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Introduction
SA4 sent a reply LS to SA5 in S4-211120 [1] during SA4#120-e regarding incoming SA5 LS in S4-221071 [2] on SA5’s Rel-18 study item “KQIs for 5G service experience”. In particular, SA5 asked whether there is a definition for the term KQI (Key Quality Indicator) in any SA4 TS or TR, for example in the context of video uploading, remote controlling and cloud VR use cases/services. SA4 responded that no such term/definition exists in SA, and pointed SA5 to related QoE metrics as defined in SA4’s specification on 5G Media Streaming (TS 26.512), MTSI (TS 26.114) and MBMS (TS 26.346).
Discussion
While it is true that none of the aforementioned stage 3 specifications contain the term KQI, it should be noted that TR 26.909, "Study on improved streaming Quality of Experience (QoE)" [3], associated with the Rel-14 work item IQoE [4], does include that term, whose definition/description is given in clause 4.1.1:
Beside these KPIs the monitoring system will also provide a Key Quality Indicator (KQI) characterizing the user's quality experience.
Quality is fundamentally related to the subjective assessment of the considered aspect. The KQI will be related to corresponding subjective quality assessments. The quality often is rated as an opinion score on a 5-point scale ranging from "bad" (1), "poor" (2), "fair" (3), "good" (4) to "excellent" (5). The average of these scores calculated from a group of subjects is the Mean Opinion Score (MOS). 
However, the above KQI description in TS 26.909 [3] does not appear to be aligned with the general meaning of that term in relevant wireless and telecom industry specifications, e.g., in 3GPP (TR 32.862 [5] and TR 28.863 [6]), ETSI (EG 202.009-2 [7]), TeleManagement Forum (SLA Management Handbook [8]), NGMN (Next Generation Converged Operations Requirements [9]), and related white papers in Qualinet (http://www.qualinet.eu/about-qualinet/). Neither is the TS 26.909 description consistent with the general understanding of the term KQI in related academia and industry research papers. In particular, TR 26.909 considers KQI to represent a single value for subjective service quality, or “effective QoE”, from the end-user perspective, in the form of a MOS (Mean Opinion Score). Conversely, industry specifications and research publications regard the end-user’s perceived QoE of a service to comprise the evaluation of a multiplicity of KQIs (roughly corresponding to what SA4 specifications refer to as QoE metrics). In turn, each KQI (or QoE metric) can be mapped to (or derived from) a set of KPIs (Key Performance Indicators) which represent directly measurable parameters of network performance in the form of QoS). A hierarchical model illustrating the above relationships is given in the research publication "A Method for Evaluating QoE of Live Streaming Services" [10] as reproduced below in Figure 1.
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Figure 1: Hierarchical model for QoE evaluation (copied from [10])
A similar QoE service model is proposed in another research publication "Advancements of QoE Assessment and Optimization in Mobile Networks in the Machine Era" [11], as copied below in Figure 2.
[image: ]
Figure 2: QoE service model (copied from [11])
In particular, it is interesting to note, although not exactly matching, the similarity of the above figures as shown below in Figure 3, as copied from CR S4-221163 [12] that was agreed to and incorporated in TR 26.812 [13], associated with SA4 Video SWG’s Rel-18 "Study on AR and MR QoE Metrics", (FS_ARMRQoE) [14].
[image: ]
Figure 3: AR QoE assessment scheme (copied from [12])
Additionally, it should be pointed out that the technical report TR 28.863 [6], cited in the SA5 LS as target output of their study item, contains a mistake regarding the claim that the term KQI is defined in SA4’s TR 26.944 [15]. Although TR 26.944, associated with the Rel-7 work item E2EMSPM ("End-to-End Multimedia Services Performance Metrics") [16], contains significant discussion on QoE requirements and QoE metrics, and their relation to the terms ESQoS (End-to-end Service Quality of Service) and SQoS (System Quality of Service) as described in TR 26.944, the specific term KQI is not present in that document.
1 Discussion and Way Forward
It is proposed that SA4 MBS members discuss and agree on the findings in sections 1 and 2, and send a follow-up LS to SA5 at SA4#121 to explain the following bugs:
a) SA4 oversight in the reply LS to SA5 in [1] and clarify the apparent inconsistency of the term KQI in TS 26.909 with the general interpretation of that term in telecom standards and academic/industry R&D publications, and,
b) Point out the absence of the term and definition of KQI in TR 26.944, as incorrectly indicated in TR 28.863.
Towards the above purpose, an outgoing SA4 LS to SA5 has been submitted, in S4-2213xx.
Furthermore, in relation to the Rel-18 study item FS_ARMRQoE [14], interested members may consider proposing a reference model for AR/MR QoE, in terms mapping between the QoE, KQI and KPI “layers” to be added to TR 26.812 [13].
2 References
[1]	Tdoc S4-211120: "Reply LS to Study on KQIs for 5G service experience".
[2]	Tdoc S4-221071: "LS to Study on KQIs for 5G service experience".
[3]	3GPP TR 26.909: "Study on improved streaming Quality of Service (QoE) reporting in 3GPP services and networks".
[4]	3GPP Work Item Description in Tdoc SP-160082: Improved Streaming QoE Reporting in 3GPPS Services and Networks" (IQoE).
[5]	3GPP TR 32.862: "Telecommunication management; Study on Key Quality Indicators (KQIs) for service experience".
[6]	3GPP TR 28.863: "Management and orchestration; Study on Key Quality Indicators (KQIs) for 5G service experience".
[7]	ETSI EG 202.009-2: "User Group; Quality of telecom services; Part 2: User related indicators on a service specific basis".
[8]	Telemanagement Forum: "SLA Management Handbook, Volume 4, Enterprise Perspective".
[9]	NGMN: "Next Generation Converged Operations Requirements".
[10]	H. Zhang, X. Jiang and X. Lei, "A Method for Evaluating QoE of Live Streaming Services". International Journal of Computer and Electrical Engineering, Volume 7, Number 5, October 2015, http://www.ijcee.org/vol7/896-CQ028.pdf.
[11]	D. Laselva et. Al, "Advancements of QoE Assessment and Optimization in Mobile Networks in the Machine Era", 2018 IEEE Wireless Communications and Networking Conference Workshops (WCNCW): Workshop on Fexible and Agile Networks (FlexNets), https://ieeexplore.ieee.org/document/8369036.
[12]	Tdoc S4-221163: "Collection of current work on AR/MR QoE in ITU-T", agreed CR to TR 26.812 during SA4#120-e.
[13]	3GPP TR 26.812: "Study on QoE Metrics for AR/MR Services".
[14]	3GPP Work Item Description in Tdoc SP-220616: "Feasibility Study on AR and MR QoE Metrics" (FS_ARMRQoE).
[15]	3GPP TR 26.944: "End-to-end multimedia services performance metrics".
[16]	3GPP Work Item Description in Tdoc SP-050422: "WID on End-to-End Multimedia Services Performance Metrics" (E2EMSPM).
[17]	Todc S4-221287: "Follow-up LS to SA5 on Study on KQIs for 5G service experience", submitted to SA4#121, November 14-18, 2022. 







			


- 5/5 -
image3.png
[movemi] [mewnz] [ammvens ]





image4.png
Service Score

Retainability

Retainability

Network De ice.
nfdnh Coumers Probes





image5.png
AR QoE

Qualiy of Iteraction

Qualiy of Integration

e

[ Jead )
Movement
[ Body Posture |

Server

| Network
| speech
| Hand Gesture

(

[ Muminaton
| Consistency |

Geometry
Consistency

Tracking |

ﬁ Recognition ;

Display
Hardware |

" Network |
| Transmission |
[ Audo |

Quality |

Virtual Content
Quaiity |

Figure | AR QoF assessment scheme




