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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]NR QoE management and optimizations for diverse services [1] was approved. The objectives of this WID include the following:
	The detailed objectives of the work item are as follows:
· Specify the support for QoE measurement collection in NR standalone mode. [RAN2, RAN3]
· Specify configuration, activation, and deactivation procedures for both signalling-based and management-based QoE measurement collection and reporting, taking LTE QoE solutions as baseline, as defined in TR 38.890.
· Specify configuration and reporting for multiple simultaneous QoE measurements at a UE.
· Specify QoE measurement handling at RAN overload, including pause and resume of QoE measurement reporting.
· Specify QoE measurement handling in RRC_INACTIVE, i.e. keeping the QoE measurement configuration without measuring and reusing the same configuration upon transition from RRC_INACTIVE to RRC_CONNECTED.
NOTE: RRC segmentation may be needed for transmission of QoE reports, and any potential solutions need detailed technical specification of the procedures (if time allows in RAN2).
· Specify the support for QoE measurement collection and reporting continuity in intra-system intra-RAT mobility scenario for signaling based QoE. Mobility support for management based QoE measurements is pending input from SA5. [RAN3, RAN2]

· To support RAN visible QoE, evaluate and specify an initial relevant set of RAN-visible QoE parameters, then specify configuration and reporting. [RAN3, RAN2]
· [bookmark: _Hlk67518295]Specify the support for per-slice QoE measurement. [RAN3, RAN2]
· Specify the necessary mechanism to support alignment of radio-related measurement (i.e. MDT) and QoE measurement. [RAN3, RAN2]
Note: If needed, co-operate with other working groups, e.g. SA4/SA5/CT1.



This contribution focuses on the further analysis on RAN visible QoE, proposals and corresponding the specification impacts are also provided for discussion.
2. Discussion
As could be seen in the TR [2], basically there are two solution options on the table, see below, some initial analysis also show pros and cons for each option.
· RAN visible metrics
· RAN visible QoE values
The rest of the paper tries to have further analysis on the two options above.
2.1 RAN visible metrics
As discussed during study item phase, though doubts were received on its benefits to RAN resource scheduling and concerns were expressed on privacy if all metrics are visible at RAN, the discussion mainly comes down to which metrics/parameter among the whole set of QoE metrics could be visible to RAN.
Observation 1: For RAN visible metrics, the discussions now focus on which metrics/parameter among the whole set of QoE metrics could be visible to RAN
[bookmark: _GoBack]As also discussed in [3], some initial parameters were proposed to be visible at RAN side, such as Buffer level. Since it is common understanding that not all the metrics need to be visible at RAN, the next step for RAN3 is to work out the possible and suitable metrics. According to the TS 26.247 and TS 26.118, SA4 defines the buffer level for the streaming and VR services. The buffer level of these two services is defined as the playout duration for which media data of all active media components is available starting from the current playout time as defined in ISO/IEC 23009-1. The UE may periodically report it or at the end of the streaming.
[image: ]
According to TS 26.346, SA4 defines the rebuffering duration. Rebuffering is defined as any stall in playback time due to any involuntary event at the client side. Also the rebuffering duration is reported only once at the end of streaming. In our understanding, the motivation of RAN visible metrics is to enable the NG-RAN to optimize the RRC configuration or scheduling. Although it is only reported at the end of streaming, the NG-RAN can use it to optimize the RRC configuration or scheduling for other streaming of this UE.
	[bookmark: _Toc10446295]8.4.2.2	Rebuffering duration metric
Rebuffering is defined as any stall in playback time due to any involuntary event at the client side.
The syntax for the metric "Rebuffering_Duration" for the QoE-Feedback header is as defined in sub-clause 8.3.2.1.
Rebuffering starts at the NPT time of the last played frame before the occurrence of the rebuffering.
In MBMS reception reporting will be done only once at the end of streaming, hence all the occurred rebuffering durations are summed up over each resolution period of the stream and stored in the vector TotalRebufferingDuration. The unit of this metrics is expressed in seconds, and can be a fractional value. The number of individual rebuffering events for each resolution duration are summed up and stored in the vector NumberOfRebufferingEvents. These two vectors are reported by the MBMS client as part of the reception report (sub-clauses 9.4.6 and 9.5.3).



 According to TS 26.114, SA4 does not defines the buffer level for the MTSI services. 
Observation 2: SA4 defines the buffer lever metrics for Streaming and VR services, and defines the rebuffering duration metrics for the MBMS services. SA4 does not defines the buffer level metrics for the MTSI services.
Another point is, since all the metrics to be measured are specified at SA4 and included in a container which is invisible at RAN side, hence either explicit indication of which metrics should be indicated to RAN, or a fixed set metrics are defined in the spec, so that UE understands which to report explicitly. A further question here is, it is obvious that reporting of RAN visible metrics should be upon RAN request. 
Based on the discussions above, we have the following proposals:
Proposal 1: For the RAN visible metrics, either CN/OAM informs the RAN which metrics, or RAN3 specify a fixed set of metrics, to be visible at RAN.
Proposal 1bis: Reporting of RAN visible metrics from UE should be upon RAN request.
Proposal 2: As a starting point, Buffer level is proposed to be one of the metrics to be visible at RAN for the streaming and VR services. Rebuffering duration is proposed to be one of the metrics to be visible at RAN for the MBMS services.
In [4], the spec impacts due to CN/OAM’s informing the visible metrics are captured.
2.2 RAN visible QoE values
There were also proposals on UE’s reporting of simple values to indicate the quality of the ongoing service, e.g. a simple value range, e.g. from 1 to 5 (like voice MOS), or just some subjective indication like good, bad, poor, see ITU definition [6]. Here it should be noted that, whether simple value or subjective indication is to be reported, how these values are worked out should be out of the WI scope, however, the potential impacts should also be evaluated, since if the value or quality indication is left to UE implementation, different UE may give different preference which would further impact RAN behaviour, even towards the same service type but from different UE. This point needs to be considered, at least RAN3 should reach some consensus that we could make such mechanism ready in the spec while at the same time keep in mind that there are some potential implementation impacts behind, and may need to convey such info to relevant group, e.g. SA4 for their consideration. 
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]Proposal 3: RAN3 to discuss and agree to introduce simple QoE values, e.g. simple numeric values (from 1 to 5) or simple quality indications (excellent, good, fair, bad, poor).
As we could see that actually the main impacts of all the proposals above will go to other working groups, for proposal 1, it might impact SA5 pending on final conclusion, while proposal 1bis and 2 for sure need RAN2 confirmation, so does proposal 3. Thus RAN3 anyway needs to send LS to relevant groups informing our agreements.
Proposal 4: RAN3 agree to send agreements on QoE visibility at RAN to at least RAN2, SA4 and SA5.
The draft LS could be seen in [5].
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposal.
Observation 1: For RAN visible metrics, the discussions now focus on which metrics/parameter among the whole set of QoE metrics could be visible to RAN
Observation 2: SA4 defines the buffer lever metrics for Streaming and VR services, and defines the rebuffering duration metrics for the MBMS services. SA4 does not defines the buffer level metrics for the MTSI services.
[bookmark: _Toc423020280]Proposal 1: For the RAN visible metrics, either CN/OAM informs the RAN which metrics, or RAN3 specify a fixed set of metrics, to be visible at RAN.
Proposal 1bis: Reporting of RAN visible metrics from UE should be upon RAN request.
Proposal 2: As a starting point, Buffer level is proposed to be one of the metrics to be visible at RAN for the streaming and VR services. Rebuffering duration is proposed to be one of the metrics to be visible at RAN for the MBMS services.
Proposal 3: RAN3 to discuss and agree to introduce simple QoE values, e.g. simple numeric values (from 1 to 5) or simple quality indications (excellent, good, fair, bad, poor).
Proposal 4: RAN3 agree to send agreements on QoE visibility at RAN to at least RAN2, SA4 and SA5.
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Table D.4 — List of buffer level

Busferievel List List of buffer occupancy level measurements during
playout at normal speed.
{ (Entry Object One buffer level measurement.
® Real-Tine Time of the measurement of the buffer level.
Tevel Integer Level of the buffer in milliseconds. Indicates the playout

duration for which media data of all active media compo-|
nents is available starting from the current playout time.

The key is Buzzerievel (x), where n is a positive integer defined to refer to the metric in which the
buffer level is recorded every n ms.




