
If the radio related assistance information is provided from gNB side, there are two methods to realize correlation:
· Method 2-1, the serving gNB who receive the QoE report includes the assistance information along with the QoE report.
· Method 2-2, each serving gNB sends the assistance information directly to the QoE server, and the server correlate the assistance information with the corresponding QoE report.
	Methods
	Impact

	Method 1-1
	Impact on SA4, adding new metrics for radio assistance information. 

	Method 1-2
	Impact on RAN2, adding new IEs in RRC message.

	Method 2-1
	Impact on RAN3, it is not suitable for mobility case, as the assistance information of the serving gNBs should be transmitted during handover, lots of signaling overhead.

	Method 2-2
	Additional correlation information is needed



Observation 4: the radio related assistance information provided by UE is easier to realize and has less impact than provided by gNB. 
Proposal 5: the radio related assistance information should be provided along with the QoE report by UE, inside or outside of the QoE report container is FFS.
[bookmark: _GoBack]Proposal 6 RAN3 to agree the TP for TR 38.890-V0.2.0 in the appendix.
Conclusion
In this paper, we analyse radio related measurement and radio related information for QoE and how to realize the correlation btw the two, the following are proposals:
Observation 1 during the time of the QoE measurement collection configured in UE application layer, the start/end time of each recording session are vary and only known by UE application layer, which means neither the UE AS layer nor the serving gNB knows the start/end time of each recording session.
- the start/end time of each recording session are vary and only known by UE application layer, which means neither the UE AS layer nor the serving gNB knows the start/end time of each recording session.
- sometimes, there is no any QoE measurement recording.
- sometimes, there may be multiple recording sessions for the same service type of one QoE measurement collection job at the same time (e.g. two video sessions by using split screen mode).
- sometimes, there may be multiple recording sessions for different service types of different QoE measurement collection jobs at the same time (e.g. having a voice call when watching videos).

Proposal 1: reuse MDT mechanism is preferred to implement radio related assistance measurement used for QoE management, however distinguish assistance MDT used for QoE from the other kind of MDT (e.g. immediate MDT) is needed.
Observation 2: radio related assistance measurements used for QoE management are only meaningful when there is at least one on-going QoE recording session. 
Proposal 2: RAN node should start or end the radio assistance measurements according to the indication from UE application layer that whether the recording session is start or end, as well as including which recording session (i.e. recording session ID) in which QoE collection job (i.e. QoE reference) is on-going.
Observation 2: Only the radio assistance measurements of DRBs related to the corresponding QoE measurement is meaningful and valuable for the QoE analysis. 
Proposal 3: Bearer information (e.g. DRB list or QoS flow ID) related to the QoE measurement should be indicated to the gNB or QoE server for Correlation. 
Observation 3: one QoE report may be related to a single gNB or multiple gNBs. 
Proposal 4: the collection of the radio related assistance information should include all the serving gNBs that the UE went through during the corresponding time of one QoE report.  
Observation 4: the radio related assistance information provided by UE is easier to realize and has less impact than provided by gNB. 
Proposal 5: the radio related assistance information should be provided along with the QoE report by UE, inside or outside of the QoE report container is FFS.
Proposal 6 RAN3 to agree the TP for TR 38.890-V0.2.0 in the appendix.
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[bookmark: _Toc46765288]Appendix: Text Proposal 
[bookmark: OLE_LINK181]Start of 1st change
[bookmark: _Toc56437929]6.8 	Radio-related measurements and information for QoE 
In order for the network to further evaluate and improve the QoE, RAN could also trigger radio-related measurements towards a certain UE, based on the QoE measurement configuration received from the OAM. For triggering the measurements an existing mechanism, e.g. MDT procedure can be used. 
The radio-related QoE measurements are reported for all types of supported services, and they include MDT-like measurements and, potentially, additional measurements related to the radio interface. If new radio-related measurements, with respect to what is currently specified in MDT, are required for NR QoE management, these additional radio-related QoE measurements will be specified as a part of MDT measurements. Since the application-related QoE measurements are only collected when the application session is ongoing, the same requirement holds for radio-related QoE measurements, as well.
Besides radio-related measurement results, radio-related information may also be reported. Radio-related information may be reported even when radio-related measurements are not triggered over the radio.
The radio related assistance information should be provided along with the QoE report by UE.
Both of the radio-related measurement results and radio-related information, if reported, should be aligned and correlated with the QoE report, using e.g. trace ID. 
RAN node should start or end the radio assistance measurements according to the indication from UE application layer that whether the recording session is start or end, as well as including which recording session (i.e. recording session ID) in which QoE collection job (i.e. QoE reference) is on-going.
Bearer information (e.g. DRB list or QoS flow ID) related to the QoE measurement should be indicated to the gNB or QoE server for correlation.
Editor’s NOTE: Whether other information, e.g. time stamp could be used for correlation is FFS. 
End of 1st change
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