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1. Introduction
In the coming LS S4-221234 (R3-226014), there is some discussion in RAN3 regarding the RAN Visible QoE value. The RAN Visible QoE value would be reported from the UE to the gNB and also readable by the gNB. The gNB may use it for various types of optimization and it’s considered to be under the scope of SA4. This paper intends to give some observations and proposals about the RAN Visible QoE value.
2. Discussion
From SA4 perspective, our intention is to define the raw QoE metrics for different media services, e.g., video streaming, MTSI. These QoE metrics are defined from the end-to-end point of view and the QoE values derived from these may reflect impact from multiple contributing components, e.g., the network transmission, the client performance and the content quality. 
However, for the network/RAN side, RAN can get aware of the radio status for the specific UE or data bearers. It would be possible and helpful for gNB to understand the user experience and provide corresponding radio resource optimization for better QoE. Therefore, SA4 believes the awareness of QoE values would be helpful.
Observation: The discussion of RAN Visible QoE values would bring the benefits. 
Proposal 1: SA4 does believe the RAN visible QoE values is helpful for radio resource optimization. 
In Rel-17, there are some discussions and agreements for RAN Visible QoE topic. The buffer level and the initial playout delay have been agreed as the only two RAN visible QoE metrics in R17, which would be delivered from UE to the gNB via the RRC message and become visible to the gNB. However, it seems difficult to derive a QoE value (e.g., like MOS score) only based on the two RAN Visible QoE metrics from SA4 point of view. The RAN Visible QoE value has to be derived based on the multiple or whole set of QoE metrics.
Proposal 2: The RAN Visible QoE value should take multiple QoE metrics into account.  
In TS 26.247, the ITU-T P.1203 model is referred as a standardized way for audio/video MOS estimation. However, the ITU-T P.1203 is a bit out-of-date and only covers H.264 coded video up to HD quality. While there is another ongoing work item in ITU-T SG12, ITU-T P.1204 which aimed at extending the P.1203 algorithm to cover H.264, H.265, VP9, and up to 4K, it is still not concluded at this stage.  
Observation: The ITU-T P.1203 may be out-of-data and the latest ITU-T P.1204 is not concluded yet.
Proposal 3: The appropriate algorithm to derive the RAN Visible QoE value depends on the progress of ITU-T SG12 and the Reply LS should copy ITU-T SG12 to check their time plans.
For the conclusion made in TR 26.909, it’s recommended to let network side calculate the MOS value to avoid limiting the use of advanced network optimization, use of flexible MOS windowing, and update of the MOS model. The recommended QoE value calculation node is the QoE server instead of the RAN.
Now for the current case of RAN visible QoE value, if the gNB is proposed to do the calculation, it means multiple or the whole set of QoE metrics are needed. The delivery of these QoE metrics may put heavy burden on the quite-frequent RRC message exchanges between UE and gNB, even leading to user privacy issue. Therefore, it’s still feasible to ask the client in the UE side to do the calculation to avoid heavy and frequent signalling between UE and gNB. Besides, the calculation of RAN Visible QoE value in the client based on an explicit standardized algorithm is not that overloaded, especially compared to the computation-intensive other media processing, e.g., video decoding, rendering and displaying. 
Observation: It’s still possible for the client to derive the RAN Visible QoE values.   
Proposal 4: It’s feasible for the client to derive and report the RAN Visible QoE value to the gNB. 
 In either ITU-T P.1203 or ITU-T P.1204, the MOS estimation is performed at a quite long interval from 10s to even the whole video duration. It’s not possible for these algorithms to give the real-time QoE estimation, i.e., 1 second. 
Observation 5: Real-time QoE derivation and reporting seems impossible. 
[bookmark: _GoBack]Proposal 5: It’s proposed to ask RAN3 to take this non-real-time characteristic of QoE value derivation and reporting into account. 
3. Conclusion and proposal(s)
It’s proposed to accept the proposals and take them into account when drafting the LS Reply to RAN3.
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